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GOVERNMENT OF INDIA 
NARMADA WATER DISPUTES TRffiUNAL 

3 MOTU.AL NEHRU MARG 
NEW DELID 

' . No. 69/l/78-NWOT .. Dated August ·16, 1978 . 

The Secretary to the Government of India 

·Ministry of Agriculture and Irrigation 

(Department of Irrigation) 

NEWDELffi 

Sir, 

On the 6th October, 1969, the Government of India constituted the Narmada Water Disputes Tribunal by Noti­
fication No. S. 0. 4054, dated 6th October, 1969. Vacancies in the offices of Members oft he Tribunal were filled by 
fresh appointments made by the Governrilent of India vide Notification No. S. 0. 1628 dated 2nd May, 1970 issued by 
the Government oflndia, Ministry of Irrigation and Power and Notification Nos. S.O. 620 (E) dated 23rd October, 
1974 and S.O. 754(E) dated 7th November, 1977 issued by tb.: Government of India, Ministry of Agriculture 
and Irrigation (Department of Irrigation). 

. On 6th October, 1969, the Government oflndia, Ministry of Irrigation and Power referred to the. Tribunal for 
adjudication of the water dispute regarding the inter·State river Narmada and the rivier valley thereof vide Reference 
No. 12/6/69-WD. 

On 16th October, 1969, the Government orindia, Ministry ofJrrigation and Power, made another reference of 
certain issues raised by the State of Rajasthan under Section 5(1) of the Inter-State Water Disputes Act (Act 33) 
!956 by their referenco No. 10/1/69-WD. 

On 24th November, 1969, Madhya Pradesh filed a demurrer before the Tribunal with regard to the action ofthe 
Goverrtment of India in issuing Notific.."ltion No. S.O. 4054 dated 6th October, 1969 and making a reference of the 
complaints of Gujar-"t and Rajasthan to the Tribunal by their references No. 12/6/69-W.D dated 6th October, 1969 
and 10/1/69-WD dated 16th October, 1969 were ultra t;fres of the Tnter·State Water Disputes Act, 1956. 

ln CMP No. 13 of 1971, Mahan;.shlra prayed that certain issues should be tried as preliminary issues. In CMP 
No. I 2 of 1971, Madhya Pradesh made a prayer of a similar character. After hearing the Counsel for all the party 
States, the Tribum.l decided by its Order dated 26th April, 1971 that issues l(a), !(b), l(A), 2, 3 and 19 should be tried 
as preliminary issues of law. 

The Tribunal heard the <!.rgumonts of all the party States and also the Attorney General on behalf of the Union 
oflndia on these preliminary issu~. Qn..2lrd...Eebruary, 1912,.the.Tribunal delivered its judgement holding in the 

I 
main that the Notification of the Central Government No. I0/1/69-WD dated.16th Octobcr,-1969 referring the matter 
raised by Rajasthan by its complaint was ultra vires of the Inter State Water Disputes Act, 1956. The Tribunal further 
held that the action oft he Central Government constituting the Tribunal by its Notification No. S.O. 4054 dated 6th 
October, 1969 and making a reference of the water dispute raised by the complaint of Gujarat by Notification No. 
12{6/69-WD dated 6th October, 1969 were not u/lra uirts oft he 1956 Act and the Tribunal had jurisdiction to decide 
tho dispute referred to it at the instance of Gujamt. 

I 
Against tho judgment of the Tribunal on the preliminary issues dated 23rd February, 1972, Madhya Pradesh and 

Rajasthan appealed to the Supreme Court by special leave and also obtained a stay of the proceedings before the 
Tribunal to a limited extent. The Supreme Court directed that the proceedings before the Tribunal should be stayed 
but discovery, inspection and other miscellaneous proceedings before the Tribunal might go on. The Supreme Court 
also perinitted tho State of Rajasthan to participate in the interlocutory proceedings. The Orders of the Supretne 
Court granting special leave to Rajasthan and Madhya Pradesh are dated Jst May, 1972 and 6th June, 1972. 



(iv) 

On 22nd July, 1972, there was an agreement between the Chief Ministers of Madhya Pradesh, Maharashtra. 
Gujarat and Rajasthan that the matters in dispute should be compromised with the assistance of the Prime Minister 
ofindia. On 31st July,l972, all the party States and the Union oflndia prayed for adjournment of proceedings of the 
Tribunal on this ground. The prayer for adjournments was granted by the Tribunal on that date and on further 
subsequent dates on the same ground as prayed for by the party States. 

In CMP No.8 of 1974, Gujarat stated that the Chief Ministers of Madhya Pradesh, Maharashtra and Rajasthan 
and the Adviser to the Governor of Gujarat had reached an agreement on a number of issues on 12th July, 1974. A 
copy of the Agreement is Annexure A to CMP No.8 of 1974. Clause I of the Agreement stated that the water 
dispute referred to the Narmada Water Disputes Tribunal should be determined by the Tribunal on the basis of the 
Agreement reached between the States of Madhya Pradesh, Maharashtra, Gujarat and Rajasthan and the Tribunal 
may give appropriate necess<:>ry directions to the concerned party States. 

In CMP No. 55 of 1974, Rajasthan stated that it had applied to the Supreme Court for withdrawal of Civil Appeal 
No. 1129 of 1972 against the judgement of the Tribunal on preliminary issues and the Supreme Court had made an 
Order on 1st August 1974 allowing Rajasthan to withdraw the said appeal. 

In CMP No. 56 of 1974, Madhya Pradesh similarly stated that it has applied to the Supreme Court for withdraw­
ing Civil Appeal No. 1742 against the judgement of the Tribunal on the preliminary issues and that on Ist August 1974, 
the Supreme Court had passed an Order permitting Madhya Pradesh to withdraw the said appeal. 

After hearing the Counsel of the party States, the Tribunal gave its decision on 8th October, 1974, and recorded 
the compromise of the party States on various matters referred to in the Agre~ment of 12th July, 1974. 

As we have already stated, there were two Orders of the Supreme Court dated 1st May, 1972 and 6th June, 
1972 that the Proceedings before the Tribunal should be stayed pending the hearing of the appeals of Rajasthan and 
Madhya Pradesh. These stay orders were vacated by Supreme Court on 1st August, 1974 when it permitted Madhya 
Pradesh and Rajasthan to withdraw their respective appeals. 

Thereafter, Gujarat opened its case before the Tribunal on 12th December, 1974 and concluded its arguments 
on 14th August, 1975. Madhya Pradesh commenced on 14th August, 1975 and concluded on 6th October, 1976. 
Maharashtra opened its case on 7th October, 1976 and concluded on 23rd February, 1977. Rajasthan opened its 
case on 24th February, 1977 and concluded on 22nd April, 1977. Gujarat argued in reply from 23rd April, 1977 to 
7th October 1977. 

Madhya Pradesh commenced its arguments on the whole case on 7th October. 1977 and concluded on 21st 
November, 1977, Maharashtra, similarly, argued from 14th November, 1977 to 18th November 1977 and Rajasthan 
from 21st November, 1977 to 23rd November, 1977. Gujarat argued and replied on the whole case from 23rd 
November, 1977 to 15th February, 1978. As desired by Shri M. R. A. Ansari, all the party States addressed further 
arguments before the Tribunal in order to clarify certain points raised by him from the 13th March, 1978 to 15th 
March, 1978. 

~ 
Accordingly this Tribunal has investigated the matters referred to it by the Central Government and prepared its 

Report setting out the facts found by it and giving it Decision on the matter referred to it under Section 5(2) of the 
- lnter·State Water Disputes Act (Act 33) of 1956. In Chapters I to XIX of the Report (Volumes I and II), the Chair­

man of the Tribunal, Shri V. Ramaswami and Member, Shri M. R. A. Ansari have expressed their opinion on all the 
important issues arising in the reference. Shri A. K. Sinht<, another Member of the Tribunal, has expressed on certain 
issues a somewhat different opinion which is reproduced in Volume IV of the Report. In acc01dance with the 

~ majority opinion, the Tribunal has given its Decision in Chapter XX of Volume II of the Report under Section5(2) 
}1 of the lntcr·State Water Disputes Act, 1956 read with Section 5(4) of the same Act. 

The Report of the Tribunal in five Volumes is forwarded herewith. 

Enclosures : 

Report (Volumes I-V) 

Yours faithfully, 

Sdf- V. RAMASW AMI 
Chairman 

Sd/- A. K. SINHA 
Member 

Sd/- M.R.A. ANSARI 
Member 
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BEFORE THE NARMADA WATER DISPUTES TRIBUNAL 

L AIStn&rs: 

1. Dr. M. R. Chopra, 
Retired Chairman, Central Water & Pow~r Commission 
& former Vice-Chancellor of Roorkoo University 
{Whole-time). 

2. ihri C. S, Padmanabha Aiyar, 
Retired Chief Engineer, 
Government of Kerala (ParHime). 

3. Shri Balwant Singh Nag, 
Retired Adviser, Planning Commission, 
Government of India, New Delhi (Whole-time). 

4. Dr. Ambik:a Singh, 
Assistant Director-General, 
Indian Council of Agricultural Research (Part-time). 

!5. Dr. H. B. Hukkeri, 
Assistant Director-General, 
Indian Council of Agricultural Research 1{Part-time). 

Representatives of the State Governmenu 

U. For the State of Gujarat : 

A.~ocates-

1. Shri J. M. ThaJtore, Advocate General 

2. Sbri S. B. Va11il1 Advocate, and 

3, Shri M. G. Doshit, Advocate. 

lhlfollowing Advocates also appeared as indicated below:-

4. Shri C. K. Daphtary, Senior Advocate, at the preliminary hearing. 

5. Shri J. L. Hathi, Senior Advocate, at t~e preliminary hearing and in the initial stages of the main hearing. 

Other Representatives-

!. Shri C. C. Patel, Chief Engineer (IP) & Special Socy. 

2. Shri P. A. Raj, Special Secretary & Chief Engineer' (IP) 

a. Shri I. M. Shah, Superintending Engineer 

4. Shri N. Ramaswam.Y1 Svperintcndins; Engineer 

'· Shri M. M.. Shah, Superintending Engineer 

6. Shri N. B. Desai, Superintending Engineer 

7. Shri B. J. Shah, Executive Engineer 

S. Shri P. W. Paiwani, Executive Engineer. 
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Ill. For the State of Madhya Pradesh ! 

Advocates-

1. Dr. Y. S. Chitalc, Senior Advocate 

2. Shri M. S. Ganesh, Advocate 

3· Shri Shekar Bhargava, Advocate (in the lat.er stages of the main hea.ring). 

The following Advocates also appeared as indicated below :-

4· Shri N. A. Palkhiwala, Senior Advocate 

5· Shri K. A. Chitale, Senior Advocate 

6. Shri U.N. Bachawat, Advocate 

7· Shri Ram Panjwani, Senior Advocate, appeared at t.he initial stages of the main hearing. 

Other Representatives- / 

!. Shri K. L. Handa, Irrigation Adviser 

2. Shri R. L. Gupta, Chief Engineer (Investigation) 

3. Shri V. M. Chitale, Deputy Secretary 

4· Shri M. S. Billore, Superintending Engineer (Narmada) 

5· Shri L. K. Wagh, Executive Engineer 

6. Shri D. V. Sahasrabudhe, Executive Engineer 

7· Shri S. C. Bh<itnagar, Executive Engineer. 

IV. For the State of Maharashtra 

Advocates-

I. Shri F. S. Nariman, Senior Advocate 

2. Shri B. R. Zaiwalla, Advocate. 

Other Representatives-

I. Shri K. K. Framji, Technical Consultant 

2. Shri V. R. Deuskar, Secretary, Irrigatio~ Deptt, 

3· Shri S. K. Guha, Special Commissioner 

4· Shri M. G. Padhye, Chief Engineer (WR) & Joint 

5· Shri B.S. Kapre, Chief Engineer&Joint Secy. 

6. Shri S. C. Sakhalkar, Officer On Special Duty 

7· Shri N. M. Jog, Deputy Secretary& OSD 

8. Shri G. E. Dadape, Under Secretary 

" 9· 

Secy. 

Shri R. D. Saraph, Under Secretary. 

1·· 'I The following officers also attended :-

I 

I 
I 

I 

IO. Shri E. C. Saldanha, Chief Engineer & Joint Secy. 

II. Shri A. K. Shenolikar, Officer On Special Duty 

12. Shri M. V. Deshmukh, Under Secretary. 
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V. For the State of Rajasthan : 
• I 

Advocate$- 1 

I. Shri K. K. Jain, 1\dvocate 

2. Shri B. D. SharnJa, Advocate. 

Thefol/oroing Advocates brso appeared as i11dicated be{()fl) :-
1 

3. · Shri A. K. Sen, Senior Advocate ~ 

4. Shri G:· C. KasiJal, Advocate-General 
(The above CounJct appeared at the preliminary hearing) 

I . 
S Dr. L. M. Singh vi; Advocate-General, appeared in the initial stases of the main hearing. 

' 

Other Representatives-

1. Shri Moti Ram, Bony. Advisicr & Technical Consultant 
I 

2. Shri Manohar Lal, Chief Engineer 

3. Shri D. M. Singh~, Superintending Engineer 

4. Shri C. G. MathJr, Executive Engineer. I . 
VI. For the Union of India : 

Advocates-

. t. Shri Niren De, Attorney-General 
I 

2. Shri 0. P. Malhotra, Senior AdvoCate 

3. Shri Satpal, Advobte 

4. Miss S. ChakravJty, Advocate 
(fhc above Coun~el appeared at the prelimiOary hearing). 

5. Mrs. Shyamla PaJpu, Senior Advocate 

6. Shri V. P. Nandat Advocate 
(The above Counst:I appeared for some miscellaneous matters). 
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CHAPTER I 

SECTION A 

CONSTITUTION OF THE TRIBUNAL-REFERENCES OF COMPLAITS MADE BY 
THE CENTRAL GOVERNMENT AND I.UBSEQUENT PROCEEDINGS 

COMPLAINT OF GUJARAT 

1.1.1 On the 6th July, 1968, the State of Gujarat 
made a complaint to the Government of India under 
Section 3 of1he Inter-State Water Disputes Act (Act 
33 of 1956) stating that a water dispute had arisen 
between the State of Gujarat anO the Respondent 
States of Madhya Pradesh and Maharashtra over 
the use, distribution and control of the waters of 
the Inter-State River Narmada. The substance of 
the allegation was that executive action had been 
taken by Maharashtra and Madhya Pradesh which 
had prejudicially affected the State of Gujarat and 
the inhabitants of the State of Gujarat. The State 
of Madhya Pradesh had proposed to construct 
Maheshwar and Harinphal Dams over the river 
Narmada in its lower reach and Madhya Pradesh 
had also entered into an agree · the...S.tAJ~ 
of Maharastitra o JOin y_ _con.stfo~~t .the: Jalsindhi. 
dim over ·Narmadainhi'ts"C'ourse between these two 
States. .!~State of Gujarat objected to the pro· 
posals of the States\Jf"'Miidtlya-Pradesh· and Maha· 
rashtra on various grounds, the principal ground 
being that implementation of these projects would 
prejudicially affect the rights and interests of Gujarat 
State by compelling the Gujarat State to restrict the 
height of the dam it proposed to construct across 
the river at Navagam to FRL 210 or Jess. It was 
said that this would mean the permanent detriment 
of irrigation and power benefits that would be 
available to the inhabitants of Gujarat and this 
would also make it impossible for Gujarat to re­
claim the desert area in the Ranns of Kutch. It 
was alleged that limitation of FRL would drastically 
reduce the irrigation potential of Navagam dam to 
12 lakh acres or even less and the equitable share 
of Gujarat in Narmada waters would be denuded 
to the permanent prejudice of the rights and interests 
of Gujarat and its inhabitants. According to the 
State of Gujarat, the principal matters in -disputes 
are-

(i) the right of the State of Gujarat to control 
and use the waters of the Narmada river 
on welt-accepted principles applicable to 
the use of waters of inter-State rivers; 

zs Agn.-1 

(ii) the right of the State of Gujarat to object 
to the arrangement between the State of 
Madhya Pradesh and the State of Maha­
rashtra for the development of Jalsindhi 
dam; 

(iii) the right of the State of Gujarat to raise the 
Navagam dam to an aptimum height com­
mensurate with the efficient use of Nar­
mada waters including its control for pro­
viding requisite cushion for flood control; 
and 

(iv) the consequential right of submergence of 
area in the States of Madhya Pradesh and 
Maharashtra and areas in the Gujarat 
State. 

1.1.2 Notification by Central Government Con-
\> ,')..0 stituting the Tribunal 

Acting under Section 4 of the Inter-State Water 
Disputes Act, 1956 (hereinafter referred to as the 
1956 Act) the Government of India constituted this 
Tribunal for adjudication of the said water dispute 
by Notification No. S.O. 4054 dated 6th October, 

'1969. 

1.1.3 R'!ference by the Central Government 
dated 6th October 1969 

On the same date, the Government made a 
reference of the water dispute to this Tribunal by 
their Reference No. 12/6! 69-WD which states: 

"In exerc·ise of the powers conferred by sub­
section (1) of section 5 of the Inter-State Water 
Dispe.tes Act, 1956 (33 of 1956), the Central 
Government hereby refers to the Narmada 
Water Disputes Tribunal for adjudication of 
the water dispute regarding the inter-State. river, 
Narmada, and the river valley thereof, emerg­
ing from letter No. MIP-5565/C-10527-K 
dated the 6th July, 1968, from the Govern­
ment of Gujarat". 

1.1.4 Reference of the Central Government dated 
16th October 1969 

On 16th October 1969, the Government of India 
made another referenc~; of certain issues r~ised by 
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the State of Rajasthan under Section 5(1) of the 1956 
Act by Reference No. 10!1/69,WD dated the 16th 
October, 1969, which states: 

"WHEREAS by Notification of the Govern~ 
ment of India in the Ministry of Irrigation & 
Power No. S.O. 4054 dated the 6th October, 
1969, the Central GOvernment has constituted 
the Narmada Water Disputes Tribunal for the 
adjudication of the water dispute regarding 
the inter-State river, Narmada, and the river 
valley thereof; 

"AND WHEREAS the water dispute regard­
ing the inter-State river, Narmada, and the 
river valley thereof emerging from the Gov­
ernment of Gujarat's letter No. MIP-5565/C-
10527-K dated the 6th July. 1968, has been 
referred to the said Tribunal; 

"AND WHEREAS certain matters connected 
with and relevant to the said water dispute 
have been raised by the Government of Rajas­
than in their letter No. F. 9(1)Irrg/69 dated 
the 20th September, 1969; 

"NOW THEREFORE, in exercise of the 
powers conferred by sub-section (1) of Section 
5 of the Inter-State Water Disputes Act 1956 
{33 of 1956), the Central Government hereby 
refers the said matters also to the said Tribunal . 
for adjudication". · 

1.1.5 Demurrer by Madhya Pradesh 

On 24th November, 1969, the State of Madhya 
Pradesh filed a Demurrer before the Tribunal that 
the action of the Government of India in constitut­
ing the Tribr:nal by Notification No. S.O. 4054 
dated 6th October, 1969, and in making a reference 
of the, complaints of Gujarat and Rajasthan by their 
References No. 12/6/69-WD dated the 6th October 
1969, and No. 10/1 /69-WD dated the 16th October 
1969, were ultra vires of the 1956 Act. The con­
tention of Madhya Pradesh was that there was no 
"water dispute" within the meaning of Section 2(c) 
read with Section 3 of the 1956 Act and also that 
the Government of Iodia had no material for form­
ing the opinion that the water dispute could not be 
settled by negotiation within the meaning of Section 
4 of the 1956 Act. It was alleged that Mabcshwar 
Har_inphal and Jalsindhi projects were purely powe; 
pro~ects. and woul~ not diminish the flow of water 
pre_Jud.icmll~ affectmg the interests of Gujarat or 
of rts mhabrt?nts. It was said that implementation 
of the:e proJects would not reduce the irrigation 
pot~ntral to 12 lakh acres or less as alleged by 
OuJarat. Madhya Pradesh also objected that 
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Gujarat had no right to construct the Navagam Dam 
above FRL 210. It was asserted that the claim of 
Gujarat to construct Navagam Dam at FRL 530 
was beyond its competence as the construction of 
such a dam will submerge the territories of Maha­
rashtra and Madhya Pradesh and three important 
projects of Madhya Pradesh at Jalsindhi, Harinphal 
and Maheshwar would be submerged. It was also 
contended that the State of Rajasthap not being a 
coriparian State had no legal right to set in motion 
the machinery of the Inter-State Water Disputes Act. 
It was claimed that Rajasthan not being a Basin 
State had no right to share the waters of the river 
Narmada. The problem had also not been discussed 
between Rajasthan and Madhya Pradesh and the 
conditions precedent laid down in Sections 3 and 5 
of the Act have not been satisfied. 

1.1.6 Framing of Issues 
~"--'-::--

After the party States had filed their respective 
statements of case and their respective rejoinders 
to each other's statement, the Tribunal framed 24 
issues in the first instance at their seventh meeting 
held on 28th January, 1971. The issues were 
amended on 26th April, 1971. The issues as finally. 
settled were as follows:-

l. Is the action of Central Government constitUt­
ing this Tribunal by the Notification No. S.O. 4054 
dated 6-10-1969 or in making a reference of comw 
plaint of Gujarat by Notification No. 12/6/69~-WD 
dated the 6-10-1969 under the Inter-State Water 
Disputes Act (Act No. 33 of 1956) ultra vires for 
the alleged reasons: 

(a) that there was no ''wai:ei dispute" within 
the meaning of Section 2(c) read wilh 
Section 3 of the Act and/or 

(b) that the Central Government had no mate­
rial for forming the opinion that the water 
dispute "could not be settled by negotia­
tions" within the meaning of Section 4 of 
the Act. 

1 A. Has this Tribunal jurisdiction to entertain 
or decide the question as to whether the action of 
the Central Government in constituting this Tri­
bunal under Notification No. S.O. 4054 dated 
6-10- I 969 and in referring the complaints of Gujarat 
and Rajasthan by Notificar-ions No. 12/6/69-WD 
dated 6th October, 1969, and No. 10/1/69-WD 
dated 16th October, 1969, ultra vires of the Intei­
State Water Disputes Act, !.956? 

2. Is the Notification of the Central Government 
No. 1011/69-WD dated 16-10-1969 in referring the 



r 

' :<:',:· 

I 

complaint of Rajasthan to this Tribunal for adjudi­
cation under Section 5 of the Act ultra vires for the 
reasons: 

(a) that the complaint of Rajasthan is not a 
matter connected with or relevant to the 
water dispute between Madhya Pradesh, 
Maharashtra and Gujarat already referred 
to the Tribunal by the Central Govern­
ment by its previous Notification dated 
6-I0-1969. and 

(b) that no part of the territory of Rajasthan 
is located within the Narmada basin 01 its 
valley? 

3. Is the State of Rajasthan not entitled to any 
portion of the waters of the Narmada river on the 
ground that the State of Rajasthan is not a corl­
parian State or that no portion of its territory is 
situated in the basin of the river Narmada? 

4. Has the State of Madhya Pradesh no right to 
execute and complete the projects for hydroelectric 
development at Maheshwar I and II, Harinphal and 
Jalsindhi? Do any or all these projects prejudicial­
ly affect the interests of the Gujarat State or its in­
habitants'? 

5. In Maharashtra ·estopped and bound by the 
representation of the former Bombay State in its 
Jetter dated 16-1-1959 to CWPC dropping the in­
vestigation regarding the power project at Keli 
Dam site? 

6. Is Gujarat entitled to construct:-

(a) a high dam with FRL 530/MWL 540 or 
thereabouts or Jess FRL/MWL at Nava· 
gam across the Narmada river; and 

(b) a canal with FSL 300 or thereabouts or 
less at its offtake adequate discharge carry-

/ ing capacity from the Navagam Dam? 

J 7. What is the utilisable quantum of waters of 
Narmada at Navagam dam site on the basis of 75 
per cent or other dependability and how should this 
quantum be apportioned among the States of 
Gujarat, Maharashtra, Madhya Pradesh and Rajas· 
than? 

(a) On what basis should the available waters 
be determined? 

(b) How and on what basis should equitable 
apportionment of the available waters of 
Narmada be made between the different 
States? What should be the allocation of 
each State? 
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(c) Should diversion of waters outside lhe 
Narmada drainage basin be permitted'? If 
so, to what extent and subject to what 
safeguards for the concerned States? 

(d) Should any preference or priority be given 
to irrigation ove! production of power'! 

(e) Has any State any alternative means of 
satisfying its needs? If so, what is the 
effect? 

(f) What are the 'existing uses' or appropria­
tion of Narmada waters by each party 
State and to what extent should they be 
recognised and protected? 

8. Is Rajasthan entitled to allocation of sufficient 
quantity of water to ·irrigate 7!- lakh acres or less 
o~ culturable command area with minimum intensity 
of 110 per cent or less through a direct canal from 
Navagam? If not, how much? 

A. What directions, if any should be given for 
the equitable apportionment of .the waters includ­
ing excess waters of Narmada river and of its basin? 

.AA. What directions, if any are required to ~e 
given regarding the sharing of distress among the 
concerned States in the event of the waters of the 
Narmada falling short of the allocated quantum? 

10. Is Gujarat entitled to any injunction restrain­
ing Madhya Pradesh from constructing the proposed 
dams at Jalsindhi. Harinphal and Maheshwar I 
and II? 

11. Should a declaration be given that Maha­
rashtra is not entitled to implement the Jalsindhi 
Agreement or join in the construction of the pro­
posed dam at Jalsindhi? 

12. Is Gujarat entitled to a declaration that it 
may use 23.49 million acre feet (inclusive of evapor-:­
ation losses at Navagam Dam) or less of Narmada 
waters every year? 

13. Should any directions be given: 

(a) for releases of adequate water by Madhya 
Pradesh below Narmada Sagar for the set­
ting up and operation of Navagam Dam 
FRL 530/MWL 540 or thereabouts or 
less FRL/ MWL; 

(b) for specification of FRL and MWL of the 
storage at Navagam Dam and the FSL of 
Navagam canal so as not to prejudicially 
affect the interests of Madhya Pradesh. 
Maharashtra or the other concerned 
States; 



(c) for releases by the State of Madhya Pra· 
desh below Narmada Sagar for the bene· 
fits of the States of Gujarat and Maha­
rashtra; 

(d) for the releases by the State of Madhya 
Pradesh below Narmada Sagar for the f benefits of the Slate of Rijasthan. 

"J 14. What machinery, if any, should be set up 
to make available and regulate the allocation uf 
waters to the States concerned or otherwise to 

Jimplement the decision of the .Tribumil? 

15. Should the apportionment of the waters of 
Narmada be made amongst the concerned Sla\es 
~o as to be binding on them for all times or whe· 
ther any and· if so, what period should be fixed for 
which such apportionment shall remain binding? 

·_ 16. What directions, if any, are required to be 
given for timely releases of the Narmada waters 
from the upstream reservoirs to meet effectively 
the requirements at and from Navagam on the 
basis of the allocation of waters made by the 
Tribunal? 

17. 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 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?. 

18. Whether the Navagam project is liable to 
pay any compensation to any upstream project or 
projects in consideration of receiving regulated 
releases of the Narmada waters therefrom? If 'iO, 

how much and on what terms and conditions? 

r 
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19(i) Whether the proposed execution of the 
Navagam project with FRL 530 or thereabouts 
or less involving consequent submergence of a 
portion of the territories of Maharashtra and I or 
Madhya Pradesh can form the subject mater 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 answer to 19(i) is in the affirma· 
-tive, whether the Tribunal has jurisdiction: 

(a) to give appropriate direction to Madhya 
Pradesh and I or Maharashtra to take 
steps by way of acquisition or otherwise 
for 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 on 
other party State regarding payment of 
compensation to Maharashtra and/or 
Madhya Pradesh· and/ or share in the 

·beneficial uses of Navagam Dam; and 

(c) for rehabilitation of displaced persons. 

20. Whether Gujarat is entitled to the declara­
tions and injunctions sought in sub-paragraphs 
(xi), (xii), (xiii), (xiv), (xv) and (xvi) of paragraph 
87.1 of its Statement of the Case? 

~.'To what reliefs and directions, if any, are 
the parties entitled? 

J 22. How are the costs of the present proceed. 
ings and costs incidental thereto to be apportioned 
among the party States? 

i 

il 
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SECTION B 

TRIAL OF PRELIMINARY ISSUES AND JUDGEMENT OF THE TRIBUNAL DATED 23RD 
FEBRUARY 1972 

Trial of Preliminary Issues of Law 

1.2.1 ln CMP 13 of 1971, Maharashtra prayed 
that out of the issues settled by the Tribunal, the 
following issues should be tried as preliminary 
issues:-

"1. Is the action of Central Government consti­
tuting this Tribunal by the Notification No. 
S.O. 4054 dated 6-l0-1969 or in making a 
reference of .complaint of Gujafat by Refe­
rence No. 12/6/69-WD dated 6-10-1969 
under the Inter-State Water Disputes Act (Act 
No. 33 of 1956) ultra vires for the alleged 
reasons.: 

(a) that there was no "water dispute" within 
the meaning of Section 2(c) read with 
Section 3 of the Act and/ or 

(b) that the Central Government had uo 
material for forming the opinion that rhe 
water dispute "could not be settled by 
negotiations" within the meaning of 
Section 4 of the Act. 

"lA. Has this Tribunal jurisdiction to enter­
tain or decide the question as to whether the 
action of the Central Government in consti­
tuting this Tribunal under Notification No. 
S.O. 4054 daed 6-10-1969 and in referring the 
complaints of Gujarat and Rajasthan by 
References No. 12/6/69-WD dated 6th Octo. 
ber, 1969 and No.10/l/69-WD dated the 
16th October, 1969 ultra vires of the Inter­
State Water Disputes Act, 1956? 

"2. Is the Reference of the Central Govern­
ment No. 10/1/69-WD dated 16-10-1969 in 
referring the complaint of Rajasthan to this 
Tribunal for adjudication under Section 5 of 
the Act ultra vires for the reasons: 

(a) that the complaint of Rajasthan is not a 
matter connected with or relevant to the 
water dispute between Madhya Pradesh, 
Maharashtra and Gujarat already referr-
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ed to the Tribunal by the Central Go­
vernment by its previous Reference 
dated 6-1()-1969; and 

(b) that no part of the territory of Raj<Isthar. 
is located within the Narmada basin or 
its valley? 

"3. Is the State of Rajasthan not entitled to 
any portion of the waters of the Narmada 
basin on the ground that the State of Rajas­
than is not a co-riparian State or that no par. 
tion of its territory is situated in the basin of 
the river Narmada? 

"19(i) Whether the proposed execution of the 
Navagam project with FRL 530 or there­
abouts or less involving co:p.sequent sub­
mergence of a portion of the territories of 
Maharashtra and I 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 No. 33 
of 1956). 

"19(ii) If the answer to 19(i) is in the affirma­
tive, whether the Tribunal has jurisdiction 

(a) to give appropriate directions to Madhya 
Pradesh and I or Maharashtra to take 
steps by way of acquisition or otherwise 
for 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 States regarding payment of 
compensation to Maharashtra andior 
Madhya Pradesh and/ or giving them a 
share in the beneficial uses of Navagam 
dam; and 

• 
(c) for rehabilitation of displaced persons. 

It was contended by Maharashtra that these issues 
were issues of pure law and an answer in the 
affirmative would preclude any further enquiry· or 

j 
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investigation in respect of the complaint of Gujarat 
or the complaint of Rajasthan. It was stated \hat 
under Order 14, Rule 2 Civil Procedure Code read 
with Section 141 of Civil Procedure Code, the Tri­
bunal was competent to try the issues as preliminary 
issues of law and give its decision thereon. 

In CMP 12 of 1971, Madhya Pradesh also made 
a prayer of similar character. Madhya Pradesh 
stated that in addition to the issues contained in 
CMP 13 of 1971, the following issues should also be 
tried as preliminary issues :-

"I. Is the action of Central Government con­
stituting this· Tribunal by the Notification No. 
S.O. 4054 dated 6-10-1969 or in making a 
reference of the complaint of Gujarat by lhe 
Notification No. 12/6/69-WD dated 6-W-1969 
under the Inter-State Waler Disputes Act (Act 
No. 33 of 1956) ultra vires for the alleged 
reasons: 

(a) that there was no "water dispute" within 
the meaning of Section 2(c) read with 
Section 3 of the Act and/or. 

(b) that the Central Government had no mat­
erial for forming the opinion that the 
water dispute "could not be settled by 
negotiations" within the meaning of Sec­
tion 4 of the Act. 

"4. Has the State of Madhya Pradesh no right 
to execute and complete the projects for hydro­
electric development at Maheshwar I and II, 
Harinphal and Jalsindhi? Do any or all these 
projects prejudicially affect the interests of the 
Gujarat State or its inhabitants?" 

In the course of argument, Madhya Pradesh, how­
ever, conceded that issue No. 4 may not be tried as 
preliminary issue. 

1.2.2 After hearing the Counsel for all the party 
States, the Tribunal decided by its order dated 26th 
April, 1971, that issues l(a), !(b), !(A), 2, 3 and 19 
should be tried as preliminary issues of law. In 
reaching this decision, the Tribunal applied the 
principle of Order 14, rule 2 of the Civil Procedure 
Code and of the decision of the Bombay High Court 
in J. Sowkabai Pandharinath v. Tukojirao Holkar 
A.I.R. 1932 Bombay 128. 

Judgement of the TribulUll on the Preliminary Issues 

1.2.3 The Tribunal heard elaborate arguments 
from learned Counsel of the party States and the 
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Attorney General on behalf of the Union of India 
on these preliminary issues. On 23rd February, 
1972, the Tribunal delivered its judgement. The 
judgement of the Tribunal is reproduced in Volume 
111 of this Report. 

The Tribunal held in the first place that the Noli­
tication of Central Government No. 10 !1169-WD 
dated 16th October, 1969, referring the matters 
raised by Rajasthan by its complaint was ultra vires 
of the 1956 Act. The Tribunal further held that 
the action of the Central Government constituting 
the Tribunal by its Notification No. S.O. 4054 dated 
6th October, 1969, and making a reference of the 
water dispute regarding the Inter-State river Nar­
mada and the river valley thereof emerging from 
the complaint of Gujarat by Notification No. 
121 l/69-WD dated 6th October, 1969, was not 
ultra vires of the Act and the Tribunal had jur'sdic­
tion to decide the dispute referred to it at the in­
stance of Gujarat. With regard to the issues l9(i) 
and 19(ii), the Tribunal further held that the pro­
posed construction of the Navagam project involv­
ing consequent submergence of portions of the 
territories of Maharashtra and Madhya Pradesh can 
form the subject matter of a "water dispute" within 
the meaning of Section 2(c) of the 1956 Act. The 
Tribunal also found that it had jurisdiction to give 
appropriate direction to Madhya Pradesh and Maha­
rashtra to take steps by way of acquisition or other­
wise for ·making submerged land available to 
Gujarat in order to enable it to execute the Nava­
gam Project and to give conseqrent directions to 
Gujarat and other party States regarding payment 
of compensation to Maharashtra and Madhya Pra­
desh, for giving them a share in the beneficial use 
of Navagam dam, and for rehabilitation of displaced 
persons. 

Appeal to the Supreme Court by Madhya Pradesh 
& Rajasthan against the order of the Tribunal on 
Preliminary Issues by Special Leave 

1.2.4 Against the judgement of the Tribunal on 
the preliminary issues dated 23rd February. 1972, 
Madhya Pradesh and Rapasthan preferred appeals 
to the Supreme Court by special leave and also 
obtained a stay of the proceedings before this Tri­
bunal to a limited extent. The Supreme Court 
directed that the proceedings before the Tribunal 
should be stayed but discovery, inspection and 
other miscellaneous proceedings before the Tribu­
nal may go on. The Supreme Court also permitt­
e~ the State of Ra]as·thin to- partieipate-rn-these_ 
---·- --

l 
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inter1ocutoryyroceedings. The Orders of Supreme~· 
Court grantingspecrrulei"ve to Rajasthan and 
Madhya Pradesh are dated 1st May, 1972, arid 
6th June, !972. · . · 

Agreement of Chief Ministers of Madhya Pradesh, 
Maharashtra, Gujarat and Rajasthan-dated 22nd 
July, 1972 

1.2.5 On 31st July, 1972, while the Tribunal 
was in session engaged in the work of discovery and 

inspection of documents, it was represented to us 
by the Counsel of all the party States and the 
Union of India that the Chief Ministers of Madhya 
Pradesh, Maharashtra,_ Gujarat and Rajasthan had­
entered into an agreement to compromise the 
matters in dispute with the assistance of the Prime 
Minister of India. The party States and the Union 
of India, therefore, prayed for adjournment of 
proceedings of the Tribunal on that date and on 
further subsequent dates on the same ground. The 
prayer for adjournment was granted by the Tribu~ 
nat on the relevant dates. 
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SECTION C 

AGREEMENT OF PARTY STATES DATED 12-7-74 AND SUBSEQUENT PROCEEDINGS 

Agreement of the Chief Minl<,·ter~>' of Madhya Pra­
desh, Maharashtra & Rajasthan and the Advisor 
to the Governor of Gujarat dated 12th July, 
1974 

1.3.1 In CMP 8 of 1974, Gujarat stated that the 
Chief Ministers of Madhya Pradesh, Maharashtra 
and Rajasthan and the Adyjsor to the Governor of 
Gujarat had arrived at an agreement on a number 
of issues on 12th July, 1974. A copy of the Agree­
ment (Annexure A to the application) is reproduced 
below:-

"IT IS AGREED: 

(l) that the water dispute referred to the Nar­
mada Water Disputes Tribunal be deter­
mined by the Tribunal on the basis of 
this agreement between the States of 
Madhya Pradesh, Maharashtra, Gujarat 
and Rajasthan (hereinafter referred to' as 
'Madhya Pradesh', 'Maharashtra', 
'Gujarat' and 'Rajasthan' respectively); 

(2) that development of Narmada should no 
longer be delayed in the best regional 
and national interests; 

(3) that the quantity of water in Narmad11 
available for 75 per cent of the year be 
assessed 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 requirements of Maharashtra and 
Rajasthan for use in their territories are 
0.25 and 0.5 million acre feet respectively 
and that the Tribunal in detennining the 
disputes referred to it do proceed on the 
basis that the requirements of Maha­
rashtra for use in its territories are 0.25 
million acre feet and that Rajas.than will 
get for use in its territories 0.5 million 
acre feet without prejudice to the height 
of the canal; 

(5) that the net available quantity of water for 
use in Madhya Pradesh and Gujarat is 
27.25 million acre feet and that the Tri-

bunal in determining the disputes referred 
to it do proceed on the basis that the net 
available quantity of water for use in 
Madhya Pradesh and Gujarat is 27.25 
million acre feet; 

(6) that the Tribunal do allocate this balance 
of water, namely, 27.25 million acre feet, 
between Madhya Pradesh and Gujarat 
after taking into consideration various 
contentionS and submissions of the parties 
hereto; 

(7) that the height of Navagam Dam be fixed 
by the Tribunal after taking into con­
sideration various contentions and sub­
missions of the purties hereto; 

(8) that the level of the canal be fixed by the 
Tribunal after taking into consideration 
various contentions and submissions of 
the parties hereto: 

(9) that in the light of this agreement, issues 
4, 5, 7, 7(a), 7(c), 7(d), 7(e), 7(!), 8, 10, 11, 
12 and 20 framed by the Tribunal on the 
28th January, 1971, may be deleted and 
that issues 6, 7(b), 13 and 17 may be 
suitably modified as in the annexure to 
this agreement. All other issues may be 
determined by the Tribunal after taking· 
into consideration the various conten­
tions and submissions of the parties 
hereto; 

00) that for the limited purpose of effectuating 
the terms of this agreement, Madhya 
Pradesh do withdraw the proceedings 
filed by it before the Hon'ble Supreme 
Court and arising out of the decision of 
the Tribunal dated 23rd February, 1972, 
on the preliminary issues of law; 

(11) that for the limited purpose of effectuatin~ 
the terms of this agreement, Rajasthan do 
withdraw the proceedings tiled by it be­
fore the Hon'ble Supreme Court and aris­
ing out of the decision of the Tribunal 
dated 23rd February. 1972 on the pre­
liminary issues of law; and 
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(12) that :Rajasthan shall be a party to the 
further proceedings before the Tribunal, 

·without prejudice to the legal position re­
garding the rights of a non-riparian State." 

1.3.2 In CMP 8 of 1974, Gujarat had made a 
prayer that the Tribunal may be pleased to deter­
mine the dispute on the basis of this agreement and 
give appropriate direction to Madhya Pradesh, 
Maharasht.ra. Gujarat and Rajasthan, so as to 
enable it to determine the disputes referred to it on 
that basis. 

1.3.3 In CMP 23 of 1974, Rajasthan had also 
annexed a copy of the agreement dated 12th July, 
1974, a·nd had made prayers to a similar effect. 

1.3.4 In CMPs 27 and 47 of 1974, Mahara&hlra 
and Madhya Pradesh had also annexed copies of 
the agreement dated 12th July, 1974 and had made 
prayers to the Tribunal to an identical effect. 

1.3.5 On Jst August, 1974, a joint petition by the 
four Counsel appearing for Madhya Pradesh and 
the other three party States was filed before the 
Tribunal saying that the party States have arrived 
at'an agreement dated 12th July, 1974, signed by 
the Chief Ministers of Madhya Pradesh, Maha­
rashtra, Rajasthan and the Advisor to the Gover­
nor of Gujarat and praying that the Tribunal may 
determine the dispuies on the basis of that agree­
ment and give appropriate and necessary directions 
to the concerned party States (vide CMP 57 of 
1974). 

Withdrawal of Appeal to the Supreme Court by 
Madhya Pradesh & Rajasthan 

1.3.6 In CMP 55 of 1974, Rajasthan had stated 
that it has applied to the Supreme Court for with­
drawal of Civil Aopeal No. 1129 of 1972 against 
th~ judgement of the Tribunal on the preliminary 
iSsues arid the Supreme Court had made an order 
a1lowing Rajasthan to withdraw the said appeal 

1.3.7 In CMP 56 of 1974, Madhya Pradesh 
similarly stated that it had applied to the Supreme 
Court for withdrawing Civil Appeal No. 1742 of 
1~72 against the judgement of the Tribunal on the 
preliminary issues and that on "1st August, 1974, 
the Supreme Court has passed orders permitting 
Ma.dhya Pradesh to withdraw the said appeal. 

. ·1.3.8 The ordefs of the Supreme Court permitt· 
ing Rajasthan and Madhya Pradesh to withdraw 
their respective appeals are dated 1st August, 1974. 
The result is that the decision of the Tribunal on 
28 Agri.-2 
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the preliminary issues dated 23-2-1972 has be-­
come final. 

Order and Decision of the Tribunal dated 8th Octo­
ber 1974 

1.3.9 After hearing the Counsel of the various 
States, the Tribunal gave its decision on 8th Octo­
ber, 1974, with regard to CMP 8 of 1974 and 
other connected CMPs concerning the agreement 
of the Chief Ministers of Madhya Pradesh, Maha­
rashtra and Rajasthan and the Advisor to the 
Governor of Gujarat dated 12th July, 1974. 

The decision and order of the Tribunal is re­
produced in Volume III of this Report. 

1.3.10 In the first instance, the Tribunal dealt 
with paragraphs 3, 4 and I 2 of the agreement of 
the 12th July, 1974, wherein the party States have 
reached a compromise on certain matters of dis­
pute. 

Issue No. 7 with regard to Utilisable Quantum of 
Waters of Narmada at Navagram Dam Site on 
the basis of 75 per Mnt Dependability 

1.3.11 There has been a serious controversy bet­
ween the party States as to what is the utilisable 
quantum of waters in Narmada at Navagam Dam 
Site on the basis of 75 per cent dependability. This 
was made the subject matter of Issue No. 7 before 
the Tribunal. The parties have now agreed that 
the net available quantum of Narmada waters for 
use with 75 per cent dependability should be assess­
ed at 28 million acre feet. Tt ·is true that the Inter­
State Water Disputes Act does not contain any 
provision specifically authorising ·the Tribunal to 
record a compromise or to make an award in terms 
thereof corresponding to the provisions of Order 23, 
rule 3 of. Civil Procedure Code, but the Tribunal 
took the view that nothing in the Act precludes it 
fr9m accepting the agreement of the parties on 
any particular issues and giving a decisiOn in terms 
of that agreement and from incorporating it in the 
report of the Tribunal forwarded to the Central 
Government under Section 5(2) of the 1956 Act. 
In expreSsing this view, the Tribunal relied upon 
the principle of the decision of the Supreme Court 
in the State of Bihar v. D. N. Ganguly & Others 
1959 SCR 1191 at 1202 and 1:Ml3. The Tribunal 
accordingly accepted the agreement between the 
party States on Issue No. 7 and ~av~~ d~isio_n 
that the utilisable quantum of waters in Narmada 
3t Navagan; D:im Site on the basis of 75 per. cent" 
depend.abiJHY ~hqul.d l]e a~~e~~~{1 ~t -~ !1,1)1iiqtl, .<!.Ct'~. 
:feet. ----
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What are the Shares of Narmada Waters to which 
Raj~than & Maharashtra are entitled? 

1.3.12 In paragraph 4 of the agreement, lhe 
party States say that the requirements of Mah:t­
rashtra and Rajasthan are 0.25 MAF and 0.5 MAF 
respectively and the Tribunal in determining the 
disputes referred to it may proceed on the basis that 
Maharashtra may be allotted 0.25 MAF and Rajas­
than may be allotted 0.5 MAF for use in their res­
pective territories without prejudice to the level of 
the Navagam Canal. As regards the allotment of 
share to Rajasthan, there has been a serious dispute 
between the party States and the Central Govern­
ment bad to make a reference of the dispute to 
the Tribunal under Section 5(]) of the 1956 Act 
vide Reference No. 10/1/69-WD dated 16th Octo­
ber, 1969. The case of Madhya Pradesh and 
Maharashtra was that Rajasthan had no right to a 
share of Narmada waters as it was a non-riparian 
State. In its preliminary decision given by the Tri­
bunal on 23rd February, 1972, it was held by it as 
a matter of law that Rajasthan being a non-riparian 
State was not entitled to a share of the waters of 
~he inter-State river Narmada. Against the decision 
of the Tribunal. Rajasthan had taken an appeal to 
the Supreme Court. This aQpeal has since ti~@ 
withdrawn by Rajasthan. TlJ.Y .. f.~$J~.l.Lis th~t-" the 
deCiSion of th_e. _ ____!ri!:!ldiLal_ dat(!d 23rd Fe_~IlJary_, 
1972, has become final. But the legal position has 
Clianged a·s- a reSult ot" the subsequent agreement 
between the party States dated 12th July, 1974. As 
a result of this agreement. Rajasthan has now be­
come entitled to a share of the Narmada watets to 
the extent of 0.5 MAF. The right of Rajasthan to 
a share of the Narmada_waterS iS"at"Present based· 
On -the agreement betWeen the party States and not 
on-the ienefal law as set out in the decision of the· 
TribUnal dated 23rd February. 1972. As the Indus 
Commission has pointed out in its report, the most 
satisfactory settlement of dispute of waters of inter~ 
State rivers is by agreement and once there is such 
an agreement, that itself furnishes the Taw govern­
ing the rights of the several party States until a 
new agreement is concluded vide page 10 para­
graph 14 of .the Indus Commission Report, Volume 
I. The same principle is enunciated in the judge­
ment of the International Court of Justice, 1937, 
in the Meuse Dispute between Holiand and Bel­
gium (Diversion of water from the Meuse-P.C.I.J. 
Series A/B No. 70, 1937). ' 

1.3.13 In the setting and background of this 
_principle, the Tribunal accepted the agreement of 
the party States with r~gard to allotment of share 

to Rajasthan and gave its decision that Rajasthan 
is entitled to a share of 0.5 MAF of Narmada 
waters on the basis of the agreement of the party 
States dated 12th July, 1974. In other wordS, that 
was the decision of the Tribunal on Issue No. 8 and 
Issue No. 7 so far as it concerns Rajasthan. 

1.3.14 As regards Maharashtra also, the Tribu­
nal accepted the agreement and gave its decision 
that Maharashtra was entitled to 0.25 MAF as its 
rightful share of the utilisable quantum of Narma­
da waters. In other words, that was the decision 
of the Tribunal on Issue No. 7 so far as it concerns 
Maharashtra. 

1.3.15 In clause 12 of the agreement, the party 
States have agreed that Rajasthan shall be a party 
to the further proceedings before the Tribunal with~ 
out prejudice to the legal position regarding the 
rights of a non~riparian State. The Tribunal 
accepted this clause of the agreement also and gave 
a decision that Rajasthan shall be a party to the 
further proceedings before the Tribunal in terms of 
the agreement 

Direction on Modification of Issues No. 6, 7(b), 13 
o.nd 17 

1.3.16 In clause 9 of the agreement, the party 
States prayed that issues Nos. 6 7(b), 13 and 17 rna\" 
be suitably modified as follows: 

Issue No. 

6. What should be the height of the dam at 
Navagam across the Narmada water and 
what should be the level of the Canal at 
its offtake with adequate discharge carry­
ing capacity from the Navagam dam? 

7(b) How and on what basis should equitable 
apportionment of the 27.25 MAF of water 
be made between the States of Madhya 
Pradesh and Gujarat? What should be 
the allocation to either State? 

13. Should any directions be given: 

(a) for releases of adequate water by Madhya 
Pradesh below Narmatla Sagar for the 
setting up and operation of Navagam 
Dam; 

(b) for specification of FRL and MWL of the 
storage at Navag:1m Dam and the FSL 
of Navagam Canal so as nat to prejudi­
cally affect the interests of Madhya Pra­
desh, Maharashtra or the other concerned 
States: 
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(c) for releases by the State of Madhya Pra­
desh below Narmada Sagar for the bene­
fits of the States of Gujarat and Maha­
rashtra; 

(d) for the releases by the State of Madhya 
Pradesh below Narmada Sagar for the 
benefits of the State of Rajasthan. 

17. Whethef the costs and benefits of the Nava­
gam Project of Gujarat are required to be shared 
amongst the concerned States. If so, in what man­
ner and on what terms and conditions? lf not, · 
whether Gujarat is liable to pay any, and if so, what 
compensation to Maharashtra and/or Madhya Pra­
desh for loss of power? Whether Maharashtra and/ 
or Madhya Pradesh are entitled to any share of 
power because of their proposed projects, namely, 
Jalsindhi, Harinphal and Maheshwar. 

After hearing the Counsel of the party States, the 
Tribunal allowed their unanimous request and 
directed that issues 6, 7(b), 13 and 17 may be modi­
fied as prayed for. 

Clause 9 of the agneement with regard to the Dele­
tion of Issues No. 4, 5, 7, 7(a), 7(c), 7(d), 7(e), 
7(f), 8, 10, 11, 12 and 20 

1.3.17 As regards issues 4 and 5, it was stated by 
the Counsel for Gujarat and Madhya Pradesh that 
though they have applied for the deletion of these 
issues, the intention of the agreement was that it 
would be open to party States to argue the subject 
matter covered by these issues when issue 6 was 
taken up for consideration. In other words, the con­
tention of the party States was that the deletion of 
the issues does not mean that these issues are given 
up but they will be argued under another head, 
namely, issue 6. The Tribunal accepted the prayer 
of the party States and directed that issues 4 and 5 · 
may be deleted subject to the reservation that it 
would be open to the party States to argue the sub­
ject matter covered by these under modified issue 6. 

Issues 7(c), 7(d), 7(e) and T(f) 

1.3.18 It was pointed out by the Tribunal to the 
learned Counsel for the party States during argu­
ment that it was essential that the matters covered 
by issues 7(c), 7(d), 7(e) and 7(f) should, as a matter 
of law, be taken into account in determining the 
equitable apportionment of the available waters of 
Narmada between different States under the modi­
fied issue 7(b). In this context, the Tribunal referred 
to Article V of the Helsinki Rules setting out the 
relevant factors which are to be considered while 
determining the reasonable equitable share of each 

basin State in the beneficial use of the waters of an 
inter-State river. The learned Counsel for all the 
party States agreed with ·this legal proposition and 
prayed that these issues may be deleted as prayed 
for but it should be made clear in our order that 
it would be open to the party States to argue lhe 
subject matter covered by issues 7(c), 7(d), 7(e) and 
7(f) while dealing with issue 7(b). The submission 
o-f all the four party States was that deletion of 
issues 7(c), 7{d), 7(e) and 7(f) did not mean that 
these issues are given up but the deletion was only 
made for compression of the language and for bring­
ing about a numerical reduction of issues. The Tri­
bunal accepted the prayer of the party States and 
ordered that issues 7(c), 7(d), 7(e) and 7(f) may be. 
deleted but subject to the qualification that it will 
be open to the party States to argue the subject 
matter covered by the issues 7(c), ?(d). 7(e) and ?(f) 
while arguing issue 7(b). 

Issues No. 7 and ?(a) 

1.3. 19 With regard to these issues, the Tribunal 
diretted that they may be deleted as prayed for by 
the party States. The Tribunal observed that with 
regard to this issue, it has already given its decision 
that the utilisable quantum of Narmada waters at 
Navagam Dam Site with 75 per cent dependability 
was 28 MAF on the basis of the agreement of the 
parties. So far as the allocation of this quantity 
of water among the party States is concerned, the 
Tribunal has already given its decision that Rajas. 
than is entitled to 0.5 million acre feet and Maha­
rashtra is entitled to 0.25 million acre feet as their 
rightful shares in view of the agreem.ent between 
the party States dated 12th July, 1974. 

Issue No.8 

1.3.20 The Tribunal directed that this issue may 
be deleted as prayed for. The Tribunal bas already 
given its decision that Rajasthan was entitled to 
0.5 MAF of the utilisable quantum of Narmada 
waters at 75 per cent dependability as stipulated in 
clause 4 of the agreement. 

1.3.21 A question was raised during the hearing 
of the case whether this Tribunal could give a de­
cision on the subject of an issue which the parties 
have applied for deletion in these CMPs. The 
Tribunal expressed its opinion that it was empower­
ed under Section 5(2) of the 1956 Act to adjudicate 
and give a decision or finding on any matters refer­
red to it irrespective of the presence or absence of 
a formal issue in that matter and incorporate its 
decision or finding in its report to the Central G_ov-
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ernment under Section 5(2) of the 1956 Act. The 
learned Counsel for Madhya Pradesh, Gujarat, 
Mahirashtra and Rajasthan have all agreed that 
this view represents the correct position in law. 

Issues Nos. 10. 11, 12 and 20 

-1.3.22 Gujarat prayed that these issue may be 
deleted but submitted that it should be made clear 
that it would be open to Gujarat to argue the sub­
ject matter of all these issues under issues 6, 7(b) 
and 21. Madhya Pradesh, Maharashtra and Raja~­
than also said that these issues may be deleted but 1t 
should be open to them also to argue these issues 
under any other issue. The Tribunal accepted the 
prayer of the party States and ordered that issues 
10, 11. _12 and 20 may be deleted subject to the 
qualification that it would be open to Gujarat, 
Madhya Pradesh, Mabarashtra and Rajasthan to 
argue the subject matter of these issues under issues 
6, 7(b) 21 or any: other issue. 

Exhibits and Documents 

1.4.1 The party States filed numerous exhibits. 
On behalf of Gujarat, there were 128 exhibited 
documents including studies, plaqs, project re­
ports etc. For Madhya Pradesh, there was 1198 
exhibited documents and for Maharashtra and 
Rajasthan, there were 156 and 308 exhibited docu­
ments. In addition, Gujarat filed 53 statements 
during the course of argument. Madhya Pradesh 
'iimilarly filed 141 statements and Mabarashtra filed 
t6 statements. Gujarat put in 649 CMPs. Mad­
~ya Pradesh 737 CMPs. Maharashtra 229 CMPs 
and Rajasthan 192 CMPs. All the party States also 
filed written submission in support of their respec­
tive stand points. Gujarat filed 104 volumes, Mad­
hya Pradesh 48 volumes. Maharashtra 64 volumes 
and Rajasthan 25 volumes (total number of pages 
in 241 volumes is 16,301). 

The respective States also carried out special in­
vestigations and surveys whenever the Tribunal 
considered it necessary for a proper decision of any 
issue arising in the case. · 

Tours 

places in Madhya Pradesh, Gujarat, Rajasthan and 
Maharashtra to study the local conditions and 
needs. Particulars of these tours are given in An­
nexure 1.1 of the Report. 

Assessors 

1A.3 The following Assessors were appointed 
under Section 4(3) of the Inter-State Water. Dis­
putes Act (Act 33) 1956 to a~vise the Tribunal in 
the proceedings:-

Name 

(l) Dr. M.R. Chopra, 
Retired Chairman, 
Central Water & Power Commission & 
formerly Vice Chancellor. 
Rorkee University (whole-time) 

(2) Shri C.S. Padmanabha Aiyar, 
Retired Chief Engineer, 
Government of Kcrala (part-time) 

(3) Dr. Ambika Singh, 
Assistant Director General, 
Indian Council of Agricultural Research 
(part-time) 

(4) Dr. S.B. Hukkeri, 
Senior Agronomist, 
Indian Institute of Agricultural Research 
(part-time) 

(5) Shri B. S. Nag, 
Retired Adviser, 
(Irrigation & Power) Planning Commission 
(whole-time) · • · - • • 

Date of. 
appointment 

19-2-1972 

1-4-1971. 

28-1~·1974 

9-8-1976 

25-10-1976 

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

Order of stay of the Supreme Court of further- pfq- · 
ceedings between 1-5-1972 and 1-8-1974' . -~ .; 

1.5.0 As we have already stated in patagr3.p~ 
1.2.4, there were two orders of the Supreine CQti.lt 
dated 1-5-1972 and 6-6-1912 that ihe proceedihg,; 
before the Tribunal should be stayed pending the 
hearing of appeals of Rajasthan and Jdadhya. Pra­
desh filed before that Court. The stay orders Wez-cr 
vacated by the Supreme Court on 1-8-.1974 WheQ 
it permitted Madhya Pradesh and Rajasthan. to 
withdraw their respective appeals. 

During this period, all the four -party States bad 
1.4.2 The Tribunal inspected the proposed dam also from time to time applied for adjournme:n~ of 

sites on the river Narmada in Madhya Pradesh and the hearings before the Tribunal on the ground .that 
Gujarat. The Tribunal also visited the command they had entered into an agreement to compromise 
areas and submergence areas of the various iniga- the matters in dispute with the assistance of the 
tion projects. The Tribunal toured various other Prime Minister of India (See paragraph J-.2.5). · 
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Hearing of Agreements (b), Evidence: 

I 5 I ( ) 0 · f c Gujarat, Madhya Pradesh, Maharashtra and ... a penmg o ase: 
·· .Rajasthan have all stated that they would. not offer 

Gl;ljar<~;t opened its case on 12th December, 1974, any oral evidence in thiS. case. 
and cOncluded on 14th August~ 1916. MadQya P,ra-
desh commenced its ·apeni:rig on 14th August, 197~. ' (c) Arguments on the Whole Case: 
and concluded on 6th October, 1976. Maharash- Madhya Pradesh commenced arguments on the 
tra opened on 7th October, 1976, and condudiXton whole case on 7-10-77 and concluded on 2f-11-77. 
23rd February, 1977. Rajasthan opened its ~se Maharashtra commenced arguments on.'the·:wbole 
on 24th February,.1977 and. concluded on 22nd case on 14-11-77 and concluded. on 18-11-77. 
April, 1977. Rajasthan argued upon the whole case on 21-11-77 

and concluded ori 23·ll~77 .. Gujafat comrflenced 
Gujarat argued in reply from ~3rd ·April. 1977 its reply to the arguments on the Whole ca'se froiP 

to 7th October, 1977. 23-11-77 and concluded on 15-2-1978. 

·-i 

. ·•.•. ,· 

·;, .,· 

·' .. · 

... -.. : . ,, 

• .. 
"~' d ... ' • r· , 

' ' -~ '' .. -

. ·; ' .. ' 

'.;· 
•• . . 

. ; . 

:, "";:I. . .-.-. 
··,' 

. ' .. 

-

i_-,·--

. . . . 

; )- ·'-' . ~' "· ,, 
. ' 



I 

ANNEXURE !. I 

Particulars of visits by the Narmada Water Disputes Tribunal to Various Areas and Shes in the 

O&tober, i975 

20tb 

21st 

22nd 

23rd 

24th 

25th 

26th 

27th; 

28th 

29th 

30th 

31st 

States of Gujarat, Madhya Pradesh, Maharashtra and Rajastha11 
Distance 

Indore to Ujjain 

Ujjain to Mandu 

Mandll to Maheshwar 

Maheshwar to Khandwa 

Khandwa to Hoshangabad 

Local visits at Hoshangabad 

Hoshangabad to Bhopal 

Bhopal to Itarsi 

ltarsi to Pipariya 

Local visits at Pipariya 

Piparlya to Pachmarhi • 

PaCbmarbi to Pipariya , 
' 

Piparlya t'o Ja?alpur . 
Local visits at Jabalpur 

Locai visits at Jabal{mr 

LOcal visit at Jabalpur 

J:ibalpur to Amarkantak 

Amarkantak to Rewa 

Travelled 
(By Road) 

km 

n 
215 

250 

218 

164 

138 

160 

90 

16 

6tl 

6tl 

40 

94 

40 

380 

"' 

Assembled at Indore and proceeded to Ujjain. 

Generatinspcction of areas in Narmada Valley 

Visit to some farms en route. 

Inspection of some ofthearea~ofBarwaniliable for sub­
mergence by the proposed high Sardar Sarovar Dam. 

Inspection 'of areas proposed to be commanded hy 
Omkareshwar Project and Narmadasagar Project. 

Inspection of ghats and temples likely to be affected by· 
the proposed Sardar Sarovar reservoir, 

Inspection of Maheshwar dam site. 

En route inspection of Omkareshwar dani site and 
N:umadasagar dam site, visit toJndore Water Su-pply 
Scheme and visit to some farms. 

En route inspection of areas coming under su bmcr~rnce 
of Narmadasagar Project and inspection of land 
con~olidation work in Sawalkheda Farm. 

Inspection of flood prot'ection works Of Hoshangabad 
town. Visit to Government Farms at Powerkheda 
and Ra.isa]pur and some other farms. 

Inspection of Tawa Project works. 

En route inspection of Barna Project works, 

Journey. 

Journey by train. 

Visit to Farm~ at SHari and KhaPilrkheda. 

Halt overnight. 

Journey. 

Journey by train, 

· Visitto Government Farm at Khamaria o.nd some other 
farms, 

Inspection of Bargi Project works. 

Visit to Jawabarlal Nehru University farms, 

Inspection of Narmada fiver at Bhedaghat. 

En route inspection of the procedure for observing the 
gauge and discharge at Jamtara Gauging Station and 
visit to some farms. 

Visit to Narmada Mandirat Affiarkantak,thetraditicinal 
source of the river Narmada. -

En route inspection cfareas proposed to becommarided 
by diverting waters from the Bargi dam to the neigh­
bouring valley. 



• 
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Navem6er, 1975. 

2nd Rewa to KliaJuraho 

6th 

7th 

8th 

9th 

lOth 

lth 

12th 

13th 

14th 

Khajuraho to Delhi 

Baroda to Kevadia 

Local visits at Kevadia 

Kevadia to Baroda 

Baroda to Alunedab<i.d 

Ahmedabad to Bhachau 

Bhachau to Bhuj 

Bhuj to Khavda and back 

Bhuj to Jamnagar 
Jamnagarto Mithapur 

Local visits at Mithapur 

Mithapurto Porbandar 

Porbandarto Vcraval 

Veraval to Rajkot 

Rajkot to Ahmedabad 

15th Ahmedabad to RadhanPur & back 

16th Ahmedabad to Delhi 

February, 1976 

23rd 

23rd 

24th 

25th 

Jaipur to Ajmer 

Ajmer to Jodhpur 

Jodhpur to Mount Abu 

26th Halt at Mount Abu 

27th Mount Abu to Banner 

Barm.er to Jaisalmer 

Jalsalmer to Bikaner 

o· 

0 

• 

0 

0 

0 

0 

IS 
Distance 
Travelled 

(ByRoad) 
km 

170 En route inspoction of areas proposed to be commanded by 
diverting waters from the Bargi dam to the neighbouring 
valley. 

Assembled at Baroda. 

98 En route visit to relief model of Gujarat at Baroda Irriga­
tion Circle and visit to some farms. 

55 

. 180 

Visit to dam sites No. 1 & 3, canal ·power house site and 
sites for other appurtenant works etc, of the proposed 
Sardar Sarovar Project. Visit to Laboratory, Museum 
andtherecord room. · 

Inspection of River Gauging site at Garudeshwar. 

En route inspection of flood damages in 'the road 'length 
between Ankleshwar and Broach and in areas near about 
Broach. 

Visit to some farms. 

272 En route visit to Amul Dairy' at Anand, Government Farm 
at Thasra and some other farms. 

Inspection of Irrigation both flow and lift from Mahi 
Right Bank Canal and visit to Wanakbori weir. 

Night journey by train, 

80 Journey. 

153 En route insp"ection of reclamation experiments at Pilot 
Plot between Bhuj and Khavda. 

0 

Journey by air. 
159 Journey. 

0 

0 

103 Visit to Mithapur Industrial Complex. 

147 Inspection of agricultural development in Saurashtra. 

261 1 nspection of agricultural development in Saurashtra. 

· 214 Journey. 

235 En route inspection of areas proposed to be benefited by 
the proposed Sardar Sarovar Canal system and vlsii to 
some farms. 

364 Inspection of areas proposed to be beneti,ted by the proposed 
Sardar Sarovar Canal system and visit to some farms. 

Assembled at Jaipur. Visit to Agricultural Research 
Institute, Durgapura . 

132 Journey. 

228 En routei nspection of Jaswant Sagar ~oject. 

302 En route inspection of medium irrigation tank works at 
Hemawas and Jawai Dam works. 

145 En route visit to Raniwara dairy and some farms aM ins­
pection of areas conunandable by the,proposed Narmada 
Cana}'system. -

140 En route inspection of vrater points. 

Z9Q En ronte inspection of Ulbewetls, dairy f'ann at Chandan 
!llld Kolayut Tank. 



March, 1976 
1st 

. ' ' 
2nd 

Bikaner to Suratgarh 

Suratgarh to Ganganagar 

. . 

r(i 

·· Distance 
Travelled 

(ByRoad) 
km 

240 En route inspection of Rajasthan Canal under comtruction 
and development of irrigation from the completed por· 
tion of Rajasthan Canal. · 

110 En route visit to Suratgarhfarm. 

Inspection of areas served by Bhakra Canal System and 
GangCanalSystemand visit to areas comnlanded by 
Gang Canal upto Indo· Pakistan border . 

Sri Ganganagar,toDelhi. 

7th 

8th 

lOth 

11th 

'1fth 

Indore to Alirajpur 

Atirajpur to Ja\sindhi and back 

' LOco! visits at Alirajpur 

Alirajpur to Barwani 

Barwani to Harinphal and back 

Barwani to Indore 

Indore to Bombay 

'Bombay tl:! Poona 

Local visits at Poona 

Poona to Koynanagar 

Local visits at Koynanagar . 

Koynanagar to Mahableshwar 

I 3th Halt at Mahabteshwar 

14th 

I 5th 

Mahableshwar to Bombay . 

Halt at Bombay 

16th Bombay to Delhi 

February 1917 

200 Assembled at Indore and proceeded to Alirajpur, 

•so Inspection of Jalsindhi Dam site, 

50 Visit to the Narmada basin areas in Kathiawara. 

75 · Visit to some farm en route. 

*70 Visit to Harinphal dam site and inspection of Dharamrai 
site from air. 

163 En route visit to some farms. 

Journey by air. 

175 En route visit to Tata Hydel works. 

50 Visit to Central Water and Power Research Station. 

200 Journey. 

53 Inspection of Koyna Hydro·Electric Project Works. 

140 Journey. 

. 
'330 inspection of Bhatgarh Project works en route. 

Gen'erat ReVieW of the tour. 

4th - ASselnbied at Aurangabad. 

··· 5th · Halt at Aurangabad. 

6th 

7th 

45 Visit to Jayakv.radi Project. Inspection of the Dam, Canal 
and some farms in the areas conunanded by the Project. 
Visit to a village set '..!P to rcscttleJ the oustees from th~ 
Project. 

Aurangabad to Delhi. 
·~~------------ --•Naiiilcal Miles. 

.. 

., 

',, .. · 

··' ··- '" ' .. •.:· 

1 
' 
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'· 
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CHAPTER II 

A HISTORICAL lU!VIEW OF THE OISPUTE 

2.1 Earlier Investigations, Surveys and Planning 

2.1.1 In 1946, the then Government of Central 
Provinces and Berar and the then Government of 
Bombay requested the Central Wati:rways, Irriga­
tion and Navigation Commission (CWINC) to take 
up investigations on the Narmada river system for 
basin-wise development of the river with flood con­
trol, irrigatiOn, power and extension of navigation 
as the general objectives in view. 

2.1.2 Accordingly, the topography and the hydro­
logy of the basin were taken up for study in the 
CWINC in 1947. The study revealed excellent 
storage sites on the main river and some of its tribu­
taries. Most of the sites were inspected by engi­
neers and geologists and as a result of the prelimi­
nary reconnaissance, detailed investigation for seven 
projects including the Broach weir scheme was re­
commended. 

2.1.3 In 1948, the Central Ministry of Works, 
Mines & Power appointed an Ad-hoc Committee 
consisting of Shri A. N. Khosla, Chairman, CWINC, 
Dr. J. L. Savage and Shri M. 'Narasimhaiya to 
scrutinise the estimates prepared for investigations 
of the above projects and to recommend priorities. 
The Ad-hoc Committee recommcnd~d as em initial 
step detailed investigations for the following pro­
jects keeping in view the availability of men, mate­
rials and resources:-

1. Bargi Project. 

2. Tawa Project near Hoshangabad, 

3. Punasa PrOject and 

4. Broach Project. 

Based on the recommendations of the Ad-hoc Com­
mittee, estimates for investigations of the Bargi, 
Tawa, Punasa (Narmadasagar) and Broach Projects 
were sanctioned by the Government of India on or 
about 19th March, 1949 vide letter No. 18/47 dated 
19th March. 1949 of Ministry of Works, Mines & 
Power. 

2.1.4 The CWINC took up investigations o£ lhese 
projects in the year 1949. Investigations of three 
projects (except Bargi) were completed and the pro­
ject reports were prepared. 

28 Agri.~3. 

2.1.5 In the year 1955, the Central Waterways, 
Irrigation and Navigation Commission was renam­
ed ;s Central Water & Power Commission. The 
work cf investigation of Bargi project which had 
been suspended~ for want of f~:.nds was started 
again by the CWPC in November 1960 and the pro­
ject report prepared in November, 1963. 

2.1.6 The CWPC carried out a study of the hy­
droelectric potential of the Narmada basin in the 
year 1955. The report on ihis study pointed out 
that, with adequate regulation, it would be possible 
to generate power of the order of about 1.3 million 
KW at the following 16 sites:-

'7 

1. Rosra. 

2. Basania. 

3. Baigi. 

4. Chinki. 

5. Hoshangabad. 

6. Punasa. 

7. Barwaha. 

8. Harinphal. 

9. Keli. 

10. Gora. 

11. Burhner. 

12. Sitarewa. 

13. Tawa. 

14. Kolar. 

1s. 1_ 
16. f On irrigation canal from Bargi. 

2.1.7 At a meeting held on 24th Septembe:, 1957 
at New Delhi attended by the representatives of 
Madhya Pradesh and Bombay to consider the ques­
tion of comprehensive development of Narmada 
valley, the Chairman. CWPC pointed out:-

"Some investigation work for the Punasa 
Hydro-elcctri~ Scheme was conducted by 
cW&PC sometime ago, and a report prepared. 
Further studies of the power potential of the 
entire Narmada V<lllev have revealed that, 
anart from Punasa Dam, sites for construction 
of piclc up dams are available where genera­
tion of power would b~ feas~ble p.fter con· 
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struction of the Punasa Dam. There is scope 
also for utilisation of the water of the river 
for irrigation, and the Broach Scheme is cur­
rently under investigation for the purpose. 
THerefore, it was desirable that investigations 
should be carried out at the three other sites 
between Punasa and Broach to assess the opti­
mum potentialities of irrigation and power. 
Minor modifications which may be necessary 
for the Punasa Project after detailed investiga­
tions as well as its repercussions on the Broach 
Scheme would have to be taken into considera­
tion for finalising the Punasa and Broach Pro­
jects." 

2.1.8 As a result of the discussions at the above 
meeting, it w.as decided that detailed investigations 
should be carried out by the CWPC at three inter­
mediate sites between Punasa and Broach, namely, 
at Barwaha, Harinphal and Keli and the cost of such 
investigations should be shared equally by Madhya 
Pradesh and the then Bombay State. 

2.1.9 After carrying out preliminary geological 
as well as topographical surveys of all the possible 
sites along the river reach between Dhirkhadi and 
Gora, a site near Gora was first proposed by the 
CWPC for construction of a weir with pond level 
160 in the first stage, envisaging an annual irriga­
tion of 4.44 lakh hectares (10.97lakh acres) with a 
gross commanded area of 5.38 lakh hectares 03.3 
Iakh acres) through a right bank canal. The pro­
ject report was first prepared in the beginning of 
1956. 

2.1.1!0 In 1956, the erstwhile States of Sourashtt.a 
and Kutch were merged in the then Bombay State. 

2.1.11 While the Broach project was under ex­
amination in CWPC the Gora site was inspected by 
the Member (Designs and Research) CWPC in 
February, 1957. During the course of his inspec­
tion he found that investigations in a certain portion 
of the river at Gora site were not complete. He 
therefore, suggested further investigations for the 
Gora site and also at Navagnm, 1j- miles upstream 
of Gora site, where there was exposed rock in the 
bed and which afforded hi_Q"h abetments to enable 
raising the dam height. After investigations, the 
matter was examined in the CWPC and the Nava­
gam site was finally decfdcd upon in consultation 
with the erstwhile Government of Bombay which 
also concurred with its selection. 

The nroiect was modified by the CWPC in accor­
dance with the .~uggestion made above ana forward­
~d to the then Government of Bombay for com-

ments in the year 1959. The implementation was 
contemplated in two stages. In Stage I, the FRL 
was "restricted to 160 with provision for wider foun­
dations to enable raising of the dam to FRL 300 in 
Stage ll. A high level canal was envisaged in Stage 
II. The estimated cost of the Stage I of. the Pro­
ject then was Rs. 3,286 lakhs. 

2.1.12 In 1959, the lhen Government of Bombay 
informed the CWPC that as Navagam dam was 
planned to be raised in the second stage to FRL 300, 
there could be no occasion for the construction of 
the dam at KeH in between Harinphal and Nav~­
gam. In January 1959, the Government of th~ 
then Bombay State in their letter No. MIP-5559-
J191249 dated the 16th January, 1959 addressed 
to the Chairman, CWPC pointed out:-

"The Central Water & Power Commission is 
aware of the fact that the Navagam Dam is 
likely to be raised in the second stage to RL 
300 approximately and in that event there 
would be no occasion for the construction of 
the dam at Keli in between Harinphal and 
Navag<i.m. In view of this, though provision 
has been made in the estimate for investigation 
of the Keli dam, the same, it is presumed, 
would not be operated upon." 

The above presumption was confirmed by the 
CWPC in thei~ fetter No. 70) /58-FFI dated the 
5th February, 1959 to the Government of Bombay 
under intimation to the Government of Madhya 
Pradesh. 

2.1. I 3 The revised Broach Irrigation Project was 
referred to the erstwhile Government of Bombay 
for its observations in the year 1959. The main mo­
dification suggested by the erstwhile Bombay Gov­
ernment related to the raising of the FRL of the 
dam from RL 300 to FRL 320 in Stage II and pro­
vision of a power house in the river bed and a 
power house at the head of the low level canal. 
The estimates were also reviewed and modified in 
accordance with the revised Kakrapara and M:1l--l 
projects in Gujarat area. The CWPC generally 
agreed with the comments made by the erstwhile 
Government of Bombay. 

In January 1959, a panel of Consultants was ap­
pointed by the Ministry of Irrigation and Power to 
review to Broach Irrigation Project. The Consul­
tants inspected the site and the command area as 
envisaged in Stage I and forwarded their report on 
the Broach Irrigation Projr::ct in April, 1960. The 
Consultants made an important suggestion that the 
two stages of the Navagam dam as proposed should 

./.·· 

• 

• 



be combined into one and the dam be constructed 
to its final FRL 320 in one stage only. The Con­
sultants also stated that there was scope for extend­
ing irrigation from the high level canal towards the 
Rann of Kutch. 

2.1.14 By the Bombay Reorganisation Act, 1960 
(Central Act, No. XI of 1960), the er::>twhile State 
of Bombay was bifurcated into two States from .lst 
May, 1960, and the State of Maharashtra and the 
State of Gujarat were formed on that date. 

2.1.15 Consequent upon the said reorganisalion 
and upon the Navagam site having fallen within 
the territories of Gujarat, the project planning and 
works stood transferred to the State of Gujarat. 
Stage I of the Broach Irrigation Project was ac­
cepted in August, 1960 by the Planning Commis. 
sion for implementation vide Planning Commis­
sion's letter dated 5th August, 1960 from the Sec­
retary, Planning Commission to the Secretary, 
Planning and Development Department, Govern­
ment of Gujarat. fhe Narmada Project as accept­
ed by the Planning Commission envisaged Nava­
gam Dam to be constructed in Stage 1 to FRL 162 
with a low level canal taking off therefrom for ir­
rigation of 3.89 lakh hectares (9.63 lakh acres). 
The Project estimates as well as the planning and 
layout of the FRL 162 dam, however, included 
obligatory works required for raising of the dam 
to FRL 320 in Stage II. These works provided (1) 
wider foundations for masonry dam, (2) additional 
length of masonry dam to be proviCled in Stage I 
with the sole object of accommodating river bed 

·power house in Stage II and (3) building of the 
earth dam to full cross-section on water side cor­
responding to the dam having FRL 320. The co~t 
of these arrangements was included in the cstJ­
mates of the Narmada Project Stage I accepted 
by the Planning Commission. 

Stage I also provided for construction of an un­
gated weir with FRL 162 for diverting water into a 
low level canal to command 5.38 lakh hectares 
(13.30 lakh acres) gross in the Broach and Baroda 
districts Annual irrigation of 3.89 lakh hectares (9.63 
lakh acres) was contemplated. The anticipated 
releases from the Tawa Project in Madhya Pradesh 
were also taken into account while planning irriga­
fon benefits. 

Stage II envisaged the raising of the dam to 
afford FRL 320. Irrigation was proposed to be 
extended to an additional area of at least 3.64 ·lakh 
hectares (9 lakh acres) pending investigations as 
recommended by the Consultants for extending 
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irrigation in North Gujarat including the Little 
Rann of Kutch by means of a high level canal off­
taking with full supply level (FSL) 295. Power to 
the extent of 625 MW at 60 per cent load factor 
(LF) was also envisaged after Punasa and other 
upstream storages were constructed and after meet­
ing the then anticipated irrigation needs of Madhya 
Pradesh. The Government of Gujarat accorded 
administrative approval to Stage I of the Narmada 
Project in February 1961. The project was inaugu­
rated by the late Pandit Jawahar Lal Nehru on 5th 
April, 1961. The preliminary works such as 
approach roads and hridges, colonies, staff build­
ings and remaining investigations for dam founda­
tions were soon taken up. 

2.1.16 While the above preliminary works for the 
project were under execution, a study was made by_ 
the Gujarat Government about utilising the flow in 
Narmada in the free catchment below Punasa. Na­
vagam being the terminal reservoir had necessarily 
to provide for storage of the available flow parti­
cularly from the intervening free catchment. The 
survey work relating to submergence area of the 
reservoir and the probable commanded area of the 
high level canal was entrusted to the Survey of India 
in 1960. The Gujarat Government undertook sur· 
veys for the high level canal in 1961. The sub­
mergence area survey of the reservoir enabled asses­
sment of the storage capability of the Navagam 
reservoir, if its height ·should be raised beyond 
FRL 320. This assessment showed that very large 
storage could be provided at Navagam reservoir if 
its height was raised to that of Harinphal which was 
planned immediately t:pstream of Navagam. The 
command area and canal surveys as they progressed 
indicated larger potentiality for irrigation under the 
proposed high level canal. A careful check of the 
water planning and the extent of benefits that could 
be had by reshaping of the project was also made 
by the Government of Gujarat. The studies indi­
cated that a reservoir with FRL+460 would enable 
realisation of optimum benefits by utilising the un­
tapped flow below Punasa and would make it pos­
sible to extend irrigation to a further area of over 
20 lakh acres. Accordingly, explorations for locat­
ing a more suitable site in the narrower gorge por­
tion were also taken in hand. Site No. 2 was 
selected in the first instance and geological investi­
gations for this site were taken up in April 1963. In 
November 1963, Site No. 3 about 610 m (2000') up­
stream of site No. 2 was examined, since geologi­
cal conditions at this site appeared more favourable. 
Accordingly, detailed investigations and explora 
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tion were l:!!{cn t:.p for the Navagam Site No. 3 
together with prospecting, investigations, quality 
and quantity surveys etc. for the construction mate­
rials required for building a high Navagam Dam. 
Eventually Site No. 3 was found suitable on the 
basis of reconimcndations of the Geological Survey 
of India and also on the basis of exploration and 
investigations with regard to the foundation as well 
as construction materials available in the vicinity of 
the dam site. 

2.2 Agreement between Madhya Pradesh and 
Gujarat regarding the Height of the Naw1gam 
Dam (Bhopal Agreement) 

2.2.1 ln November, 1963 the Union Minister of 
lrrigation & Power held a meeting with the Chief 
Minister of Gujarat and Madhya Pradesh at Bho· 
pal. As a result of the discussions and exchange Jf 
views, an agreement (Bhopal Agreement) was arriv­
ed at the salient features of which were:-

(a) that the Navagam Dam should be built to 
FRL 425 by the Government of Gujarat 
and its entire benefits were to be enjoy­
ed by the State of Gujarat. 

(b) Punasa dam (Madhya Pradesh) should be 
built to FRL 850. The costs and power 
benefits of Punasa Power Project shall 
be shared in the ratio I : 2 between the 
Governments of Gujarat and Madhya 
Pradesh. Out of the power available lO 

Madhya Pradesh half of the quantum 
was to be given to the State Maharashtra 
for a period of 25 years for which the 

State of Maharashtra was to provide a 
loan to the extent of one-third the cost 
of Punasa Dart). The Joan to be given 
by the State of Maharashtra was to be 
returned within a period of 25 years. 

(c) Bargi Project was to be implemented by 
the State of Madhya Pradesh, .Burgi Dam 
was to be built to FRL 1365 in Stage J 
and FRL 1390 in Stage n and the Gov­
ernments of Gujarat and Maharashtra 
were to give a total Joan assistance of 
Rs. 10 crores for the same. 

2.2.2 In pursuan.ce of the Bhopal Agreement, the 
Govcrn~ent .or GuJarat prepared a brief project re­
port ~nvJsagmg the Navagam Dam FRL 425 and 
submitted the same to the CWPC under Gujarat 
Governmenfs letter dated 14th February, 1964. 
Madhya Pradesh, however, did.not ratify the Bhopal 

Agreement vide .D.O. letter dated November 28, 
1963 from Shri D. P. Mishra. Chief Minister, 
Madhya Pradesh to Dr. K. L. Rao, Minister for 
Irrigation and Power, Government of India (An­
nexure 5 of the Statement of Case of Madhya Pra­
desh). On the other hand. Gujarat ratified the agree­
ment on 30th November. 1963 vide their letter No. 
MIP-5563-K, dated 30th November, 1963 to the 
Government of India. Madhya Pradesh raised 
strong objections to the Bhopal Agreement contend­
ing that Navagam Dam should not be constructed 
to a greater height than FRL 162 because that was 
the river bed level at Madhya Pradesh border. 

2.3 Constitlllion of Narmada Water Resources De­
veiopm?ll/ Committee 

2.3.1 Jn order to overcome the stalemate follow­
ing the rejection of the Bhopal Agreement by 
Madhya Pradesh, a High Level Committee of emi­
nent engineers headed by Dr. A. N. Khosla. Gover­
nor of Orissa _was, constituted on 5th September, 
1964 by the Government of India. The appoint­
ment of the Chairman and other Members of the 
Committee and also the terms of reference were 
decided by the Government of India in consulta­
tion wtih the three States of Madhya Pradesh, 
Maharashtra and Gujarat. The terms of reference 
required:-

(i) drawing up of a Master Plan for the opti­
mum and integrated development of the 
Narmada water resources: 

(ii) the phasing of its jmplementation for 
maximum development of the resources 
and other benefits· 

' 
(iii) the examination. in particular, of Nava­

gam a~d. alternative projects if any, and 
determmmg the optimum reservoir level 
or levels; 

(iv) making recommendations of any other 
anciliary matters. 

i
lalsindhi Agreement between Madhya Pradesh and 

Maharashtra 

. 2.3.2 While the deliberations of the Khosla Com4 
mJttee were in progress, the States of Madhya Pra. 
desh and Mahamshtra entered into an agree I k h . . men 

nown as I ? JalsmdhJ Agreement contemplatin 
the c6~struchon of a. dan: at Jalsindhi for powc~ 
generatJ?n. The JalsmdhJ site is situated between 
the Harmphal and Navagam sites. 
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2.3.3 fhc terms of the Jalsindhi Agreement are 
reproduced below :-

"The Government of Madhya Pradesh and 
Maharashtra have agreed to co-operate in [he 
development of hydro-electric power at Jal­
sindhi on the Narmada river and for this P..Uf­
pose have agreed as follows:-

( l) The Government of Maharashtra will carry 
out the necessary investigations and sur­
veys and prepare a project estimate for 
the constructions of Jalsindhi dam and 
power house, in accordance with the 
Master Plan (March 1965) prepared Ly 
Madhya Pradesh. This estimate will be 
considered by the two Governments and, 
after it has been approved by both the 
Governments with such modifications as 
may be necessary, the Government of 
. Maharashtra will undertake the construe~ 
tion of the dam; power house and ancil~ 
lary work at J~lsindhi in the Fourtli Plan. 

(2) The Government of Madhya Pradesh will 
give all due assistance in the acquisition 
of land required in Madhya Pradesh for 
the Jalsindhi project and such other facili~ 
ties as may be necf:ssary for the execu~ 
tion of the Project. 

(3) The costs of the works at Jalsindhi will be 
shared between Madhya Pradesh and 
Maharashtra in the ratio of a+ b I 2: b /2 
where a is equal to the fall in the river 
between Harinphal and the point where 
one bank of the river enters Maharashtra 
and b is equal to the fall in the river in 
the portion where it runs along the boun­
dary between the two States. 

(4) The net benefits from the Jalsindhi project 
(i.e. excluding such credits as have to be 
afforded to the. upstream projects for the 
regulated supplies received at Jalsindhi 
from these projects and including such 
credits as would be afforded by down­
stream projects for the regulated supplies 
delivered from Jalsindhi) will be shared 
between the two States in the same pro~ 
portion as the costs. 

(5) If, at any stage, during investigation, pro­
ject making or construction of the pro~ 

ject, either Government considers that a 
change is desirable in the scope or design, 
etc. of the project, the two Governments 
would meet and after discussion agree on 
scch changes as may be necessary in the 
interest of economic development. 

(6) The two Governments will work out in 
due course and agree upon arrangements 
for financing the project, for the associa­
tion of the two Governments in the con~ 
trol of expenditure on the construction, 
maintenance and operation of the Jal­
sindhi project and of its operation in the 
best interests of both the Governments. 

(7) Apart from the provision of paragraph 5 
above, by mutual agreement, the two 
Governments may, at any stage, make 
such modifications in the terms of this 
agreement as may appear to be desirable 
and necessary." 

~ 
2.3.4 On 1st September, 1965, the Narmada 

Water Resources Development Committee sub~ 

mitted their unanimous report to the Government 
of India. In this report, the Committee recom­
mended a Master Plan of the Narmada water 
development. The Master Plan envisages 12 major 
projects to be taken up in Madhya Pradesh and 
one, viz Navagam in Gujarat. So faf as Navagam 
Dam is concerned, the Committee recommended as 
follows:-

1. the terminal dam should be located at Nava­
gam. 

2. the optimum FRL of the Navagam worked 
out to RL 500. 

3. the FSL of the Navagam canal at off-take 
shodd be RL 308 . 

4. the installed capacity at the rive[ bed power 
station and canal power station should be 
1000 mw and 240 mw respectively with 
one stand by unit in each power station 
(in other words the total installed capa­
city at Navagam would be 1400 mw). 

The projects together with the benefits contemp­
lated in the Master Plan are given in the following 



table:-

Sl. Name of 
No. Project • 

2 

1. Madhya Pradesh 

(a) M~!or Project~ 
I. Rosra 
2. Basania 
3. Burpner 

4. Bargi 

S. Chi;,ki 

6. SiW.rc:wa ·, 
7. Bam3 

8. Hoshangabad 
9. Tawa 

10. Kolar 

11. Narmadasngar 

12. Omkamhwar 
(Barwaha) 

Total · 

(b) Medium & Minor 
Works in Madhya 
Pradesh 

Total • 

2. <;Jujarat 
I. Nav'agam Dam FRL 

500 • 

B~ncfits from Narmada waters 
~ 
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Irrigation Power ,MWat 60%LF 
area in ,---·---~ 
Jakh Mean-year On fu\1 
hectares • of de\'C· develop-

,- lopmcnt men! of 
(lakh ofirrigation irrigation 
acres) 

3 4 5 

XX 52 52 

XX 60 60 

XX 28 '28 
2.15 100 74 

(5.32) 
XX 55 40 
XX II II 

0.67 XX XX 
(I .64) 

XX . so 37 
3,04 20 20 

(7. SO) 
0.50 XX XX 

(1.231 
.2.43 446 3ll 

(6.00) 
1.21 241 "' (3 .00) 

---
10.00 1,063 793 

(24 .69) 

16.30 XX XX 
(40.31) 

26.30 1,063 793 
(65.00) 

18.95~ 951 .. 511'" • 
(46.80) 

*Including 0.40 (1·0) of Rajasthan & 2·64(6·4)under Mahi. 
••To be shared by Madhya Pradesh, Mnharashtra & Gujarat 
States in the ratio of 2.5:1 :1 respectively. 

The Statewisc benefits as envisaged by the Khosla 
Committee arc given in the table below:-

Irrigation in Power generation 
Sl. lakh hectares in mean year in 
No. Name of State MW@~%LF 

(lllkh ncres) 

I. Madhya Pradesh 26.30 1,592 
(65.00) 

2. Mahamshtm 0.04 211 
(0.1) 

3. Gujarat 15.80• 
(excluding Mahi) (39 .24) 211 

4. Rajasthan 0.40* 
(I .0) 

•In addition Rajasthan can irrigate 3·04 lakh hectares (7.5 
lakh ncres) and Gujarat about 1.6 to 2.0 lakh hectares (4 to 
lakh acres) 3pproximately from the Mahi y,:atcrs which can be 
diverted on full development at higher level after Narmada canal 
( +300)· feed5 the existing Mahi canal sy_stem. 

The demands of the States as compared with the 
allocation of w<:!.tcrs givcil by the Khosla Committee 
for consumptive usc are given below:-
-·--------:·--

Name of State 

Madhya Pradesh 

Mnhnrashtrn 

Gujarnt 
(includirig Mngu) 

Rnjnsth:;m 

Allocation by the 
D!mand Khosla Committee 

-:--:--A:---:~,- --.A.--.. 
Irrigation D~mand Irrigation Allocated 
in \akh in MAFT in lakh W3tcrs 
hectares hectares (MAFT) 

,--.A.---, 
lakh acres 

31 ·35 
(17. 50) 

0·04 
(O·IO) 

18· ss•• 
(4S·8n 

3·50 
(8· SO) 

23·75 

o· ro 

17• ss 

,-- ....... ~ 
(lnkh acres) 

26•30 IS· 60 
· (65 ·OO) 

0•04 o· 10 
(IO·O) 

18· ss 
(45·81) 

10•65@ 

0·40 0·25 
(I '00) 

~•with corresponding annual irrigiltion of 23 · 92 lakh hecW.rcs 
(59·07 htkh acres) 

@Includes reservoir evaporation losses. 

2.3.5 The benefits of the Navagam Dam as ass~· 
sed by the Khosla Committee are as follows:-

(I) Irrigation of I 5.80 lakh hectares (39.4 Iakh 
acres) in Gujarat and 0.4 lakh hectares 
_(1.00 lakh acres) in Rajasthan. Jn addi­
tion. the Narmada watCrs when fed into 
the existing Mahi canal system would 
release Mahi water to be diverted on 
higher contours enabling additi~nal irri­
gation of 1.6 to 2.0 lakh hectares (4 to 5 

'lakh acres) approximately in Gujarat and 
3.04 Iakh hectares (7.5 lakh acres) in 
Rajasthan. 

(2) Hydro.power generation of 951 MW at 60 
per cent LF in the mean year of develop­
ment and 511 MW on ultimate develop­
ment of irrigation in Gujarat, Madhya 
Pradesh, Maharashtra and Rajasthan. 

2.3.6 The Khosla Committee stressed an impor· 
tant point in favour of high Navagam Dam, namely, 
additional storage. They emphasized that this addi· 
tiona! storage will permit greater carryover capa· 
city. increased power production and assured Opti· 
mum irrigation and. floOd control and would mini· 
mise the wastage of water to the sea. The Khosla 
Committee a1so observed 'that instead of higher 
Navagam Dam as proposed, if Harinphal or JaJ. 
sindhi dams were raised to the same FRL as at 
Navagam. the submergence would continue to re· 
main about the same because the cultivated and 

, 
' 
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inhabited areas lie mostly above Harinphal while 
in the intervening 113 km (70 mile) gorge between 
Harinphal and Navagam, there is very little habita­
tion or cultivated areas. 

2.3. 7 The Khosla Committee rejeCted the' pro­
posal of the Maharashtra Government that the Nar­
mada canal s~ould take off at +185!190 from 
Navagam dam FRL 210 on the ground that it 
would be wasteful to use power for lifting water 
when flow irrigation can easily be provided with 
the canal off taking at + 30J. 

Guidelines adopted hy the Khosla Committee 

2.3.8 In Chapter XI of their report, the Khosla 
Committee outlined their approach to the plan of 
Narmada development. An extract from this chap­
ter is reproduced below:-

"11.1 In their meeting from 14th to 18th 
December 1964 at which the State representa­
tives were also present, the Committee laid 
down the following basic guidelines in darw­
ing up the Master Plan for the optimum and 
integrated development of the Narmada water 
resources :-
1. National interest should have over-riding 

priority. The plan should therefore ·pro­
vide for maximum benefits in respect of 
irrigation, power generation, flood con­
trol, navigation etc. irrespective of State 
boundaries; 

2. Rights and interests of State concerned 
should be fr.lly safeguarded subject to (1) 

above; 
3 .. Requirements of irrigation should have 

priarity over those of power; 

Subject to the provision that suitable appor­
tionment of water between irrigation and 
power may have to be considered, should 
it be found that with full development of 
irrigation, power production is unduly 
affected; 

4. Irrigation should be extended to the maxi­
mum area within physical limits of com­
mand, irrespective of State boundaries, 
subject to availability of water; and in 
particular, to the arid areas along the­
international border with Pakistan both 
in Gujarat and /Rajasthan to encourage 
sturdy peasants to settle in these border 
areas (later events have confinned the 
;mperCltiv~ !le!;cJ for this); and 

- I 
' 

5. All available water should be utilised to 
the maximum extent possible for irriga­
tion and power generation and, when no 
irrigation is possible, for power genera. 
tion. The quantity going waste to the sea 
without doing in-igation or generatin;s 
power shouRi be kept to the un-avoidable 
minimum.'' 

Comments by States on the Khosla Committee 
Report 

2.4.1 While the Government of Gujarat broadly 
endorsed the recommendations of the Khosla Com­
mittee, the Governments of Maharashtra and 
Madhya Pradesh rejected them. The disagreement 
mainly related to the proposal for the development 
of the lower Narmada reach and the allocation of 
water amongst diffCrent States which could be irri­
gated with the Narmada waters. Madhya Pradesh 
also claimed absolute right over the hydro-electric 
power which would b2 generated in its territory. 
Regarding compensation or loss of power, Madhya 
Pradesh stated in its comments as follows:-

"In all fairness, if for some sound reason Nava­
gam Dam must be built to such a height as 
would submerge one or more power houses 
proposed in Madhya Pradesh, the latter is en­
titled to receive from the power to be develope-d 
at Navagam and on the Navagam Canal, the 
full quantc.m of power that Madhya Pradesh 
would have generated in its own territory. 
Further, this power must be delivered to 
Madhya Pradesh at sites of generation in 
Madhya Pradesh and at a cost no higher than 
that at which it would have generated this 
power in its own territory; in other words .. the 
full quantum of .rower should be transmitted 
to those sites in Madhya Pradesh at no co~t to 
Madhya Pradesh." 

2.4.2 Madhya Pradesh claimed most of the water 
originating in its territory. Tt, however, indicated 
that it would be prepared to guarantee to Gujarat 
one-fifth of the net utilifable supply at Navagam by 
providing regulated rekascs as may be necessary· 
on payment towards thr: cost of necessary storages 
in Madhya Pradesh. f\1adhya Pradesh questioned 
the necessity of a high ~avagam Dam with a high 
level canal from Nava:~am site. Madhya Pradesh 
also claimed that the Khosla Committee's asses~­

ment of availability of 'llater at diff~rent~ites were 
on the higher siOe. Madhya Pradesh sftd that it 
had since found it possible to divert the Narmada 
waters to Tons Valley (Ganga Basin) and to Maha-
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nadi basin for irrigation. According to Madhya 
Pradesh, an area of 8 lakh hectares in Satna a?d 
Rewa in Tons basin which was subject to scarcity 
and famine conditions codd be developed with the 
waters from the Narmada. 

2.4.3. Maharashtra advocated restriction of the 
FRL of the Navagam Dam to 210 with a canal with 
FSL 185/190 to be taken therefrom for irrigation 
in Gujarat. In effect, the views of Madhya Pra­
desh and Maharashtra supported the Jalsindhi agree­
ment referred to earlier. 

Official Level Discussions 

2.5 With a view to bringing about an amicable 
settlement, the Union Minister of Irrigation and 
Power held discussions with the Chief Ministers of 
Madhya Pradesh, Gujarat and Maharashtra at their 
respective State capitals in May and June, 1966. 
Thereafter, in July and August, 1966, prolonged 
official level discussions were held in Delhi to dis­
crss a number of technical issues arising out of lhe 
differences between the States over the scheme 'Jf 
development of the Narmada waters in the lower 
reach. During these discussions, agreement was 
rear.:hcJ on minor points such as quantL'm of utilis­
able flow at Navagam and its dependability and the 
load factor to be adopted for hydro-electric projects; 
but wide differences over sharing of the waters, the 
areas to be irrigated in each State, the level of the 
Navagam Dam and of the canal persisted as before. 

Meetin~-:s of Chief Ministers 

2.6 On 22nd August, 1966 a meeting of the Chief 
Ministers of the four States, namely, Gujarat, Rajas­
than, Maharashtra and Madhya Pradesh was con­
vened by the Union Minister for Irrigation and 
Power at New Delhi. At that meeting it was de­
cided that the Chief Ministers of Gujarat and 

Madhya Pradesh should meet as early as possible 
to resolve the dispute amicably. In pursuance 
thereof the Chief Ministers of Madhya Pradesh arid 
Gujarat held discussions at Pachmarhi on 23rd 
May, 1967 and in New Delhi on 22nd June, _196:. 
Thereafter, a meeting qf the Union Minister of Irn­
gation & Power and lhe Chief Ministers of Madhya 
Pradesh, Maharasjtra, Gujarat and Rajasthan took 
place at New Delhi on 18th December, 1967. This 
meeting also proved infruc!uous. 

Appointment oJ the Narmada Water Disputes Tri· 
bunal 

2.7 In spite therefore of the earnest efforts on the 
part of the Government of Jr:dia for about six years 
to persuade the contending States to settle the water 
dispute by negotiations, it was not found possible to, 
arrive at a mutually agreed settlement in regard lo 
the distribution, control and use of the Narmada 
waters and the height of the Navagam Dam. The 
differences on t!l.e other hand widened. In this 
state of facts the Government of Gujarat submitted 
a complaint to the Government of India vide its 
letter dated 6th July, 1968 for appointment of a 
Tribunal under the intcr.Siate Water Disputes Act, 
1956. Acting under Section 4 of that Act, the Gov­
ernment of India constituted this Tribunal for ad­
jrdication of the dispute about Narmada waters by 
Notification No. S.O. 4054 dated 6th October, 1969. 
On the same date, by reference No. 12/6/69-WD, 
the GoVernment of India made a reference of the 
water dispute to this Tribunal. On 16th October, 
1969, the Government of India made another refer­
ence of certain issues raised by Rajasthan under 
Section 5({) of the Inter-State Water Disputes Acl. 
1956 allegedly because theSe issues were relevant 1o 
and connected with the same water dispute. This 
reference is 10/1 /69-WD dated 16th October, .1969. 
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CHAPTER III 

NARMADA RIVER SYSTEM 
THE RIVER 

3.1.1 The Narmada, the largest west-flowing 
river of. the peninsula· rises near Amarkantak, in the 
Shahdol district of Madhya Pradesh, at an elevation 
of about 900 m at north latitude 22 o 40' and east 
longitude 81 o 45' in the Maikala range. ·The river 
bas a number of falls in its head reaches. At 8 km 
from its source, the river drops 21 to 24m at Kapil­
dhara falls 0.4 km further downstream, it drops by 
about 4.6 m at the Dudhara falls. Its first major 
tributary, the Burhner joints the Narmada from the 
left, at the 248th km of its rr.n. Flowing in a 
generally south-westerly direction in a Darrow and 
deep valley, the river takes pin-head turns at places. 
At the 286th km from the source, it turns north-

. wards and hardly a km further downstream it re­
ceives the Banjar, another major tributary from the 
left, and flows past Mandla town in a· number of 
channels called Sahasradhara. Close to Jabalpur, 
404 km from the source, the river drops nearly 15 m 
at the Dhaundhara falls, afler which it flows through 
a narrow channel carved through the famous marble 
rocks. 

3.1.2 Emerging from the marble rocks, 'theNar­
mada enters the upper fertile plains and at the 
464th Ian of its run, receives the Hiran, a major 
;right bank tributary. Continuing to flow in a wes­
terly direction through the upper plains, the river 
receives several tribt:.taries like the Sher, Shakkar, 
Dudhi, Tawa, Ganga! from the left and the Ten­
doni, Barna, Kolar from the right. 

3.1.3 Flowing further west, it enters t"he m:ddlc 
plains near Panghat· in East Nimar district. At 
Nandhar, 806 km from the source and at D!"larJi, 
47 km further downstream, the river drops over 
falls of 12 m at each place. At the 966th km from 
the source, nearly 6.4 km downstream of Mahesh~ 
war, the Narmada again drops by about 6.7 m at 
the Sahasradhara falls. During its journey througl1 
the middle plains, it receives the Chhota Tawa, the 
Kundi from the left and the Man from the right. 

Flowing further west, the river enters the lower 
hilly regions and flows through a gorge, receiving 
the Goi from the left and the Uri, the Hatni from 
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the right. The 113 km long gorge is formed by the 
converging of the Vindhyas from the nortp_ and the 
Satpuras from the south towards the river. 

3.1.4 Emerging from the gorge,' the river enters 
the lower plains and meanders in broad curves till 
it reaches Broach. The Karjan from the left and 
the Orsang from the right are the important tribut­
aries joining the river in this reach. Beyond Broach 
the valley widens into an estuary. Finally, the river 
enters the Gulf of Gambay. 

3.1.5 The total length of lhe river from the head 
to its outfall into the sea is 1,312 km. The first 1077 
-km are in Madhya Pradesh. In the next length of 35 
km, the river forms the boundary between the States 
of Madhya Pradesh and Maharashtra. Again, in the 
next length of 39 km, it forms the boundary between 
Maharashtra and Gujarat. The last length of 161 Ian 
lies in Gujarat. 

3.1.6 The river has 41 tributaries of which 22 are 
on the left bank and 19 on lhe right. The important 
tributaries of the Narmada are the Burhner, Banjar, 
Sher, Tawa, Chhota Tawa, Kundi, Hiran and 
Orsang which are briefly described in the following 
paragraphs. 

3. t.? The Burhner rises in the Maikala range, 
south~east of Gwara village in Mandla district of 
Madhya Pradesh at an elevation of about 900 m, at 
north latitude 22° 32' and east longitude 81 o 22' and 
flows in a generally westerly direction for a total 
length of 177 km to join the Narmada near Manot. 
The Burhner drains a to!al area of 4,1 18 sq. km. 

The Ban jar rises in the Satpura range in the Drug 
direct of Madhya Pradesh near Rampur village at 
an elevation of 600 mat north latitude 21" 42' and 
east longitr.::de 80° 50' and flows in a generally 
north-westerly direction for a total length of 184 
km to join the Narmada from the left near Mandla 
at 1he 287th km of its run. The Banjar drains a 
total area of 3,626 sq. Ian. 

The Sher rises .in the Satpcra range near Patan in 
the Seoni district of Madhya Pradesh at an elevation 
of 600 mat north latitude 22"' 31' and east longitude 
79o 25' and flows in a gen-erally north-westerly direc­
tion for a total length qf ]29 km to i.ts confluence 
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with the Narmada from the left near Brahmand. 
The Sher drains a total area of 2,901 sq km. 

The Shakkar also rises in the Satpura range in the 
Chhindwara district of Madhya Pradesh, east of 
Chhindi village, at an elevation of 600 m at north 
latitude 20° 23' and east longitude 78° 52' and flows 
in a generally north-westerly direction for a total 
length of 161 km to join the Narmada from the left, 
north-west of Paloha. The Shakkar drains a total 
area of 2,292 sq. km. 

The Dudhi rises in the Mahadeo hills of the Sat­
pura in the Chhindwara district of Madhya Pradesh 
west of Chhindi village at an elevation of 900 m at 
north latitude 22° 23' and east longitude 78° 45' and 
flows first in a north-westerly direction up to Sain­
kheda and then in a westerly direction for a total 
length of 129 km to join the Narmada from the left, 
north-west of Nibhora. The Dudhi drains a total 
area of 1,541 sq. km. 

The Tawa, the biggest left bank tributary, rises 
in the Mahadeo hills of the Satpura range in the 
Chhindwara district of Madhya Pradesh near Cher­
kathar.i village at an elevation of 900 m at north 
latitude 22° 13' and east longitude 78" 23' and flows 
in a generaliy north-westerly direction for a total 
length of I 72 km to join the Narmada from the left, 
north-east of Hoshangabad. The Denwa is its im­
portant tributary. The Tawa drains a total area of 
6,333 sq. Jan. 

The Ganjal rises in the Satpura range in the Betul 
district of Madhya Pradesh, north of Bhimpur vil­
lage at an elevation of 800 mat north latitude 22o 0' 
and east longitude 77° 30' and flows for a total 
length of 89 km in a north-westerly direction to join 
the Narmada from the left near Chhipaner village. 
The Ganjal drains a total area of 1 ,930 sq. km. 

The Chhota Tawa rises in the Satpura range in 
the West Nimar district of Madhya Pradesh ncar 
Kakora village at an elevation of 600 m at north 
latitude 21 o 30' and east longitude 75~ 50' and 
flows for a total length of 169 km in a northerly 
direction to join the Narmada from the left, north 
of ~rni village. The Chhota Tawa is next in size 
to the Tawa among the left bank tributaries and 
drains a total area of 5,051 sq. km. 

The Kundi rises in the Satpura range in West 
Nimar district of Madhya Pradesh, near Tinshemali 
village at an elevation of 600 m at north latitude 
21 o 25' and east longitude 75c 45' and flows for a 
total distance of 121 km in a northerly direction to 

join rhe Narmada from the left near Mandleshwar. 
The Kundi drains a total area of 3,820 sq. km. 

The Goi rises in the Satpura range in West Nimar 
district of Madhya Pradesh near village Dhavdi at 
an elevation of 600 m at north latitude 21 o 40' and 
east longitude 75o 23' and flows for a total length 
of 129 km in a north-westerly direction to join the 
Narmada from the ieft, west of Barwani village. It 
drains a total area of 1,891 sq. km. 

The Karjan rises in the Satpura range in Surat 
district of Gujarat, south of Nana village at an eleva­
tion of 300 m at north latitude 21 o 23' and east 
longitude 73o 35' and flows for a total length of 93 
km in a north-westerly direction to join the Nar­
mada from the left, east of Sinor village. It drains 
a total area of 1,498 sq. km. 

The Hiran rises in the Bhanrer range in the Jabal­
pur district of Madhya Pradesh near Kundam village 
at an elevation of 600 m at north-latitude 23 ° 12' 
and east longitude 80° 27' and flows in a generally 
south-westerly direction for a total length of 188 km 
to join the Narmada from the right near Sankal 
village. The Hiran, the biggest right bank tributary 
of the Narmada, drains a total area of 4,792 sq. km. 

The Tendoni rises in the VinO.hya range in the 
Raisen district of Madhya Pradesh; east of Sodarpur 
village at an elevation of 600 m at north latitude 
23° 22' and east longitude 78° 33" and flows for a 
total length of 118 km in a south-westerly direction 
to join the Narmada from the right, near Bhatgaon 
village. It drains a total area of 1,632 sq. km. 

The Barna rises in the Vindhya range in the Rai­
sen district of Madhya Prudesh, east of Barkhcra 
village, at an elevation of 450 m at north latitude 
22o 55' and cast longitude 77o 44' and flows for a 
total length of 105 km. in a south-easterly direction 
to join the Narmada from the right near Dimaria 
village. It drains a total area of 1,787 sq. km. 

The Kolar rises in the Vindhya range in the 
Sehore district of Madhya Pradesh, near Bilquis­
ganj village at an elevation of 450 m at north lati­
tude 23 o 7' and east longitu1e 77° 17' and flows for 
a total length of 101 km in a south-westerly direc­
tion to join the Narmada from the right, south of 
NasruJiahganj, The Kolar drains a total area of 
1,347 sq. km. 

The Man rises in the Virdhya range in the Dhar 
district of Madhya Pradesh near Dhar town at an 
elevation of 500 m "at nor':h latitude 2ZO 33' and 
east lon$itude 75o 18' and flows for a total length 
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of 89 km in a southerly direction to join the Nar­
mada from the right, north of Talwara Deb village. 
It drains a total area of 1,528 sq. km. 

The Uri rises in the Vindhya range in the Jhabua 
district of Madhya Pradesh, near Kalmore at :m 
elevation of 450 m at north latitude 22 o 36' and 
east longitude 75 o 18' and flows for a total length 
of 89 km in a southerly direction to join the Nar­
mada from the right near Nisarpur. ii drains a tolal 
area of 1,813 sq. km. 

The Hatni rises in the Vindhya range in the 
Jhabua district of Madhya Pradesh, east of Kanas 
at an elevation of 450 m, at north latitude 22° 32' 
and east longitude 74 o 40' and flows for a total 
length of 81 km in a southerly direction to join the 
Narmada from the .right, near Kakrana. It drains a 
total area of 1,943 sq. km. 

The Orsang rises in thC Vindhya range of the 
Jhabua district of Madhya Pradesh, near Bhabra 
village at an elevation of 300 m, at north latitude 
2r 30' and east longitude 74° 18' and flows for a 
total length of 101 km in a south-westerly direction 
to join the Narmada from the right, near Chandod. 
It drains a total area of 4,079 sq. km and is next 
size to the Hiran, amongst the right bank tributaries. 

3.1.8 Table 3.1 indicates the district-wise distri­
bution of the catchment area of the Narmada Basin 
in the three States viz. Madhya· Pradesh, Maha­
rashtra and Gujarat and Table 3.2 gives the list of 
major tributaries of the Nannada. their lengths, 
catchment areas, etc. 

TABLE 3.1 
District-wise Distribution Of Catchment area Of 

Narmada Basin 

Sl. Name ofState Name of . Catchment Remarks] 
No. District area in 

sq. miles 

I 2 3 4 5 

1. Madhya Pradesh Shahadol 252 
Mandla 4,370 
Dmg 276 
Balaghat 992 
Seoni 1,002 
Jabal pur 2,280 
Narsinghpur 1,923 
Sagar 268 
Damoh 172 
Chhindwara 1,420 
Hoshangabad 3,845 
Betul 1,490 TotalC,A, 
Raisen 1,873 inM.P,= 
Sehore 1,409 33,150 sq. 
East Nimar 2,780 miles. 
West Nimar 4,637 
Dewas 1,447 
Indore . 441 
Dhar 1,890 
Jhabua 383 

2 3 

2. Maharashtra . West Khand,:sh . 

3. Gujarat Barot.la 

Broach 
Surat 
Panchamahal 

TABLE 3.2 

4 5 

594 Total C.A 
in Maha 
rashtra= 
594 sq. milas 

2,270 Total C.A. 
in Gujarats 

2021 =4,401 sq. 
80 miles, 
30 

38,145 sq. miles, 

Lt"st of Major Tributaries of the Narmada 

Sl. Name of Tributary 
No, 

2 

Rirdrt Bank 

I. Hiran 
2. Tendoni 
3. Barna 
4. Kolar 
5. Mon 

6. Uri 
7. Hatni 

'· Orsang 

Left Bank 

I. Burhncr 
2, Banjar 
3. Shcr 
4. Sbakkar 
5. Dudhi 
6. Tawa 
6. Ganjal 
.s. Chhota-Tawa 
9, Kundi 

10, Goi 
II. Karjan 

Distance 
of con­
fluence 
with 
Narmada 
from 
source 
(in mile~) 

3 

288 
374 

376 .. 
646 
620 
643 
668 
740 

154 
178 
309 
339 
357 
420 
470 
515 
586 

"" 745 

Length Catch-
of men! area 
Tributary in sq. miles 
(in miles) 

4 5 

·ll7 1,850 
73 630 
65. 690 
63 520 
55 590 
46 700 
50 750 
63 1,575 

!10 1,590 
114 1,400 
80 1,120 

10' 885 
so 595 

!07 2,445 

55 745 
105 1,950 
75 1,475 
so 730 
58 575 

The Narmada Basin 

3.2.1 The Narmada Basin extends over an area 
of 98,796 sq km and lie:> hetween east longitudes 
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72° 32' to 81° 45' and north latitudes 21° 20' to 
23° 45'. Lying in the northen extremity of the 
Deccan plateau. the basin covers large areas in th~ 
States of Madhya Pradesh and Gujarat and. a com­
paratively smaller area in Maharashtra. The state­
wise distribution of the drainage area is as under: 

TABLE 3.3 

Drainage Ar~a-state-wise@ 

Name of State 

Madhya Prad~-sh. 

Mnhnroshtra 

Gujarat 

Total 

Drainage Area 

---------
85,859 sq. km, 

1,538 sq. krn. 

11,399 sq. km. 
-----·-,----

98, 796 sq. km. 

@Report ofth~ Irrigation Commission 1972 Vol. III, Part I, 
Page 323. 

The Narmada Basin is bounded on the north by 
the Vindhyas. on the cast the Maikala range, on 
the south by the Satpuras and on the west by th~ 
Arabian sCa. The basin has an elongated shape 
with a maximum length of 953 km from east to 
west and a maximum width of 234 km from north 
south. The basin has five well defined physiogra­
phic zones. They arc-(i) the upper hilly arcus 
covering the districts of Shahdol, Mandla, :burg. 
·Balaghat, and Seoni, (ii) the upper plains covering 
the districts of Jabalpur, Narsimhapur, Sagar, Da· 
mob, Chhindwara. Hoshangabad, Bctul, Raisen 
and Schore, (iii) the middle plains covering the dis­
tricts of East Nimnr, part of West Nimar, Dewas, 
Indore and Dhar, (iv) the lower hilly areas covering 
part of the West Nimar, Jhabua, DhuJia and parts 
of Baroda and (v) the lower covering mainly the 
districts of Broach and parts of Baroda. The hilly 
regions are weiJ forested. The upper, middle and 
lower plains arc broad and fertile areas well suited 
for cultivation. · 

CLIMATE 

3.2.2 The Tropic of Cancer crosses the Narmada 
basin in the upper plains area and a major part of 
the basin lies just below this line. The climate of 
the basin is humid and tropical, although at places 
extremes of heat and cold arc often encountered. 
In the year, four distinct seasons occur in the basin. 
They arc (i) cold weather, (ii) hot weather, (iii) 
south-west monsoon and (iv) post-monsoon. 

3.2.3 In the cold weather, the mean annual tem­
perature varies from 17.5°C to 20'"C and in the hot 
weather from 30° C to 32.5'"C. In the south-west 
monsoon, the temperature ranges from 275'"C to 
30'"C. ln the post-monsoon season, temperatures 
between 25'"C to 27.5'"C are experienced. The 
maximum and miniml:lll temperatures for a few re­
presentative towns in the Narmada basin arc given 
below. which clearly· indicate the extent of varia­
tions:-

TABLE 3. 4 

Maximum and M;nimum Temperature (2) 

Sl. Statiori 
No. 

Jan.-March April-June ,.....- ....... -~ ~ Mn~. Min. Max. M1n. 

---I. Mandla 
2. Jabalpur 
3. Ho~bangabad 
4, Kbandwa 

'· Puna5..'\ 

34·9 9·0 40·'2 19· 6 
36·2 10·1 42·1 21·0 
37·4 11·6 41·6 24· 5 
38·0 11·8 41· 5 24·3 
38· 8 11·9 42·9 24·2 

July-Sep. Oct.-Dec. 
~---------, ,-·--A.-_,. 
Max. Min. Mux. Min, 

29·1 21· 7 ~9·4 6· s· 
30·6 23· I 30·5 1·1 
30·5 23·0 30: I II· 0 
30· 5 22·6 31·3 I{'. t 
31· I 22·9 33· ,. 12·0• 

I. Mundlu 
2. Jnbalpur .. 
3. Hoshnngabad 
4. Khandwa 

'· Punn~ 

------:-::--:::----:--:---:-=c-c--:cc:-­
(1) RePort of the Irrigation Commission 1972 VoJ.JJI. Part 

J, page 330. 
•Figures for 1960. 
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RAINFALL 

3.3.1 According to the Indian Meteorological De* 
partment, there were ten rain-gauges in 1867 in the 
entire Narmada basin. The number rose to 2 t 
rain-iaugcs in the year 1891, the year from which 
published rainfall data are available. Thereafter, 
there has been a steady growth of the rain-guage 
net-work in the basin. In 1965, the number of 
reporting rain-gauges above Garudeshwar was 69. 

3.3.2 The normal annual rainfall for the basin 
works out to 1,178 mm. Nearly 90 per cent of this 
rainfali is received during the five monsoon months 
from June to October. About 60 per cent is receiv­
ed in .the two months of July and August. The 
monthly distribution of normal rainfall over the 
entire basin has been broadly calculated as below: 

TABLE 3. ;5, 

Monthly Distribution of Normal Rainfall 

June 
July 
Augu~t 

September 

Octobfr • 
Dry months 

Month 

-----
. 

. . 

Rainfall Pcrccr.t-
(mm) age of 

annual 
rainfall 

152· 4 12·97 
392:4 32· 84 
314· 8 26· 93 
199·7 16·77 
_40;6. 3·49 
78· 1 7·00 

--------

• • 0 ' 

3.3.3 The rainfall is heavy in the upper hilly and 

upper plains areas of the basin. It gradually de­

creases towards the lower plains and the lower hilly 

areas and again increases towards the coast and 

south-western portions of the basin. The monthly 

and annual normals of rainfall in the districts lying 

in the basin are shown in Table 3.6. 

3.3.4 In the upper hilly areas, the annual rain­

fall is, in general, more than 1400 mm (55 inches) 

but it goes up to 1650 mm (65 inches) in some parts. 

In the upper plains from near Jabalpur to near Pu­

nasa Dam site, the annual rainfall decreases from 

1400 mm (55 inches) to less than 1000 mm (40 in­

ches) with a high rainfall zone arouild Pachmarhi 

where the annual rainfall exceeds 1800 mm (70 in­

ches). In the lower plains the annual rainfall dec­

reases rapidly. from 1000 mm (40 inches) at the 

eastern .end to less than 650 mm (25 inches) around 

Barwani, and this area represents ihe most arid 

part of the Narmada basin. In the loWer hilly areas, 

the annual rainfall again increases to a little· Over 
750 mm (30 inches). 

. . 



Sl. State/District 
No. 

I 2 

TABI.E 3.6 

Monthly and Annual Normal Rainfall in the Narmada Basin 
---------------------------

Month-wise Normal Rainfall in rnm. 
~----...,------------' -"------------------------------....Annual nor· 

Jan. Feb. · Mar. Apr. May June JulY Aug. Sept. Oct. Nov. · 
in mrn. 

3 4 5 6 7 8 9 10 II 12 13 14 15 

------------------------------ -------- ------·-------·---·---. ----
Madhya Pradesh 

1. Shahdol 
2. Mandla 
3. Durg 
4. Balaghat 
5, Seoni 
6, Jabalpur 
7. Narsirnhapur 
8. Sagar 
9. Damoh 

10. Chhindwara , •. 
11. Hoshangabad 
12. Betul 
13. Raisen 
14. Sehore 
IS. East Nimar .. 
16. West Nirnar 
17. Dewas 
18. Indore 
19. Dhar .. 
20. Jhabua 

Maharashtra 

21. Dhulia 

Gu)arat 

22. Baroda 
23. Broach 

24. Gurat 
25. Panchamahab .. 

39•9 
27·8 
13··5 
17•8 
24·2 
26·4 
15•9 
23·9 
20.4 
20·2 
14'1 
17·7 
22"4 
14•1 
8•8 
2'5 
9•2 
5-6 
4·0 
4•5 

2-0 
3•2 

3·2 
2·9 

35' 7 
34•7 
27•5 
29•6 
32·5 

23•3 
17•3 
14·6 
13•8 
28•3 , .. 
17•1 
11•1 
5•1 
5•3 
!•7 
3•7 
2•2 
0·9 
1·9 

2•0 

2• 5 
1·6 

2·0 
2.0 

24•2 
24·5 
16•6 ' 
18·5 
24•4 
13•2 

12•1 
10-6 
11•8 
20•8 

7•2 

15·6 
8•5 
5•3 
4•0 
2-9 
3•2 

2• 5 

!•I 
!•5 

1·9 

0•8 
o·8 
0·9 
1•7 

18•8 
17•2 
18·3 
16•2 

18·9 
6·2 

6•_5 
5• 3 
5·8 

14·8 
2•5 
8·o 

3•3 
1;9 

1•5 
!•7 
2-4 
2'0 
1•4 
0• 7 

2•0 

3•2 
3•5 

2•5 
!•7 

Source : Memoirs ofthelndia Meteorological Department, Vol. XXXI, Part III. 

·• • 

15·1 
16•4 
16·4 
11•8 

16•7 
6·9 

10·9 
8 ·I 
8.5 

16•4 
9·9 

13•1 
7'9 
9'9 
9•3 
8•4 
12·4 
12·1 
9•8 
9•1 

8•5 

185· 3 
196·2 
200•5 
211·7 

195·0 
135•7 
148• 3 
130•8 
124•2 
187·1 
156'2 
154•7 

159·2 
150·8 
138·2 
133·1 
150·7 
149• 3 
127• 4 
116•3 

120·4 

4•8- 123·3 
4•2 137·6 

6•7 
8•2 

240·9 
123·2 

387·3 
492·7 
355• 5 
557·9 
429•2 
424'2 
421'2 
421· 5 
400'0 
418·7 
439'5 
336•4 

473·3 
462·1 
282·6 
265·3 
362·2 
3II·9 
255"5 
383' 3 

211•2 

389·6 
368'4 

634•1 
377'5 

393·6 217•5 
447·8 226·5 
333·3 206'9 

445·2 232·6 
350· 2 204•7 
380.0. 190• 8 
385.0 216·5 
371·0 189·5 
382.3 196'7 
326.3 200·6 
361•7 230·3 
258·7 175·5 
371.1 214•1 
331·9 208·1 
196·6 168•7 
183·8 170·5 
291· .s 

23:" 5 
204·0 
211"5 

233· 8 
209·5 

344"8 
266•7 

190·6 
191·9 
176.1 
162.3 

131· I 

170·1 
176·5 

229·6 
175·1 

54·5 
59•7 
63·7 
62•7 
58·6 
42·7 
40' 8 
29'8 
36.1 

60·9 
34'0 
50·5 

29•9 
30.4 
33·9 
37·1 
27·1 

36.3 
31•3 
25·5 

34·7 

28"2 
32'5 

42•4 
20· 3 

17•5 
18·4 
13· 5 
13• 3 
19·8 
15•7 
17·6 
21·0 
16· 3 
20.3 
21·3 
28.5 

21·6 
18·1 
23.0 

·19·4 
25·0 

20·8 
17·9 

9·5 

17• 3 

9· I 
10·6 

12· 3 
7•3 

,. 

7.4 
7·7 
4.4 
5·9 
10· 3 
9·0 
8•7 

8'9 
8·6 
.' •6 ,.. 
8·1 

8.0 

7·1 
8·! 

5·1 
5•1 

5·9 
3'7 
1·9 

5· 5 

1,396·8 
1,:6g· 6 
1,270 "1 
1,623·2 
1,384,5 
1,274 ·I 
1,300· 8 
1,235'0 
1,224·5 
1,324'0 t.g 
1,294· 5 

1,083·9 

1,330·4 
1.244·8 

880·0 
831.5 

1,083·2 
980·0 
833 -I 
828·0 

674•0 

968•8 
949·7 

1,521·2 
988•0 

-- ~. 
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Variability of Rainfall 

3.4.1 For the study of variability of rainfall, the 
cO-efficient of va.riation (CV) defined as Standard 
Deviation x 100 has been calculated for all the 
stations in the catchment. For the purpose of this 
paragraph, the basin has been divided into tlve 
zones. The zones are: 

Zone I : From sources to Bargi Dam site. 

1 
Zone 2: Between Bargi and Punasa Dam 

sites. 
Zone 3: Between Punasa and Barwaha Dam 

·sites. 
Zone 4 : Between Barwaha and Harinphai 

Dam sites. 
Zone 5: Between Harinphal and Navagam 

Dam sites upto the mouth of the river 
Narmada. 

3.4.2 Annual and seasonal 
stated in the following table3

: 

TABLE 3.7 

values of CV are 

Co-efficient of Variation of Rainfall (%)for such 
Stations of Narmada Basin which have Data far 
50 Years. · 

Jan- Mar- June- Oct- Annual 
Feb. May Sept. Dec. 

ZONE I 

Dindorl 
Baillar 
Mandla 
Narayanganj 
Laknadon 

ZONE II 

80 
85 

81 
R4 
75 

Sihora 96 
Jabalpur (Obsy) 101 
Narsimhapur 120 

Mohnani 115 

Gadarwara 111 
Pachmarhi (Ob<;y) 97 
Sohagpur ll6 
Betul • 108 

Shahour 20!! 

Chicholi 134 

Hosh mgabad (Obey) 105 

Seoni 89 
Harda 135 

ZONE JJi 

Harsud 
Khandwa (Ohsy) . 

!64 
142 

88 

" 92 
89 

R7 

101 
105 
55 

109 
108 
96 

115 
99 

105 
126 
99 

78 
135 

124 

98 

25 
20 

21 
29 

19 

23 

21 
22 
22 
17 

22 
22 
26 

23 

27 
24 
18 

28 

31 
31 

88 

84 

85 
90 

78 

86 
96 

60 
99 

IB 
91 

97 
91 

96 
106 
101 
78 

105 

117 

"' 

24 
20 
21 
29 

19 

21 
20 
19 

22 
18 

21 
2] 
26 
24 
27 
23 

19 
27 

30 
32 

TABLE 3.7-Contd. 
----

Jan- Mar- June Oct,- Annual 
Feb. M•y Sept. ""'· 

ZONE IV 

Man pur 275 131 26 106 25 
Dhar . 228 !63 29 108 30 

ZONE V 

Barwani 307 129 27 113 27 
Alirajpur 235 179 32 131 32 
Chhota Udepur 205 !68 30 lSI 30 
Jambugoda . 290 186 35 178 34 
Rajpipla 268 218 38 138 37 

Ankleshwar 296 276 32 163 31 

Broach 313 302 38 169 37 

Annual Rainfall 

3.4.3 Rainfall decreases from more than 150 em 
in the east to 75 em in the west. Rainfall over the 
eastern half of the basin is more than 100 em. The 
eastern most Zone I receives the heaviest rainfall 
with a normal of 155 em. A good portion Of the 
zone gets more than 150 em, a small area receiving 
170 to 175 em. The area of least rainfall is Zone 
IV and rainfall in this zone varies from 70 to 100 
em. Considering stations with normals based on 
data of 50 years, Barwani in Zone V, just on the 
western outer firinge of Zone IV, has the lowest 
normal of 64 em in the basin. The average for 
the different zones ranges from 86 to 155 em. The 
average for the entire basin is 123 em. 

Seasonal Rainfall 

3.4.4 A principal feature is that more than 90 
per cent of the total anm:al rainfall occurs during 
the south-west monsoon: June to September, July 
is the rainiest month with a third of the annal, close­
ly followed by 27 per cent in August. Together, 
July and August account for 60 per cent of t11e 
annual. June receive 13 per cent and September 
17 per cent. The eastern half and most of Zone 
V gets more than 100 em in the south-west monsoon 
season. Over the rest of the basin, the normal is 
gene~ally less than 75 em. 

The highest average rainfall in the south-west 
monsoon season is for Zone I with 135 em, the 
next being Zone II wi1h 121 em. The lowest is 
Zone IV with 77 em. Considering the individual 
months, rainfall in June increases from 10 em near 
Broach to 20 em. in tte extreme south-east. July ~ 
is the rainiest month and the values range from less 
than 20 em south of Harinphal Dam site area to 

( 8)l~~g)~he Bolletin on Rainfall anj Variability of Narmada i~sued by the India Meteorologi,,al Department (October 



over 60 em near Mandla in Zone I. The pattern 
in Aug~st is nearly similar but the amounts arc less 
ranging from 15 to 50 em. Rainfa11 diminishes 
considerably in September varying between l3 and 
30 em. 

October-December-Though the percentage is 
small, October to December rainfall is significant 
and contributes about 5 per cent of the annual 
total in the different parts of the basin. The 
a~ounts range between 3 and 10 em. 

January-February-It is interesting to observe 
that winter rainfall during January and February 
accounts fot 4 per cent of the annual in the eastern 
portion {Zo!le I) with an average of 6 em. Over 
most of the remainder of the basin it is negligible, 
being less than I em in the western half of the 
basin. 

March-May-Rainfall during this season is 
generally neglibile, except·in Zone I. which receives 
5 em. The basin average is only 2.7 em. 

Variability 
3.4.5 January-Febmary-CV is everywhere 

high ranging between 75 to 100% of longitude 77° 
E covering Zone J and adjoining areas of Zone TJ. 
CV is over 100 ?'o in the rest of the basin. 
Although some significant rain occurs in the eastern 
zones, the variability is high and rainfall very unde­
pendable. 

M(lfcii-May-Rainfall in this season is less and 
variability mostly over 100%. 

Jm1e-CV ranges from 60 to 100% extreme west 

CV is IOO?'o. 

July-CV is between 30 to 40% in the eastern 
zone {I) and varies upto 60% ncar Broach. 

August-The pattern is similar to July. 
Septembrr-CV is 60 to 80%. 
June to SetJtembrr (Scason}-.Except in Zone V. 

CV is everywhere !css than 307o. In the eastern 
portions of Zone I and adjoning areas. CV is 
between 20 to 25% only. Even in Zone V which 
is the extreme western portion of the basin. CV is 
between 30 to 40% only. Thus, for the season as 
a whole, the rainfall pattern is less variable as com­
pared to individual months. 

October-Decembcr-CV is 80 to 100% in Zone 
I and eastern part of Zone II, it is beyond 100 per 
cent in the rest of the area. 

Annual-Over most of the basin, CV varies 
between 20 to 30%. The eastern half is less van­
able, CV being 20 to 25% only. CV of the extreme 
western portion is 30 to 40%. 

Arid and Semi-Arid Regions 

3.5.1 Using Thornthwaite's method of classifi­
cation and utilising normals of not only meteorolo­
gical observatories under the national net work but 
also the considerable number of raingaugc stations 
maintained by States, the arid and semi-arid zones 
of India have been delineated (Thornthwaite, 
1948(')). On the basis of this classification.' the 
total areas of arid and semi-arid zones in the CIJUil· 

try work out to be 317,090 sq. km and 956,750 sq. 
km re..o;pectivcly excluding the cold desert of Jam­
mu and Kashmir State which contains 70300 sq. 
Km of arid and 13780 sq krn of semi-arid areas. 
The statewise areas of arid and semi-arid zones and 
their percentage coverage arc shown in Table 3.8 
below:-

TABLTI 3.8 

State-wise Area of Arid and Semi-Arid Zones of 
India 

State Area in sq. km Perccntajre of area Remarks 
under each State 

Arid Semi 
arid Arid Semi-

arid 

Jammu & Kashmir 70300 13780 Cold 
desert 

Rajasthan 196!50 121020 .61 13 
Gujarat 62180 90520 20 9 
Punjab 14510 31770 ' 3 
Haryana 12840 26R80 4 3 
Uttar Pradesh 64230 7 

Madhyn Prodesh . 59470 6 

Maharashtm 1290 18580 0·4 19 
M>"'re 8570 139360 " Andhro Pradesh 21550 138670 7 " Madras 95250 10 

Total cxcludinp 
Jnmmu & Kashmir 317090 956750 

3.5.2. The brought Research Unit of the IMD at 
Poona. has tried to evolve a drought index on the 
basis of rainfall departures. monthly rainfall deciles, 
water period etc. Employing Thornthwaite's water 
balance technique, and using potential evapotrans­
piration values computed for 300 stations from Pen· 
man formula. areas of arid and semi-arid climatic 
zones were again demarcated~. 

ISome A~pects of Water Management for crop production in Arid nnd Semi-arid Zone-: in India-A. Krishna of Central 
Arid Zone Research Institute (R/39). 

•Rno. K.N., C.J. George and K.S. Ramnsastry, 1972 Agro-Ciimatc Classification of India, Mctcorologicn1 Monograph, 
Agrimet No. 4 India Meteorolo&icnl Department, Poona. 

• 
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3.5.3. The- reievani parameters and the complete (West). Madhya Pradesh (East), ·aujarat :Region and 
classification of· the stations for Madhya Pradesh Saurashtra and Kutch are given below:-

Station 

1 

Ma'dh'ya PradeSh West 

Gwalior . 
Sheopur . 
Nowgong-. 
·auna 
Neemucli . 
Sagar 

Rl.itlim. 
Bhopal 
HOshangabad 
Indore 
Chhindwam· 
Seoni 
Betual 
Khandwa 

Madhya Pra"desh EiiSt 

Satna 

Umaria . 
Jabalpur • 
Ambik'ri.pur 
Pendra 
Mandla 
Cllampa 
Raigarh 
Raipur 
Kanker 
Jagdalpur. 

Gujarat Region 

R3.dhanpUr 
Ahmedabad 
Baroda . 
Baroda . 
(=<iromo) 
Broach 
Surat 

Saurashtra and KutCh 

Bhujj 

Jamnagar. 
Dwarka , 
Rajkot 
BhauDagtlr 
Veraval . 

28 Agri-$ 

PE 

2 

1503·1 
1499'5 
1428· 3 
1Sl2· 0 
1600·7 
1543·1 ~ 

1519·4 
1553·5 
1433·3 
1813·2 
1428'2 
1419·6 
1372·1 

,1728•5 

1452•7 
1343· 0 

1401' 3 
1471·9 
1408•4 
1301· 8 

1475·4 
1492·4 
1597.0 
1452·2 
1392·4 

1750·5 
1676•8 
1574·9 
1731•9 

1727" 8 
1606· 3 

1897•1 
1714·1 
1773.9 
2144'6 
1815'2 
1685·6 

TABLE 3.9 

Summer Precipi- Water Water 
concent- tation surplus deficiency 

ration 

3 4 

900'2 
926·3 

39·6 1043·9 
40"5 1219·8 
39· 8 895'4 
38· 3 
37·7 
39·3 
37•2 
41 ·0 
37•4 
36·4 
37•2 
39'3 

1393·9 
975•6 

1208·? 
1382·8 
1053·4 
1094·1 
1445·9 
1128·7 
960·7 

39·8 1137·1 
39·0 1351·9 
38•6 1447•5 
38'6 1404·8 
38·1 1461·7 
38•2 1420"6 

5 

147•3 
221·7 
297·7 
473•7 
205·2 
642•9 
331· 4 
479·8 
668.4 
277"5 
275· 6 
576.5 
380·6 
192·2 

312• 7 
595•9 
656· 5 

,699'2 
689•4 
622· 1 

6 

749·6 
794•0 
681· 7 
765'3 
910•0 
791 ·9 
874·7 

823.7 
718.3 

1036•8 
609:3 

549'7 
623"· 5 

959·4 

36'7 1429·1 748·5 

627·8 
586'3 
609·8 
765"6 
635•6 
502·7 
794•4 
802'4 
848•7 
682•6. 

589•1 

36·9 1621.-0 937·5 
37·8 1388·2 640·4 
36·6 1394· 8 . 625· 8 
34.7 1534•1 731'3 

38·1 
37"2 
37·6 
36·8 

35•8 
34•2 

37'0 
35·3 
31 ·o 
36·9 
J6• 1 
31·6 

574'·5 

823·1 
985·4 
935·0 

1001·9 

1203•5 

348.7 
490'3 
418·9 
673•8 
600'8 
702'4 

62·3 
161·0 
81·2 

235·9 

187•9 
495'7 

1237'8 
1014·1 
1233·1 
1032· 3 

913•1 

897'9 

O•O 1547'8 
o·o 1223' 2 
4•0 1358·4 
o·o 1470·1 
40·2 1253·8 

138·1 1120·7 

lb 

7 

9•8 

14'7 
20·8 
31.3 
12·8 
41·6 
21·8 
30·8 
46·6: 
IS· 3 
19;3 

40'6 
27·7 
ll·I 

21· s 
44-3 
46•8 
47·5 
48'9 
47·7 
50•7 
62·8 
40·1 
43·0 
52·5 

3· 5 
9"6 
4•1 

13·6 

10· 8 . 
30•8 

o.o 
O·O 
0'2 
O·O 
2•2 

8·t . 

1m 

8 

Ciimatic 
type 

10 

49·8 --40·0 DA •da' 
52"9 -38·1 DA •da' 
47·7 -26·8 CA •as' 
so· 6 -19· 2 c,A •sa,· 
56·8 --44·0 DA•da' 
51' 3 
S7·5 
53 ·o 
so.t 
S7·1 
42·6 
38•7 
45·4 
55·5 

-35·7 
-22•1 
-3·4 

--41· 8 
-23•3 

1· 8 
-17•7 
-44'3 

DA •sa' 
CtA 'sa' 

C,A 'St3-' 
DA 'da' 
C:tA •sa' 

C2A 'w2a' 
C2A.'sa~ 

DA •cta' 

43·2 -21·6 C1A •sa' 
43· 6 0· 7 C2A 'w2a' 
43'5 3·3 C2A'w1a' 
S2·Q --4·S C1A 'S2a' 
45·1 3·8 c~-·w~' 

38·6 9·1 C2A'w2a' 
53 ·8 -3·1 c,A 's2a' 
S3·7 9·0 C2A'W2a' 
53·1 -13·0 C1A's2a' 
47·0· -3·9 C,A·s~a' 

42·3 10·2 C2A 'w1a' 

70•7 
60·4 
63"5 
S9·6 

52' 8 
55·9 

81·5 
71'3 
76·5 
68•5· 
69·0 
66·4 

-67•1 EA 'da' 
-50•8 DA 'da' 
-59· 3 DA 'da' 
--45·9 DA 'da' 

-41 '9 DA 'da' 
-zs·O"C1A 'sa' 

-81 · 5 EA 'da' 
-71·J EA•da; 

-76·3 EA'da' 
-68·5 EA ~da' 
-66· 8 EA 'da' 
-58·2 DA 'da; ' 
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TABLE 3.!0 

Moisture Regions and their Limits in Thornthwaite 
Classification-(1955) 

·---

Climatic type Symbol Moisture Index' Range 

Per humid A 100 and above 

Humid. B, 80 to 100 

Humid B, 60 to 80 

Humid B, 40 to 60 

Humid •• 20 to 40 

Moist sub-humid . c, 0 to 20 

Dyr-sub-humid c, -33· 3 too 

Semi-arid D £-66· 7 to -33· 3 

Arid E -100 to --66· 7 

TABLE 3,11 

Seasonal Variation of Evective Moisture 

(a) Moist climates(A, B C 1) Symbol (Aridity Index) 

Little or no water deficiency. r 0-10 

Moderate summer water 
deficiency . 

Moderate winter water 
deficieny w 

Large summer water de-
ficiency s11 

Large winter water de· 
ficiency 

(d) Dr.v Cilmate( C DE) 

Little or no water-surplus 

Moderate summer water sur­
plus. 

Moderate winter water sur­
plus 

Large summer water sur­
plus 

Large winter water sutplus 

Scarcity Areas 

Wo 

d 

' 
w 

'• 
w, 

10-20 

10.-20 

2J anJ above 

20 and above 

Humidif.v In ex 

0-16·7 

16·7-33·3 

16.7-33'3 

33· 3 and above 

33• 3 and above 

3.6.1 The Irrigation Commission (1972)6 observw 
ed that arid regions are areas where rainfall meets 

one-third or less of ev3.po-tranS{liration t1e~ds :hid 
semi-arid regions are areas where rainfall meets 
one-third to two-thirds of evapo-transpiration 
needs. 

3.6.2 The Irrigation Commission (1901)1 said 
that a rainfall deficiency of 25 per cent would be 
likely to cause some injury and deficiency of 40 .,, 
Per cent would generally cause severe injury, and 
that the former cannot be called a dry year and the 
latter a year of severe drought. +-.:. 

3.6.3 The Irrigation Commission-(1972)R observ~ 
ed-

"We had alsci requested the Indian Meteorolo­
gical Department to assist us in laying down 
criteria for the identification of drought areas. 
The Department has defined drought as a 
situation ocCurring in any area when the an­
nual rainfall is less than 75% of the normal. 
It has defined 'moderate drought' as obtain­
ing where the rainfall deficit is between 25 to 
50 per cent and 'severe drought' where the 
deficiency is above 50 per cent. Areas where 
drought has occurred, as defined above, in 20 
per cent of the years examined, are consider­
ed 'drought areas', and where it has occurred 
in more than 40 per cent of years. as 'Chronic 
drought areas'. 

3.6.4 Accepting the definition of drought given 
by the India Meteorological Department, the Irri­
gation Commission 0972) concluded that the 
drought areas were areas having 20% ProbabilitY. of 
rainfall departures of more than (-) 25% from the 
normal and chronically drought affected areas were 
areas having 40% probability of ranifall departure 
of more than (-) 25% from the normal. On this 
basis, the Irrigation Commission (1972)8 identified 
the following taluks as drought-affected areas in 
Gujarat:-

(i) Banaskantha District. 
(1) Santhalpur 
(2) Radhanpur 

(3) Wao 

(4) Tharad 

(5) Dhanera 

~Report of the Indian h:tigation Commission 1972 (V~l. 1). ppl63-165 and Fig. 8. 2, Map prepared by the Central 
Arid Zone Research Institute, Jodhpur. 

'ReJXIrt of the Indian Irrisation Commission 1901-1903 part I, p. 4, 
!!Report of the Indian Irrigation Commission 1972, p. 160 para 8·14. 

•Appendix 8·1 Volume I of Jrri~,>ation Commission Report (1972), These areas comprise about 36% of the area or 
Gujarat and 27% of its population (1961 Census). 

1 
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(ii) Mehsana District. 
(6) Harij Mahal 
(7) Sami 
(8) Chanasma 
(9) Patan 

(10) Kadi 
(11) Kalol 

(iii) Ahmedabad District 
(12) Virangam 
(13) Dhandhuka 
(14) Dholka 
(IS) Sanand 

(iv) Kiira District· 
(16) Cambay 
(17) Matar 
(18) Mebmedabad 

(v) Broach District 
(19) Jambusar 
(20) Waghra 
(21) Hansot 

(vi) Kutch District 
(2J) Anjar ' 
(23) Nakhtrana 
(24) Abdasa 
(2>) Lakhpat 
(26) Rahpur · 
(27) Khavda 
(28) Khadir 
(29) Mundra 
(30) Bhachau 
(31) Mandvi 
(32) Bhuj 

(vii) Surendranagar District 
(33) Dasada 
(34) Wadhvan 
(35) Muli 
(36) Dbrangadhra 
(37) Halvad 
(38) Limbdi 
(39) Lakhtar 
(40) Sayla 

(viii) Jamnagar District 
(41) Okhamandal 
(42) Ka!yanpur 
(43) Jodia 
(44) Kalavad 

(ix) Ra jkOt District 
(45) Malia 
(46) Morvi 
(47) Wankaner 

35 
(x) Bhavnagar District 

(48) Bhavnagar 
(49) Gadhada 
(50) Vallabhipur 
(51) Botad 
(52) Gariadhar 
(53) Kundla 

(xi) Amreli District 
(54) Amreli 
(55) Kbamba 
(56) Jafrabad 
(57) Rajula 
(58) Babra 
(59) Lilia 
(60) Lathi 

\ 

3.6.5 The Irrigation Commission (1972) also 
made the following statement about the drought 
affected areas of Gujarat:-

"4.23 Gujarat has suffered famine and scarci­
ty in 23 of the 71 year of the present century. 
The countrywide drought of 1965-66 and 
1966-67 affected five to six thousand villages 
in the State and conditions in 1,500-2.500 
villages were particularly bad. In the 1968-69 
drought, 8.8 million people in 10,000 villages 
were affected; . in 6,000 villages the situation 
was acute". 

"The extreme unreliability of the rainfall, 
particularly in north Gujarat, Saurashtra and 
Kutch is the main cause of drought." 

"A fact finding committee set up in 1958 by the 
erstwhile Government of Bombay had identi­
fied parts of Banaskantha, Panchinahal, Meh­
&tna, Kutch, Kaira, Jamnagar, Bhavnagar, 
Amreli, Surendranagar, Broach and Ahmeda­
bad district as chronically drought affected. 
In reply to our questionnaire, the State Gov­
ernment has included some more areas in 
Kutch under the drought affected category. 
In a11, about 40% of the land area is con­
sidered to be susceptible to drought.., 

"The most serious problem in the drought­
affected areas of Gujarat is the lack of drink­
ing water. Most of the vil1ages in the scarcity 
areas have no permanent source of drinking 
water. In the course of our tour, we came 
across a number of vi11ages, particularly in 
Kutch, where the only sources of drinking 
water for the people and cattle are surface 
tanks and shallow dug-wells. This water is 
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highly unhygienic. The problem of providiog 
potable drinking water is, therefore, of the 
highest importance." 

3.6.6 So far as Madhya Pradesh is concerned, 
the Irrigation Commission identified the fo~lowing 
tehsils as drought affected :-

(i) Jhabua District 

(]) Jh•bua 

(2) Thandla 

(3) Patlawad 

(4) Jobat 

(5) Alirajpur 

(ii) Dhar District 

(6) Dhar 

(7) Radnawar 

(8) Sardarpur 

(9) Kukshi 

(10) Murmwar 
(II) Tappa· (Dharampuri) 

(iii) Dewas District 

(12) )lagli 

(]3) 0Khategaon 

(iv) Ujjain District 

(] 4) Khachrod 

(15) Ujjain 

(16) Tarna 

(v) Khargaon Dist~ict 

OJ) Rajpur 

(18) Harwani 

(v,i) ,Khandwa District 

(19) Khandwa 

(20) Harsood 

(vii) patia District 

,(21) rDatia 

(viii) Shajapur District 

(22) Shajapur 

(ix) .Betul District . 
(23) Betul 

-(24) Bhainsadehi 

3.6.7 The state-wise position of taluk/tehsil area 
an_d populati,on subject to drought is indicated bY: the 

o_I961 CensuS *(anna-IJ16th of a rupee) 

Irrigation Commission in the following table:­

TA·BLE 3.12 

Area am! Population affected by Drought 

State Number Number Geogra- Popula-
of dis- of teh- phi cal tion 
tricts sils MOO (OOO per-

talukas (000 bee- sons)' 0 

tares) 

Gujarat II 60 7,070 5,480 

Madhya Pral:lcsh . 9 24 4,090 3,070 

3.6.8 Madhya Pradest> has~ however, adopted the 
view ot the Maharashtra Fact Finding Committee 
1960 (MR-34, Volume I, page. 9) and considered the 
foHowing factors for determining the areas affected 
by scarcity:-

(a) RainfalL 

(b) Annavari and Land Revenue Suspension 
data. 

(c) Declaration of scarcity in the past. 

On this basis the extent of scarcity areas worked 
out by Madhya Pradesh is shown below: 

TABLE 3.13 

Extent of Scarcity Areas 

St~te As per criteria 
followed by the 
Fact Finding 
Committee 1960 

1 (Lakh acres) 

Madhya Pradesh . 460• 32 
(MP/574 p. 20) 

Gujarat 161 ( MR{34 · 
vol I p. 77 to 81) 

As per criteria 
recommended by 

tbc Irrigation 
Commission 1972 
(Page 166,Vol. J) 

Lakh .acres 

101·02 

174 

In our opinion, this method of estimating of scarcity 
areas cannot be accepted as reliable. We agree with 
the criticism of the Irrigation Commission at page 
161, Volume I of its Report as below:...,._ 

·"8.18 Annawari is.the system of.estimating the 
condition of crops by visual assessment. It is 
assessed in terms of annas in the rupee.* In 
the south, a twelve anna crop is considered to 
be a normal crop. Where the .crop is four annas 
or less the recovery of land revenue is suspend. 
ed in full. Where it is between four annas and 
six annas, one-half of the Iafld ·revenue is re· 
initted. The frequency of the suspensions of 

'f,, 

' 
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land revenue over a period· of time can pro­
vide an indication of the frequency of drought. 

8.19 The Krishna-Godavari Commission had 
examined 'Annawari' as a criterion for deter­
mining areas susceptible to "-rought. It found, 
however, that the rules and regulations relating 
to the suspension or remission of land revenue 

. differed from State to State, and even from 
district to district in the same State. In some 
cases, the commission found that the revenue 
suspended or remitted in a year exceeded the 
total amount of the dry assessment. Also, ·in 
the jagir areas, no data .was made available. 
That Commission also found that land revenue 
had been suspended or remitted in circum­
stances which were not governed by the general 
rules, and that the amount suspended or re· 
mitted had risen steadily over the years, which 
could not be attributed to adverse weather 
conditions alone. For example, during the de· 
cade 1941-1950, the amount suspended or 
remitted was three times the amount remitted 
in the decade 1931-1940. In subsequent 
years, the amount remitted was five times 
more than during the decade 1931-1940." 

3.6.9 The Maharashtra Government in its preli­
minary memorandum to the Irrigation CommisSion 
had observed that the subjective element in the 
assessment of annawari by village officers was so 
large as to vitiate any identification of drought 
based upon annawari. 

3.6.10 In 1973 the Second Maharashtra Fact 
Finding Committee also found that the annawari 
method of estimating scarcity areas should be re­
jected as arbitrary and unreliable (see para 4.4.4, 
page 35 of its Report-MR/114 Vol I). 

3.6.11 In our opini·on the view taken by the Irri­
gation Commission is correct and the definition of 
drought given by the India Meteorological Depart­
ment should be accep~ed for the purposes of the 
present case. 

Some Features of Narmada Basin 

3.7.1 Soils-No systematic soil survey of the 
entire Narmada basin has been carried out so far. 
Reconnaissance soil surveys have been made by the 
Central Water and Power Commission in connec­
tion with the investigation of the Bargi, Punasa, 
Barna and Tawa projects. These surveys and the 
general data regarding the soils of India indicate that 

the Narmada Basin consists mainly of black soils. 
The coastal plains in Gujarat are composed of allu· 
vial clays with a·Iayer of black soils on the surface. 

" 

The principal soil types found in the various dis~ 
tricts lying in the Narmada basin are shown 
bclowt 1

: 

TABLE 3.14 

Soils in: the Narmada Basin District-wise 

Sl. 
No. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

--··---

Nome of the Stale/ 
District 

Type of Soils 

------------
2 3 

·--···---

Madhya Pradesh 

Sh.~hdol Red. yellow, 1nixed red and 
black and medium black. 

Mandla Red, yellow, shallow black 
and skeletal. 

Thng Red loamy, red and yellow. 

Balaghat Red loamy, red, 
shallow black. 

yellow ond 

Sheoni Shallow black and skeletal. 

Jabalpur Medium '"d 
skeletal. 

deep black ,nd 

Narasimhapur Deep black and skeletal. 

Sagar Medium black. 

Damoll Medium and deep black •nd 
mixed red ond black. 

Chhindwara Shallow black and skeletal. 

Hoshangabad Medium ond drep black •nd 
skeletol. 

Betul Shall ow ond medium black 
and skeJetal. 

Raisen Medium and deep black. 

Sehore Medium black. 

East Nimar( Khandwa) Medium black. 

West Nimar( Khargone) Medium black. 

DPwas Medium black. 

Indore Medium black. 

Dbar Medium black. 

Jhabua Medium black. 

Mafwrashtra 

21 Dlmlia Medium and dccp.black 

11Souls of India by S. P. Raychaudburi, R.R. Aggarwal,fN. R. Datta Biswas, S.P. Gupta and P. K. Thomas •. 
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Gujarot 

22 Baroda Medium ,. dttp black nnd 
grey brown. 

23 Broach Medium and deep 
coastal nllu\ium. 

black ,. 
24 Surut Medium ond dttp 

co:~stal olluvium. 
block ,. 

" Pnnchmah:~l~ Medium black and FTcy brown 

Land use and Agricultural Practices 

3.7.2 State-wise land use details* in the basin for 
the year 1967-68 are shown bclow:-

TAnLE 3.15 

Land use details in tl1e Narmada Basin 

(Thousand hactares) 

Sl. 
No. 

Item N:~me of State 
,-- _... Total 
Madhya Mahn- Gujarnt 
Prndesh r.~shtrn 

2 3 

Gross area 8, 586 

2 Reporting Are:~ 8,584 

3 Area under fore!lb 2,937 

4 Area not available 
for cullivntion 663 

5 Culturablc area 4,984 

6 Uneultivnted cullur-
ablc Ore:! r 1,303 

7 Net area sown 

8 Aren sown more !bon 
on« 

9 Total cropped area 

10 Net nrc.1 irrigated 

II Gros~ are:1 irrigated 

12 Percentage of net oren 
sown to culturnble area 

13 P.::rcentagc of net:~rca 

3,681 

241 

3,~22 

130· 3 

132·4 

4 ' 6 

154 1,140 9,880 

154 Jl,129 9,867 

69 161 - 3,167 

s 131 799 

80 837 5,901 

80 

7 

87 

,. 2 ,.. 

99 ~ 1,402 

738 4,499 

IS 263 

753 4,762 

66·8 202·3 

73· 2 213· s 

88· 2 76·1 

irrigated toculturnble 
nrc:~ 2· 6 6· 5 8·0 

14 Percentage of net area 
irrigated to not 
sown nrc.1 . 4·' 9·9 

The culturable area in the basin is about 3.02% 
of the total culturable area of India. The total crop­
ped area in the basin forms 2.92% of the total crop­
ped area in the country. The area under irrigated 
crops is about 4.47% of the cropped area in I be 
basin. The general pattern, State-wise is as under: 

Madhya Pradesh 

3.7.3 Of the gross irrigated area of nearly 132,400 
hectares, 31.4% is under rice. 36.5% under wheat, 
5.2% under sugarcane, 4.4% under gram, 0.8 per 
cent under cotton and the rest under other crops. 
The other irrigated crops are jowar, bajra, maize. 
barley. pulses, fruits, vegetables, linseed, rape, mus­
tard, tobacco and fodder crops. Food and non-.food 
crops cover about 98.3% and 1.7% o[ the irrigated 
cropped area respectively. 

Maharashtra 

3.7.4 Of the gross irrigated area of 7,900 hectares, 
51.9% is under wheat, 6.3%1 under rice, 2.5 per t.-cnt 
under sugarcane, 5.1% under cotton, 1.3% under 
grain and the rest under other crops. The other irri­
gated crops are jowar, bajra, maize, pulses, condi­
ments; spices, groundnut. scsamum. tobacco and 
fodder crops. Food and non-food crops cover about 
88.6% and 11.4% of the irrigated cropped area res­
pectively. 

Gujarat 

3.7.5 Of the gross irrigated area of 73,200 hec­
tares, 49.8% is under cotton, 11.3% under rice, f0.7 
per cent under wheal, 0.4% under sugarcane and .. 
the rest under other crops. The other irrigated crops 
are jowar. bajra. maize. barley. condiments, spices, 
rape, mustard, fruits, vegetables, tobacco and fod­
der crops. Food and non-food crops cover aboutu 
37.8% and 62.2% of the irrigated area respective.. 
ly. 

3.7.6 Sumniing up. of the total irrigated area in 
the basin, nearly 23.6% is under rice, 28.1% under 
wheat. 17.7% under cotton, 3.5% under sugarcane, 
2.8 per cent under gram and the rest under other 
miscellaneous crops. Food and non-food crops 
cover about 77.2% and 22.8% of the irrigated area 
respectively. 

From the agricultural point of view, the seasons 
arc {i) the kharif or monsoon (]5th June to 14th 
October), (ii) the rabi or cold weather 05th October 
to 14th February) and (iii) the hot weather or sum­
mer season (15th February to 14th June). Wherever 
irrigation facilities exist, perennial and eight-

•source: Irrigation Commission Report (1972) Vol. Ill, Part I, Page 234. 
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ii:ionthiy crOps are cultivated. Cultivation is by a 
system of rotation of crops and the major crop 
seasons are the kbarif and the rabi. 

REGIONAL ECONOMY 

Population 

3.7.7 On the basis of the 1971 Census and the 
percentage of the area of each district lying within 
the basin to the district as a whole, the total popula. 
tion in the basin is about m.60 million. The State­
wise distribution is as under : 

TABLE 3.16 

Population in the Narmada Basi'n* 

State 

Madhya Pradesh . 

Maharashtra 

Gujarat 

TOTAl> 

-·--·----
Population 
(Million<;) 

Jabalpur is the onlx City in the basin with a popula­
tion of more than one lakh. The average density of 
population in the basin is 107 persons per sq. km. 
against the figure of 182 for India as a whole. The 
density varies from region to region. 

1 
The most den· 

sely populated district of Baroda has 254 persons 
per sq km while the districts of Raissen and Mandla 
have 66 persons per sq km. Of the total population 
in the basin, nearly 81% live in the rural areas while 
the balance 19% live in urban areas. The working 
force constitutes nearly 36% of the total population. 
42.9% of the working force are cultivators and 
26.6% agriculturists. The remaining 30.5% of the 
working force is employed in manufacturing and 
other tertiary activities. 

Forests and Agriculture 

3.7.8 In the basin •. forests occupy 32.1% of the 
total area and the culturable area 59.8%. Out of 
the total culturable area of 5.90 million hectares, 
nearly 4.76 million hectares are annually cultivated. 
4:5% of the cultivated area is irrigated annually. 
Wheat is the most important irrigated crop in the 
basin covering nearly 28.1% of the total irrigated 
area. 

*S<>urc<?: Irrigation Connnb~ion Report Vol. ur, Partl,Page 337 • 
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CHAPTER IV 

HYDROLOGY 

DISCHARGE OBSERVATIONS AND RUN-OFF 
4.1.1 Narmada is the fifth largest river in India. 

Yet systematic gauge and discharge observations 
Wete started on it only in the year 1947, when the 
then Central Waterways, Irrigation and Navigation 
Commission (CWINC) took up investigations for 
formulating flood control measures and for an 
assessment of available water resources that could 
be used for development of irrigation, hydro.power, 
etc. Prior to that, only a few high flood levels appear 
to have been observed in connection with a bridge 
project and for flood protection works at Broach 
dUring the year 1907 and 1919. 

4.1.2 The CWINC later on designated as lhe 
Central Water and Power Commission (CWPC) 

. opened 11 discharge observation stations on the 
Nannada during the years 1948-1951. These are 
listed in Table 4.1. 

4.1.3 These stations were confined to important 
sites on the main river and its tributaries. The work 
of gauge and discharge observations was handed 
over to the State Governments in 1953. The State 
Governments continued observations at Jarntara, 
Tawa, Mortakka and Gardeshwar sites, but dis­
continued them at other places. 

4.1.4 Subsequently, the State Governments of 
Madhya .Pradesh and the then Bombay State set up 
a number of other gauge and discharge sites in 
order to prepare some schemes for increased food 
production. A list of Gauge and Discharge sites set 
up by the State Governments in the Narmad~ basiu 
is given at Table 4.2. 

So far as the main stream of the Narmada river 
is concerned, there are only three main important 
discharge sites, namely Jamtara (for Bargi), Mor· 

- takka (for Narmada Sagar) and Gardeshwar (for 
Sardar Sarovar). 

4._1.5 Jamtara, 12 Miles {19 km) below Bargi Dam 
Si~e----Catchment Area 6,400 Sq. Miles (16.576 

.Sq km) ... 

... c;>bserVation are reported to be carried out daily 
with curent meter. During rainy season, observa­
tions are made from a bridge on the South Eastern 

--::--:-,----~--- ·-· 
*Madhya Pradesh Master Pian, Vol. I, Page 77. 

28 Agri.-6 

railway line from Balaghat to Jabalpur and during 
dry weather, the site is shifted 1,000 ft downstream 
where the water flows through a narrow channel. 
Observations from 1948 are available. 

4.1.6 Mortakka, 37 Miles (59 km) below Narmada 
Sagar Dam Site-Catchment Area 25,942 Sq 
miles (67,190 Sq km). 

Daily observations are reported to be made with 
floats at a section 3000 ft downstream of a railway 
bridge on the Western Railway (meter gauge) from 
Khandwa to Indore. Observations from 1948 are 
available. 

Gardeshwar, 11 km (7 miles below Sardar Saro­
var Dam Site-Catchment Area 34,496 Sq miles 
189,345 Sq km) 
4.1.7 From 1948 to 1961 daily obs.ervations were 

mai!e by float method with the help of a boat ply­
ing across the river. ln April, 1961 a high level 
bridge was completed across the river for the 
Eastern State Highway and discharge observations 
are reported to be made with current meter from 
that date. Observations made with float have been 
co-related, subsequently, with the observations 
made with current meter. 

4.1 .8 As was to be expected the observed annual 
discharge showed considerable variation between 
year to year at the same site of observation. Based 
on observations made at Jamtara, Mortakka and 
Gardeshwar available annual flows at different 
percentage of dependability ~re given below for the 
years 1948 to 1970. 

Site 

Jamta~6~ ll.fJ.I ft 

Mortakka .!) f."i'f ~ 
Gardesbwar 3£t i.r 'l·h 

ln MAF* 
r ~ 
(In Milliard Cubic Meters) 

Percentage Dependability 
r 
SO% 

6· 80 
(8· 39) 
24·~0 

(30· 22) 
28·70 

(35· 40) 

75% 90% 

-
5·15 3· 58 

(6· 35) (4· 41) 
20· 30 13· 30 

(25· 04) (16· 41) 

22·60 15· 20 
(27·88) (18·75) 

f3So 4.frto 
2So.tf0 /£,4/b 

1'(;750 
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The figures are based on the water years 1948-
49 to 1969-70. 

4.1.9 At the time when the Khosla Committee 
was engaged in the preparation of a Master Plan 
of Development of the Narmada river, the dis­
charge observations were available only for a 
period of 15 years from I 948 to 1962. This being 
too short a period to assess the dependable flow in 
the river, the Khosla Committee decided to hind­
cast the run-off figures based on the available rain­
fall data from the earlier years. For this purpose, a 
rainfall run-off relationship was established for 
the different zones of the basin based on available 
rainfall and flow data for the years ·1948 to 1962. 
The Khosla Committee felt that the rainfall data 
available for periods earlier than 1915 was for 
stations few and far between and as such would 
not correctly represent the rainfall over the catch­
ment. Hence the hindcasting of run-off from the es­
tablished rainfall run-off relationship was limited to 
the period from 1915 to 1948. For the period 1948 
to 1962, the observed run-off figures were recast 
from the rainfaii data, on the basis of the rainfall 
run-off relationship established as above. The result 
of such study by the Khosla Committee showed the 
figures of annual flows for different dependabilities 
at the three important sites in the river as below:-

In MAF* 

In Miiiiard Cubic Metres 

Site Percentage Dependability 
~-

/ 
50% 75% 90% 

4.ara 

·---
8·72 6· 68 4· 84 

(10· 76) (8· ~4) (5. 97) 

Barwah;\ 31· 17 25·14 19·72 

(Mortakka) (38. 45) (31·01) (24· 32) 

Navagam. 35· 94 28·92 22·59 

(Gardeshwar) (~ (35. 56) (27· 56) -
Madhya Pradesh in its submission to Khosla 

Committee stated that the observed flows being 
more direct and reliable should be adopted for 
calculating the dependable yield and that if hind­
casting through rainfall run-off relationship was 
to be done, it should be extended to the period upto 
the year 1891 in order that certain series of drought 
ye~s are also taken into account. Gujarat contend-

*Kl:hoda Co:nmlttee Report Page 48, para 5· 2B. 

ed that instead of developing separate formula for 
different zones, it was advisable to adopt a single 
formula based on rainfall-runoff relationship for 
the entire catchment above Gardeshwar. Gujarat 
also observed that a reduction co-efficient of 0.885 
should be adopted instead of the reduction co-effi­
cient of o.ss· (adopted by the Committee) for con~ 
verting surface velocity to mean velocity. The 
contentions of Madhya Pradesh and Gujarat were 
not accepted by the Khosla Committee. 

4.1.10 In June 1966 the Ministry of Irrigation 
and Power suggested that a joint discussion at offi~ 
cial level between the States of Gujarat, Madhya 
Pradesh, Maharashtra and Rajasthan should be 
held with the Chairman of CWPC to consider the 
technical aspects of Narmada water resourceil 
dependable flow of the river at Navagad may be 
various data available, it was agreed between the 
party States that "for present planning, the 75% 
dependable flow of the river at Navagad may oe 
taken as 27 MAP" and that "the net utilised flow 
to be adopted for present planning may be taken 
as 28 MAF." 

"Taking the 75% dependable flow as 27 MAF 
and allowing for : 

(i) evaporation losses for major and medium 
reservoirs and minor tanks, say, -4MAF 

+2MAF (ii) regeneration or return flow, say, 
(iii) effect of carry over storage of 5 MAP, 

"' +3MAF 

It was agreed that the net utilised flow to be 
adopted for present planning may be taken as 28 
MAF." -Regarding planning for. power projects it was 
agreed as follows:-

"Utilisable supply for power would have to be 
determined on a much higher dependability 
than that for irrigation. It was agreed that the 
installed capacity at any site was generally to 
be determined on the basis of: 

(i) 90% dependable flow, as on full develop­
ment 

(ii) a load factor of 30% as on full develop­
ment 

(iii) for utilisation in the early stages, when 
irrigation is not fully developed, if econo­
mic studies justify there should be no ob­
jection to having: 

(a) power generation at other sites, or 

•Note :-Aggregate of all a 11'-lal withdrawals frOm the mail! rivers and its triJ,utaries, 
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. (b) larger installation than those indicated 
by (i) and (ii) above." 

4.1.11 The different provisions made in the 
agreed figures are explained below: 

(i) For the purpose of utilising the water · a 
large number of dams would be con·struct~ 
ed and from the water surface of the 
reservoirs so created evaporation will 
take place resulting in loss of available 
water. The evaporation losses have been 
assumed to be 4 MAF (4.93 milliard 
cubic metres). 

(ii) In the upstream projects, there will be 
substantial withdrawal of water for irri­
gation. All this will not be fully con~ 
sumed and a part of this supply will re­
turn to the river through underground 
sources and drainage channels and is 
considered as return flow which will make 
more water available for downstream pro~ 
jects. This will to a large extent depend 
on the nature of irrigation, soil charac~ 
teristics etc. and cannot be accurately de~ 
tennined and this return flow has been 
assumed as 2 MAF (2.47 milliard cubic 
metres). 

(iii) Some carry over is expected to be provided 
in the different reservoirs which was as­
sumed as 5 MAF (6.17 milliard· cubic 
metres). . This was assumed to increase 
the available supply by 3 MAF (3. 7 mil· 
liard cubic metres). 

4.1.12 Before this Tribunal Gujarat accepted the 
assessment of the Khosla Committee regarding yield 
series at Sardar Sarovar Dam site for different de .. 
pendabiJ!~es and has indicated the same as under : 

Percentage of 
dependability 

,SO% 
"15% 
90%~ 

Yield in In Milliard 
MAF Cubic Metres 

43·25 
35·56 
27·76 

Gu}arat further mentioned that the utilizable 
ql.!antum at Navagam would depend on the storages 
planned at appropriate locations. 

A 1.13 · Madhya Pradesh has computed the dis~ 

charge from rainfall run-off relationship for the 
pe:tiOd ·from 1891 to 1948 and from actual run-off 

observations from 1948 to 1962. 
Madhya Pradesh has worked out 
flows as under :-

On this basis 
the dependable 

Site 

Jam tara 

Mortakka 

Gardcshwar . 

In MAF (*) 
;-:-:-:,..,.---: 

(ln Milliard Cubic Metres) 

--··-·---
Percentage dependability 

75% 

6· 36 
(7· 82) 

23· 61 
(29· 04) 

27·14 
(33· 38) 

--··---·-----~-=-=--

NoTE : The yields at SO% and 90% dependabilities have not 
been given by Madhya Pradesh. 

Madhya Pradesh has also pointed out by refer. 
ences to the observed discharges that the dependable 
accretion to the flow below Mortakka is small. 

4.1.14 Maharashtra claimed that dependable 
river flows may be worked out based on observed 
discharges for· the 15 years together with calculated 
discharges based on rainfall run-off relationship for 
the years 1891 to 1948. On this basis Maharashtra 
has worked out the dependable flow as under for 
project sites near the gauge sites. 

Sites 

Jam tara . 

Narmadasagar • 

(Mortakka) 

Navagam. . 
(Gardeshwar) 

Tn MAF t 
~:--:-:-· 

(In Mil!iard Cubic Metres) 

Percentage Dependability 

50% 72% 90% 

Not 
indicated in 
the pleadings 

26•40 22·15 16·10 

(32· 56) (27 .32) (19· 86) 

33· 95 27· 17 19·24 

(41· 88) (33· 51) (23· 73) 

4.1.15 In view ·of the pleadings of the party 
States the following issrie was framed by the Tri~ 
bunal:-

What is the utilisable quantum of the waters of 
Narmada at Navagam Dam site on the basis of 
75% and other dependability? 

•~adhya Pradesh, Further and better Particulars (Vol. XVII) Page 8"'. 
tMaharashtra Statem~nt of Case (Vol. 5)-Pagc 25, para 4· 1. 
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44 
(Issue No. 7 -framed by the Tribunal at the 
Seventh meeting on 28-1-71 as amended by 
Order of the Tribunal dated 26-4-1971). 

4.1.16 On 12th July, 1974, the Chief Ministers of 
Madhya Pradesh, Maharashtra, Rajasthan and the 
Adviser to the Governor of Gujarat came to ':in 

agreement of which clause (3) was to the following 
effect:-

"the quantity of water in Narmada available 
. for 75·% of the years may be assessed at 28 
million acre feet and that the Tribunal in de­
termining the dispute referred to it may pro­
ceed on the basis of this agreement." 

This agreement came up for consideration of the 
Tribunal and in its judgement dated 8-10-1974, the 
Tribunal decided this issue as follows :-

"We accordingly accept the agreement of the 
·party, States on this issue (that is, issue No. 7) 

quantum of waters in Narmada at Navagam 
dam site on the basis of 75% dependability 
should be assessed at 28 million acre feet." 

4.1.17 The question as to the total utilisable flow 
at 75% dependability at Navagam dam site has 
therefore been settled but the Tribunal felt it neces­
sary that the dependable flows at different sites in 
the river as well as the run-off series on which such 
dependable flows are based should also be settled. 
Some discrepancies were noticed in the flow data 
filed by the party States. After a discussion the 
party States agreed to adopt the yield series from 
1891 to 1970 as the basis for the further studies, 
taking into account observed values froiD 1948 to 

1970 and hindcast series from 1891 to 1948. The 
se~ies t.::nder discussion were based on the calendar 
year (from 1st JanuarY. to 31st December). It was 
considered desirable that the series s~d be recast 
for the water year and that the water year may be 
taken from the lst of July to 31st June of next year. 
On the 24th November, 1974, the technical experts 
of the States agreed to accept the yield· series for 
the Mortakka and Gardeshwar sites as recast by 
Madhya Pradesh. The yield at different dependabili­
ties as per this agreement is as under:-

Sites 

?kk• 
At Ganlcshwar 

'In MAF 
~-~~ 

(In Milliard Cubic Metres) 

Dcpendabft:ty Flows 
~-C-----~--------

50% 75% 90% 

27·46 22·01 16·45 
(33·90) (27· 15) (20· 29) 

33·20 27·22 19·77 
(40· 95) (33· 58) (24· 39) 

The actual series of annual flows at Mortakka 
and Gardeshwar agreed upon by the technical ex­
perts is given in Table 4.3 (Ex C-3). 

On 26th December, 1974, the party States sub­
mitted to the Tribunal that the yield series (Ex 
C-3) agreed upon by the technical experts at the 
November 1974 meeting may be accepted and 
taken on record. The Tribunal agreed to this 
request. 

TABLE 4.1 

Discharge sites set up by CWINC 

Sl. 
No· 

Name of Station Name of 
river 

Year of 
establishing 

site 

Purpose for which station established 

1 Manote 
2 Bargi 
3 Jamtara Rly. bridge 

4 Punasa 

5 Mortakka Rly. Bridge 
6 Eehora'~da 

7 Mohgaon 
8 Dhudhi Riy. Bridge 
9 Bargi 

10 n.wa Dam site 

I1 Gardeshwar 

Narmada 
Nannada 
Narmada 

.. Narmada 

N'1rm1,da 
Burhner 

Burhner 
Dhudhi river 
Barna 

T•wa 

1948 
1943 
194!} 

1951 

1!}48 
194!}1 

1948} 
1950 

1949 

194!} 

1948 

To know discharge for Biighara Dam site. 
To know discharge at Bargi Dam site. 
To know discharge below Bargi Dain site (Bargi 

discontinued). 
To know discharge for Punasa -Hydro-Electric 

PrOject. 
To know discharge for Punasa Hydro-Electric Project. 

To know discharge of Burhner river for Gbugrl 
Dam. 

For Dhudhi Project. 
To know discharge of Barna for Bargf Irrlgai!On 

Project. 
To know discharge of Tawa for Tawa Irrigation. 

Project. 
To know discharge for Broach Irrigation Project, . , 
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TABLE 4.2 

Gauge and Dt's::harge Sires up by Stale Govertmient':in Narmada" Basin·'·. 

Sl. Name of site 
NO~ 

3 Dhara.mar_ai 

Name of 
river 

Nannada 

Narmada 

Narmada 

Nature of 
observations 

I. Madhya Pradesh 

Gauge and discharge 

Do. 

Do. 

. 4 ~wakheri (Kolar Dam) Kolar Do. 

Do. ._ 5 Surai Dabha 

6 Sukta Dam site 

'7 Barbaspur 

8 Chipaghat 

9 Pondi . 

10 Dhorda' Mohar 

l1 Chiddgam . 

12 Harda K.has 

13 Mandla 

14 Asapur 

15 Bhamgarh 

'' . 

·1 Br(>ach 

' 2 Raipipla 
I'' 

,3 Jojwa •·. • 

Kolar 

Sukta 

Ban jar 

Himn 

Hiran 

Tawa 

Ganjal-

Anjal 

Machak 

Agni 

Do. 

Gauge and discharge 

Gauge 

Gauge and discharge 

Gauge 

oaugc 

Gliuge 

Gaugo 

Gouge 

Chhota Tawa GaUge 

ll. Gujarat 

Narmada Gauge 

Karjan Gauge aQd diScharge 

""'"' Gaugo 

' " 

Observing Agency 

Hiran Irrigation 
Division. 

Irrigation Division 
Narsinghpur . 

Khargone Irrigation 
Divisio11. 

Irrigation Division. 
Bhopal. 

Do. 

Sukta Irrigation 
Division. 

Hiran Irrigation 
Division, 

Do. 

Do. 

Do. 

Irrigation Division, 
Natsinghpur. · 

Sukta Irrigation 
DivisiOn. 

Remarks 

Data available 
1965 to date. 

from 

Data available from 
'1963 to date. 

June 

July 

·ObservatiOns started· in 1960 
by cw.& PC. Taken over by 
M.P. Govt. in Ju"ne 1962 • 

Started in June 1954. 

Started in July 1954. 

Observations started In 
1956 ind continued. 

Data available from Septem­
ber 1955 to March 1956. 

Site shifted to Poi::tdi. 

Data available from March 
1956 to _date. 

Set UP in June 1956. ., 
Khargone Irrigation Data available from July 1955. 

.Division. 

Do. Data available from July 
1955. 

Dy. Engineer N. H. Observations coodn"ued from 
Sub.·DiviSion, Broach.. 1887 to date. 

N""""a 
Circle. 

Irrigation Statton was set up· In t9S4. 

Bil.roda Pancba)1lt Observations taken on weir. 
Division. 

4 :nOdell Gauge and discharge River Gauging Sub- Observations continued from 
division. June 1957 to date. 

5 Wasna 

' 1 Kikawada 

Herang 

Unch 

Sukhl 

Do. 

Do. 

Do. 

Source : Khosla Committee Report, Pages 30, -31 Table 5 .2. 

Baroda Irrigation Obsetvations continutd froni 
Division. September 1951 to date. 

}\lver GaUging Sub- Observations contfnu~ from 
division. · June 1952 to Feb. 1955. 

Do. Observations contltiued froin 
June 1957 to date .. 
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TABLE 4.3 (Exhibit C-3) TABLE 4.3 (Exhibit C-3)-contd. 

Annual Yield Series based on Hydrological year from 2 3 
Ist July to 3oth June at Mortakka and Garude-

I ! shwar Sites ., 
--··- 24-25 28· 53 35·77 

Hydrological year Inflow InfloW 25-26 25· 13 . 29· 1r 
JuJy-June MAP MAP 

a< ilt Garu- 26-27 39·29 
Mortald<a deshwar 46·83 

32· 2z • 
27-28 -"25·47 

2 3 
c 28-29 26·91 33·20 

1~91-92 41· 41 55· 18 
1929-30 • •• 26·85 32·43 •• 

92-93' 33·95 ' 43· 88 
1}30-31 29· )7 37· 73 

93-94 37· 81 . 46· 70 
31-32 37· 55 46· 37 

94-95 36·71 45· 71 32~33 29·35 35· 87 

95-96 19·62 22·84 33-34 37· 73 47· 10 

96-97 29·46 33·94 
34:35 37·79 43· 73 

97-98 25· 18 39·10 
35-36 28• 43 31·86 

98-99 28· 93 35·15 36-37 36·12 41 ·.28 

1899-1900 4· 86 4· 81 37-38 37·41 .43· 21 

-
1900-01 29· 30 34·45 38-39 35· 23 41· 51 

01.02 . 26·89 29·90 39-40 H•38 35·37 

02-03 IS• 99 20·10 
1940-41 31·67 37· 9.8. 

03-04 • 21·46 32·92 

18·28 
41-42 IS· II J8 12. 

04.05 . 15·14 

05-06 22· 01 27·47 
42-43 38· 58 45· 96 

06-07 26·04 33·45 43-44 36· 16 42·41 

07-08 .. . 1~·4~ ts·so 44-45 48·80. 60·01. 

08-Q? 27·4, 31·95 
45-46 32·48 38·72 -., 

1909-1910 17· 43 22·05 
46-47 36·23 44-69 

1~11 28·19 36·.02 

n-q- .21·00 "22·94 47-48 86·03 41•76 

. 48-49 35•874 . 42·822 
12-13 22·"98 27· 39 

13-14-. . 23·52 30· 23 '-1949-~950 27• 459. J3·~ 
.. 

14-U 25·40 31· 33 
5~51 26•000 32·983 

JS-f6 "/ . .. 33· 07 .. 39·91 

38;44 
51-52 13•786" 16·43S 

16-17 47·12 
• . 52-53··- 20·667 .. ·21•520 • 

17~18 .-.. / 
39·70 .. 49·10 

JS-19 p·13 19:77 53-54 21· 627 23·037 

19-20 43· 21 53· 67 54-55 24·976 31· 482 

- t92o.::u " • . 16·50 21· 39 ss~S6 50· 800 40• 578 

21-22 23· 98 30·49 
56-57 ... 33·439 35:3~4 

22-23 25·42 31· 60 

23·24 36·73 4H8 
57-58 17·747 19· 83~- -· 
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TABLB 4.3 (Exhibh c-3)-contd. TABLE 4.3 (Brllibit C-3)-contd. 

2 3 2 3 

SS-59 24· S44 27·222 ·t .. _., 26·919 27·984 

59-60 42·271 53·970 65-66 • 8· 633 10· 035 

1960-61 26· 188 29·049 66-67 13· 807. 15· 728 

61-62 4?· 6:!1 61·230 67-68 N·449 30·487 

62-63 21·461 25· 065 68-69 21·945 27· !Ill 

1963...64 21· 4SO 23· 289 69-1970 32·819 43· 669 

NOTE :-Figuru prior lo 1948-49 nrco based on Hind Casted serin and from 1948-49 to \969-70 arc o~rvcd \'lllucos 'nt · 
c:>nt:Crned sites.· 

Sd/-

.Sd/-

K. L. HANDA 
Irrigation Adviser 

M.P. 

D. M. SINGHVI 
Superintending Engineer 

Rajasthan 

. -
• 

Sd/- M.G. PADHYA 
Chief Engineer, 

Maharashtra 

Sd/-1. M. SHAH 
S11perimending Engineer 

Gujt~ral 

Sd/- -M. R. CHOPRA 
Assessor 
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CHAPTER V 

DETERMINATION OF THE CULTIVABLE COMMANDED AREA OF GUJARAT AND 
MADHYA PRADESH 

5.1.1 The Anderson Committee defined the 
terms Gross Area, Gross Commanded Area, Cultur­
able Area, Cultr:rable Commanded Area etc., as 
follows (Ex MR-80 page 5): 

Gross Area-The total area within the ex­
treme limits set for irrigation by a project 
system or channel. 

GCA-That portion of the gross irrigablc area 
which is commanded by- flow irrigation. 

Gross irrigable area-The gross area less such 
area within irrigation limits as may be exclud­
e4 for any reason from irrigation by the pro­
ject, system or channel. 

Culturable irrigable area-The gross irrigablc 
area less the area not available for cultivation. 
e.g. village area, roads and unculturable lands, 

CCA-That portion of the culturable irriga­
ble area which is commanded by flow irri­
gation. 

Culturable lift area-That portion of the cul­
turable irrigable area which can be irrigated 
by lift. 

5.1.2 The glossary of technical terms published 
by the Central Board of Irrigation (Ex MR-104) 
gives practically the same definitions as the Ander­
son Committee Report. 

SECTION A 

··-' ·.i CULTIVABLE COMMAND AREA OF GUJARAT 

5.2.1. Previous History 

In 1956 a report on the Broach Irrigation Project 
in the erstwhile Bombay State was prepared by the 
Central Water & Power Commission, Government 
of India. This scheme comprised a weir across 
Nannada River at Gora with a canal taking off on 
the right bank to provide for annual irrigation of 
10.97 lakh acres in culturable commanded area of 
11.01 lakh acres. The Broach command area was 
13.3 lakh acres upto the Mahi river. Some time in 
September, 1957, Member, Central Water & Power 
Commission, suggested shifting of the site of the 
weir 2.5 km higher up the river and also provision 
of a high-level canal to irrigate areas in the Mahi 
and Sabarmati basins in Gujarat which formed a 
part of the erstwhile State of Bombay at that time. 
The Broach Project was modified as per Ex G-76. 
The high-level canal, called the Great Narmada 
Canal, was proposed under Stage II for command­
ing a gross area of 9.4 lakh acres. Thi~ canal was 
proposed to take off from the Mahi right Bank 
canal at the off-take of the Shedi branch. The addi­
tional irrigation in Mahi and Sabarmati Basim was 
anticipated as 4.4 lakh acres in an additional gross 
command

1 
of 5.6 1akh acres. 

49 
28 Agri-7. 

5.2.2 In 1964, a brief report on Narmada ProjeCt 
with FRL 425 was prepared by Gujarat (Ex G-
183). The CCA and annual irrigahv.l for the Stnge. 
I were indicated as 14.4 lakh acres and 12.24 lakh 
acres, respectively. Additional areas were con­
templated for irrigation in Stage II and Stage III, 
as per table below (Extract from page, 35, Ex G-
183):-

(Jn Lakh acres) 

---·------
Stage Stage Stage 

I II ffi 
Total 

Gross Command area 19·22 33·12 28·12 80·46 

Culturable Command area, 14·44 20·80 16·55 51·79 

Annual Irrigation • 12·62 12·6] 14·96 40·19 

~-------------· 

5.2.3 Before the Narmada Water Resources 
Development Committee (hereinafter referred to as 
NWRDC), Gujarat indicated a gross command 
area in Zones I to XI of 78.64 lakh acres. In this, 
the cropped command area was given as 50.51 lakh 
acres. The annual irrigation proposed was 38.31 
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lakh acres. Subsequently, areas in the Little Rann 
and Great Rann, including Banni, were included 
for allotment of water. Areas presently under irri­
gation from the Mahi fi ht bank canal were also 

se ns er to the Narmada command, 
and the water so released was proposed to be utiifs­
edfurareas from the Kadana high levercanal,~ex­
_Mahi River at ]GiCHma. The-afeas other Than Mahi 
command and the Ranns were divided into 11 
Zones. 

5.2.4 Madhya Pradesh has contended that d1e 
CCA of Gujarat, as claimed before the Narmada 
Water Resources Development Committee, was 
only 31.74 Iakh acres for the area within these 11 
Zones. The NWRDC did not go into the question 
of culturable commanded areas, but allocaied 
water on the basis of areas proposed for irrigation. 

5.2.5. In the official-level discussions of August, 
1966, the CCA of Gujarat for areas excluding the 
Mahi command and the Ranns was indicated as 
51.47 lakh acres (Ex G-73; Vol. 1. page 10). 

CASE OF GUJARAT 

5.3.1' Gujarat has estimated the GCA, CA and 
CCA in the Sardar Sarovar Project with+300 
canal, and in subsequent Exhibits. Gujarat has 
pointed out in the Written Submission-!, page 25, 
that the GCA of the Narmada Cana1+300 was 
worked out at 126.26 Iakh acres, excluding the 
coastal salines covering an area or 4.5 lakh acres. 
This includes an area of 6.4 lakh acres of Banni 
and 29.6 lakh acres in the Ranns. Thus, the gro~s 
command excluding the Banni and the Ranns (but 
including Mahi Command) works out to 90.26 
lak~ a~res, which h~s been planimetered on maps, 
as md1cated by GuJarat. The case of Gujarat has 
been that for purpose of water allocation, the areas 
of GCA, CA and CCA can be worked out on the 
basis of taluka-wise statistics. On the basis of fuilv 
commanded talukas and partly commanded taluka~ 
in the command, Gujarat has worked out the land 
utilisation statistics for 1964-65 in Ex G-425 En­
closure-1. Based on taluka-wise statistics, the GCA, 
CA and CCA have been worked out in Ex G-626 
and the water requirements have also been worked 
out therein. Subsequently, Gujarat has re-plani­
metered the partly commanded talukas in the com­
mand and prepared the GCA, CA and CCA afresh 
in Exhibit G-1019. The GCA and CA based on 
taluka-wise statistics of 1964-65 have been com­
pared With village-wise land utilisation statistics for 
1968-69, as given in the Census reports, as per Ex-

hibit G-425, Enclosure-3 and with village-wise land 
utilisation statistics of 1964-65, as per Ex G-822. 
Gujarat has contended that the areas, as worked 
out in Exhibit G-425. G-426. G-715, G-716. G-822 
and G-1019, are in broad agreement, though the 
different exhibits are based on land utilisation 
statistics for different years. 

CG A of Sardar Sarovar Project 

5.3.2 The gross command of the project exclud­
ing the Banni and the Ranns, has been planimeter­
ed as 90.26 lakh acres. This comprised 81.357 
acres in Zone I to XI, and 8.903. lakh acres of the 
Mahi command. In Exhibit G-425, Enclosure-3, 
Statement-!, Column-S, the extent of total rural 
area in the command excluding the Ranns but in­
cluding Banni and Coastal Salines, is 97.85 Jakh 
acres. Deducting 6.4 Iakh acres of the Banni and 
4.5 lakh acres of coastal salines (on the basis of 
planimetering), and adding 3.62lakh acres of urban 
area, as per Column 4 of the Enclosure, the gross 
command of Zones I to XI and the Mahi command 
comes to 90.57 lakh acres, as against 90.26 Jakh 
acres indicated in Ex G-626. 

5.3.3 As per Exhibit G-1019, the figure of GCA 
of Zone I to XI and Mahi command is 90.56 lakh 
acres, comprising 81.58 Iakh acres in Zones I to XI 
and 8.98 lakh acres in Mahi command. 

Culturable Area of Sardar Sarovar Project 

5.3.4 Gujarat has filed Ex G-425, Enclosure-!, 
giving the land use statistics of the area command­
ed by the +300 canal. excludin~ the Ranns (also 
excluding Banni which is part of the Great Rann':i). 
Gujarat has considered only five classes of land as 
culturable, based on the nine-fold classification. 
These five classes and the corresoonding area in 
Columns 8(B) to 12(B) of the Enclosure are given 
below:~ 

(i) G-425----Enclosure I : 

Col. 8(B) Miscellaneous tree crop~ and grooves 
not included in net sown area . 

Col. 9 (B) Culturable waste 

Col. 10(B) Current fallows 

Col. II (B) Other fallows 

Col. 12 (B) Net area sown 

TOTAL 

Acres 

6,800 

3,57,700 

2,54,100 

99,800 

63,38,600 

70,57,000 
' 

• 

• 

• 

• 
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(U) As per Ex G-626, the atea in Zones I to 
XI is 

and area in the Mahi Command is 

TOTAL • 

(iii) As per G-1019, the area in Zones I to 
XI is • • • , 

and area in Mahi Command is 

TOTAL • 

l63,52,700 

7,04,300 

70,57,000 

63,74,400 

7,07,800 

70,82,200 

5.3.5 The other four categories of the nine-fold 
classification are-(1) Land put to non-agricultural 
use, (2) Permanent pastures and other grazing area, 
(3) forests, and (4) barren and unculturable areas. 
The areas for these four classifications are indicat­
ed in Ex G-425 Annexures .1 and 4 and are given 
below:-

Enclosure I : Acres 

Col. 6 (B) Land put to non agricultural use p,49,800 

CoL 7(8) Permanent pastures and other grazing 
area [4,17,800 

Enclosure 4 : 

Col. 8 Total forests 

CoL 9 Barren and unculturable areas 

TOTAL 

4,48,200 

11,42,000 

23,57,800 

Enclosure 4 is based on district-wise totals and 
not the taluka-wise statistics. The total of all the 
nine classes of land thus works out to 94.15 lakh 
acres (70.57 + 23.58) instead of 90.26 lakh acres, 
as planimetered in Ex. G-626, and 90.523 lakh 
acres as planimetered in Ex. G-1019. The details 
of the different classes of land are indicated in 
Statement 5.1. 

5.3.6 Gujarat conceded that the totals of all 
classes of land exceed the reporting area but argued 
that the reconciliation was carried out by (1) chang­
ing the area of forests as given by the Taluka Pan­
chayats to bring it in conformity with the figures 
under forests, as given by the district Forest Offi­
cers, and (2) adjusting the area of barren and un­
culturable lands to reconcile the total of reporting 

' 

area. The extent of such reconciliation Deeded for 
these two classes is 3,88,700 acres. Gujarat contend­
ed that the figure of culturable area comprising the • 
five categories of land, does not need any adjust­
ment due to the totals of all classes of land exceed­
ing the physical area, as that discrepancy has to be 
adjusted in forest areas and areas designated as 
barren and unculturable areas only. 

5.3.7 As per G-626, page 12, the CA in Mahi 
command is given as 7,04,300 acres. Deducting 
this area, the CA of the Zones I to XI, excluding 
Mahi, is taken as 63.53lakh acres (i.e. 70.57-7.04 
lakh acres). As per Exhibit G-1019, the culturable 
area of Zones I to XI is given as 63.74 lakh acres. 

Culturable Commanded Areas of Sardar Sarovar 
Project. 

5.3.8 In Vol. I of Gujarat statement of case, 
page 68, the Gross Commanded and Culturable 
Command area of Navagam Canal with + 300 off­
take level from Sardar Sarovar Reservoir are given 
in Table G.T.9, excluding Mahi command, Banni 
and Ranns: 

Gross Commanded Area in 

Lakh hectares Lakh acres 

33.38 82.46 

Culturable C01IIII1anded Area in 
---. 

Lakh hectares Lakh acres 

21.90 54.05 

5.3.9 While gtVmg the above figures, Gujarat 
stated that allowance had been made for certain 
areas which may not in practice be commandable 
on the basis of the detailed planning of the canal 
system, although from the study of topography the 
entire culturable area could be classed as command­
able, and further that certain areas having inferior 
soils had been left out, and some areas were reserv­
ed for pastures and groves. It was mentioned that 
about 4.15 lakh hectares (10.24lakh acres), as given 
in Exhibit G-948, were not proposed for irrigation, 
although these areas could be classified as cultur­
able commanded areas. It was also said that 
some of these areas left out would get benefit of 
under-ground water wherever successful tubewells 
were feasible. As such, the culturable command­
ed areas proposed for the +300 canal system ex­
cluding Mahi command, Banni and Ranns, would 
be 21.90 lakh hectares (or 54.05 lakh acres). The 
CCA as per Exhibit G-626 is 54.017 lakh acres, as 
worked out in Statement 5.2. 
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5.3.1 0 A detailed note, as to how the CCA had 
been. arrived at for the command, excluding the 
Ranns and the Ban,i, is given in Annexure 12. L to 

·the Project Report, Ex. G-177 (pages 257 to 260of 
Vol. VJJI). The details of cultivable areas, whtch 
are not included in the CCA, are briefly given 
bclow:-

(a) Deduction for Local High Patches-This 
was done as per rough assessment on the 
basis of Mahi Command. An area of 
3.55 Iakh acres is not included in CCA 
of 6!.251akh acres (As per exhibit G-262, 
ttic CCA is 60.35 Jakh acres, and the de· 
duction is 3.52 Iakb acres, inch:diilg 0.35 
lakh acres in Mahi). In pursuance of 
the directions given by the Tribunal 
(vide proceedings of the meeting dated 
19th April. 1976-item 34), Gujarat has 
filed studies giving extent of areas under 
high patches and area occupied for de­
velopment Works, including canals, dis­
tribution system, roads etc. vide Exhibits 
G-1024, 1025, 1026. 1027. 1037 and 
1038, for three representative blocks in 
the low-level canal command, near Ah­
medabad and ncar Meshana, respectively. 
iii the command of + 300 FSL Nava­
gam canal. The percentage as per its 
written rcply-8 page 94 is about 5.64 
per cent. As such, Gujarat considers 
that 5 per cent assumed by it is justified. 

(b) Culturable Waste-It is stated in the Sac­
dar Sarovar Project Report that accord­
ing to sample survey carried out by the 
Agric~.:Iture Department, about 56 per 
cent of the cultivable waste areas cannot 
be brought under cultivation at reason­
able cost. An area of 1.46 lakh acres 
haS not, therefore, been included in the 
CCA. This included deduction for the 
Mahi Command. As per Exhibit G-626, 
this is given as 1.99 Jakh acres, including 
0.04 Jakh acres in Mahi. 

(c) Inferior Soils-lt is stated in the Sardar 
Sarovar Project Report that .according 
tO soil surveys, about 3.71 per cent of the 
gross command falls under Class V soils. 
Gujarat said that about 60 percent of 
such soils will not be brought under irri­
gation. Thus, about 2.09 lakh acres are 
excluded from the CCA (2.02 lakh acres, 

· ·as per Exhibit G-626). Mahi is said to 

have no such area. in the course of its 
argument Madhya Prad~sh Pointed ~ut 
that the soil surveys earned out by Gu1a· 
rat and its estimate ·of Oass V soil, Ex. 
G-577 page 127 were not dependable. 

In CMP 87 of 1976, the Tribunal gave 
permission to Gujarat on 9-5-1976 on tts 
own request to re-classify the areas on 
the basis of available data and, whete 
such classification was not possible to 
indicate areas unsuitable for irrigation. 
Gujarat has filed the revised classificatio.n 
and the abstract of this classification tS 

given in Ex G-1081. Land irrigability 
classification has been done for 35.08 lakh 
acres (excluding Mahi), in which Class 
VI areas are 2.48 Jakh acres, and Oass 
V lands arc 7.29 lakh acres. Suitability 
classification has been done for 26.42 
lakh acres of whiCh a portion of 2.57 Jakb 
acres is unsuitable for irrigation. 

(d) Area I;rigated from Tanks and othe! Sour­
c~s-Gujarat stated that 0.45 lakh acres 
are at present irrigated by tanks and 
other sources in- the command area refer­
red to above. Only 50 pcocent of this 
area has been exch:ded, as those sources 
are considered to provide irrigation of 
low reliability. About. 0.22 lakb acres 
are not included in the CCA on this 
account. 

In Ex. G-626, Gujarat has included com­
mand area of existing schemes and eX­
cluded areas irrigated by tanks, other 
sources and ground water from the CCA. 

(e) Area Irrigated by Ground Water-About 
3,69,000 acres were stated to be irrigated 
by ground water in the command during 
the year 1964-65 out of this, about 10 
per cent was said to be irrigated by tube-' 
wells. It is estimated by Gujarat that 

after introduction of irrigational from 
Narmada Canal, additional potential of 
irrigation of 2.95 lakh acres. largely 
through shaHow tube-wells, will be creat­
ed. Thus, Hie ultimate ground water 
potential in the command area would be 
as under:-

Existing surfnct wt"lls . 
Tubewells 

Future (shnllovi tube.weUs) 

TOTAL • 

A<ea 
3,32,000 

37,000 
2,95,000 

6,64,000 

1 

I 

l 

' 
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. Gujarat stated that, as irrigation from wells is 
relatively expensiVe, and surface well irrigation, has 
low reliability, the cultivators, who have to depend 
at present on well irrigation, will switch over to 
flow irrigation. It is presumed by Gujarat that 
about 67 per cent of the area now under surface 
well irrigation, will be transferred to flow irrigation 
after it is introduced. Thus, about 1.1 lakh acres 
only, out of the area under surface well irrigation, 
will not receive flow irrigation. It is further assum­
ed by Gujarat that the area under tube.well irriga­

. tion, i.e., 0.37 lakh acres, will continue to remain 
under tube~well irrigation, and is, therefore, deduct­
ed from the CGA. As regards the future potential 
of 2.95 lakh acres, likely to be created after intro­
duction of flow irrjgation, the shallow tubewells are 
proposed to be so planned that about 2/3rd of this 
area, i.e. 1.97 lakh acres, will be in local highly 
patches, and the remaining 0.96 lakh acres will be 
located in the .area otherwise commandable by flow 
irrigation. Hence the area which is not to be in­
cluded in the CCA, has been worked out as 
under:-

Lakh acres 

out of existing surface well irrigation 1·10 

Under tube-well irrigation at pres.ent O· 37 

Out of future potential under shallow tubewells 0· 98 

TOTAL 2·45 

(2.46 lakh acres, as per Ex G~626 of which 0.32 
lakh acres is in Mahi command). 
5.3.11. Thus, the cultivable area: not proposed to 

be included in the CCA of the Narmada Canal 
Command, excluding Banni and Ranns, but includ­
ing Mahi Command, has· been worked out as 

'follows. Ex G. 626 gives slightly different figures:-

(I) Local high patches 3.55 

(2) Cultivable Waste 1.46 

(3) Inferior Soils . 2.01 

( 4) Area Irrigated by tanks • 0.22 

(5) Area Irrigated by ground-
water 2.45 

TOTAL. 9,69 

Lakhacres 

G-626 
Zones 

3.17 

1.95 

2.02 

0.22 

2.14 

9,50 

for* 
Mahi 

0·35 

0·04 

0·32 

0·71 

CASE OF MADHYA PRADESH 

5.4.1 The main objections of Madhya Pradesh 
are given in the Written Submission IV Counsel of 
Madhya Pradesh also filed the following statements 
during the argument:-
M. P. Statement 34--- Discrepancies in Land use statistics. 

,. 35- Adjustments of land use statistics to 
correspond to Planimetered area. 

" 36- Discrepancies in toW of Taluka-
wise areas. 

" 37- Discrepancies in Reporting area. 

" 38-- Discrepancies in Forest Areas. 

., 39- Discrepancies 
for cultivation. 

in """ not available 

5.4.2 Madhya Pradesh has submitted a State­
ment 54. showing variation in zone-wise CCA. The 
total CCA for Zones I to XI given in Columns 7 
to 1 I. are as follows :-

Column In Llli<h 
acres 

7. 1966 official level discussions (August, 1966) 
G-73 Annexui:es, page.-17 50· 51 

8. 1971 SardarSarovarProjectReport G-177, 
Vol. lii, pa~s 256 and 280 54·05 

9. 1975 Details of requirements ofNavagammain 
canal FSL 300 based on land utilisation statis-
tics-G-630-A, Column 8 54·02 

10. 1975 Details of water requirements of Navagam 
main can a~ FSL 300; June, 19750-626 pages 
12-19 54·43 

----------. ·--··-----·'--

5.4.3 Further information, as compiled in 
Statement 75 of Madhya Pradesh, is as follows 
(for areas in the Zones, Column 10, 11, and 12):-

Zones I to XI 
(In lakh acres) 

---
1975 1976 1976 

---
Zone wise details Filed with CMP 107~ Filed with 

based on 1964-65 76 Taluka-wise brea CMP I47J76 
statistics with CMP up G-862, page 22, Taluka-wise & 
309/75 of Gujarat- Col. II Zone-wise deduc-
805 page 2, Col. 10 tioDS-G-948,-

pages 4-5, Col.l2 

GCA 81· 360 81.357 81.357 

CA 63.530 63.520 63.527 

CCA 54·020 54.017 54,017 

*Fig\tres in G-676 are later figures, which rupeJSede Proj«:t fiaures. 
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I S.4.4 in Ex G·805, Gujarat lias given figures by 

Zones for GCA, CA and CCA in lakh acres for the 
entire command. For Zones I to XI. the CCA 
given is 54.02 Jakh acres. 

5.4.5 In Ex G-862. Gujarat has supplied 
Talukawise break-up of GCA, CA and CCA for 
each zone under FSL+300 Canal based on the land 
use statistics for the year 1964-65. The total CCA 
under Zones I to XI comes to 54.017 lakh acres. 

5.4.6 Pursuant to the directions of the Tribunal 
on CMP 341 of 1975 of Mndhya Pradesh, Gujarat 

·filed Taluka-wisc break-up of GCA, CCA for each 
Zone under + 300 Navagam canal, based on the 
land use for the year 1964-65 as per Ex G-948, and 
various deductions are shown. The total CCA of 
Zones I to XI comes to 54.02 lakh acres. 1 t will be 
noted that deductions are given in Columns 6 and 7 
which are made from Col. 5 of CA. Figures in Col. 
6 are taken from G-626. Tablc..II, Col. 10 of 
Statement Jll, for local high patches, cultivable 
waste, inferior soils, areas irrigated by tanks and 
other sources, and are irrigated by groUnd water. 
Figures in Column 7 have been worked out pro­
rata from the future ground water potential of the 
gross command area on the basis of gross Command 
area of each Taluka in the Zone and total gross 
command areas of Zones I to XI and Mahi Com­
mand. 

· 5.4. 7, The total reporting area, as obtained from 
the details of the village exceeds the physical area 
of the villages in the command. Gujarat has made 
an adjustment for this by correcting the figures for 
forest and barren and unculturable area. The for­
est area has been corrected to tally with the figures 
as supJ~ied by the Forest officers and the balance 
discrepancy is adjusted in barren and unculturable 
area. Madhya Pradesh contended that the forms 
of village statistics contain details of forests as well 
as unculturable areas, and hence there is no justifi­
cation for correcting only these categories, and 
proportional correction should be made in all cate­
gories, instead of making correction_s in only one 
or two categories. 

5.4.8 Gujarat considered that some portion of 
the inferior soils will be improved and included in 
the area to be irrigated. Madhya Pradesh has · 
argt:ed that inferior soils should be exclud"-d from 
the benefit of irrigation and 'that even Class JV 
lands, which have severe limitation, should be 
taken out from the purview of irrigation. Even if 
it is decided to allocate some water to these areas, 
Madhya Pradesh contends that only seasonal irri­
gation should be allowed. 

• 

5.4.9. Madhya Pradesh has objected to the revi­
sion of the planning of several irrigation projects in 
Gujarat for areas lying in the command of the canal 
which were originally -proposed to be benefited by 
those projects but irrigation needs are now propos­
ed to be met from the Narmada Canal, and the 
waters so released from these projects used upstream 
of the Narmada Canal Command. Madhya Pra­
desh claims that such areas should be excluded from 
the CCA. 

5.4.10 Madhya Pradesh has made its own cal­
culation of the CCA of Gujarat in its statement 137 
as follows:-

CCA of Gujarat according to Madhya Pradesh 

Particulars 

I. GCA (exc:luding Banni 
:llld Rnnns) 

2. CA. 

3. CA excluding Mnhi 

4. DrduCIIon from CZ 

(i) overestimated are1 due to 
adjustment 

63'53 .. 2·92 

70"57 
(ii) overestimated area due 

to misclassific:ation in 
land roc:ords 

63.53xJ·97 

70.57 

(iii) Existing area under 
irrigation by wells 
tubewells and bypw'n,. 
ping in 1973·74 

(iv) Existing area under 
irrig:ttion by medium 
& minor schemes in 
1973-74 

Quantity Reference 

90.2601 Ex G-·948 
Jnkh acres page 5. 

70•571 lakh acres 
63"53 

lakh acres J 

LnkhAc:res 

(-)2·63 M.P. Statement 3S 

(-)357 M.P. Written 
Rejoinder Vol. lV, 
page: 83, p:~m 34. 

(-)8·79 G-795 page I Col 13 
(TheCA served by 
existing schemes will 
be more than 8· 79 
lakh acres but on 
the: figures or CCA 
is accounted for.) 

(-)(1.94 G--799 p:~ge239Co1. 9 

(v) A~ unsuitale for irri- (-)18.47 
gatJOn_e.garc:aundcr Jakh acres *CA under LLC 

land m\ gability class 
v and VI soils (22.60 
present for LLC and 
30.43 per cent for 
Other areas) 

22·60 
LLCJI·O!•+- -2-49 

100"00 
Other llrt<lS (63.53-11.01) 

30•43 

X 100.00 
- JS·98 

II 01 Jakh acres 
&e C 176JI·PP 

47-48. 
G-1081, G-1035per­
centagcs given in 
M P Statement 135 
item JV(n) and 
IV (c) 

l 

• 

•. 

• 
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Particulars Quantity Reference 

~~------

(vi) Localhighpatchcs 5% (-) 1·46 
as assumed by Gujarat lakh acres 

I 
(63.54-34.40 X ~ 

20 

(vii) Area under exsting (-)4.59 
and contemped lakh acres 
scheme lat by surface 
flow excluding Mahi 

(uiii) Total-deduction (-)40.45 
Lakh acres 
23 ·os 

Actually the per­
centages of high 
patches will be more 
(8%) but 5% i~ 
assumed as given 
by Gujarat (Refe­
rence M.P. Written 
Rejoinder Vol. lY 
page 71). 

MP-626 page 33 
Col. 5, ·excluding 
Mahi area. 

5. Balance CCA . 
(63· 53-40· 45) Lakh acres 

---------

CONTENTIONS OF MAHARASHTRA 

5.5.1. The contentions of Maharashtra regarding 
theCA and CCA of Gujarat are given in its Note 7. 

5.5.2. Gujarat has worked out the culturable 
area in the command of Navagam canal at 70.57 
lakh acres, which corresponds to a GCA of 94.148 
1akh acres, giving a percentage of 74.96 Mah~uash­
tra says that this percentage should be applied to 
the GCA of 90.26 lakh acres to give a CA of 67.66 
lakh acres. 

5.5.3. Deduction of 3.86 lakh acres should be 
made for inferior soils at 60 per cent of Class V 
soils which are 9.5 per cent of the culturable area. 

5.5.4. Deduction from CCA should be made for 
areas irrigated under existing and proposed pro­
jects, as below:-

Existing: 

Major and medium Projects 

Tanks and other sources 

Propostdl 

Medium SchellWl 

Total 

Total 

Lakh Acres 
8·06 

0·45 

8· 51 

0·9.3 

9'44 

5.5.5 Deduction from CCA 
a'reas irrigated from ground 
lows:-

should be made for 
water sources as fol­

,. "11 

Existing (1973-74) 

Future potential • 

Total 

Lalh Acres 

8·71 

3· 30 

1~·01 

1 

5.5.6. Balance CCA to be served from Narmada 
should therefore, be 36.98 lakh acres. 

BASIC FIGURES FOR CULTURABLE AREAS 
OF GUJARAT-ZONES I TO XI 

5.6.1. The main contention of Madhya Pradesh 
is that "Gujarat has not been following the nine­
fold classification on which it relies for maintaining 
of the village records, the village records do not 
have the data which is required for the classifica­
tion, the forms used are deficient and the records 
are defective'·'. It is trre that there are certain de­
ficiencies in the forms used and defects in the re­
cords maintained, and there is not always uniformi­
ty in the maintenance of these forms from village to 
village, but the data appear, on the whole sufficient­
ly reliable for determining the CA. We consider 
that the figure of 70.570 lakh acres compiled by 
Gujarat in Ex G. 626. Taluka-wise, for the CA 
given in Coh:mn 9, page 5, which were taken from 
Columns 8-B to 12-B of Enclosure I of G-425, are 
reliable enough for consideration of the culturable 
area of Gujarat, other than Banni and Ranns, and 
may be accepted as the basic figure for the CA. 
This figure includes 7.043 lakh acres of theCA for 
the Mahi command, vide Ex G-626, page 12. Hence 
the figure of CA, excluding Banni and the Ranns 
and Mahi is 63.527 lakh acres (70.570-7.043). 

5.6.2. Madhya Pradesh has mentioned that the 
total area under various categories obtained from 
the details of the village-wise statistics, exceeds the 
physical areas of the villages in the command, and 
that Gujarat had made an adjustment for this by 
correcting t4e figures under forests and barren and 
unculturable areas. Madhya Pradesh considers that 
proportionate correction should have been made for 
areas under aU the categories, instead of making 
correction in only one or two categories, as the 
detailed figures of viliage statistics contain details 
of forests as well as unculturable areas, and hence 
there is n.o justification for correcting only these 
categories, and has suggested that proportional 
correction should be made in all categories. Gujarat 
has, in CMP 39/1975, page IS to 19, para 2, 
explained why the Director of Agriculture was sub­
stantially justified in reconciling the figures of nine­
fold classification by making consequential recon­
ciliation in the figures of forests and barren and 
unculturable land only. Gujarat alsp says that its 
estimate of culturable area is on the lower side, as 
it has not included net area sown outside the hold­
ings and cultivated ·area in forests, and from the 
village-wise statistics for the year 1964-65 (Ex 

• 
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G-822), the CA works out to 71-29 lakh acres, as 
against 70.57 lakh acres on the basis of taluka-wise 
statistics for the year 1964-65, Gujarat considers 
'that the exercise done by Madhya Pradesh in 
Statement 35 is erroneous, and states that catego­
ries (i) net area sown, (ii) Current fallows, (iii) other 

·tallows, and (iv) Micellaneous tree crops, are parts 
of occupied area which is assessed to land revenue 
and hence there is no likelihood of any major Jis­
crepancy in these areas. 

5.6.3 _Gujarat has given a comparative state­
ment (4 of Gujarat's Written Reply 8, pages 77-79) 
giving estimates of culturable areas fOr Zones I to 
XI and Mahi command from the land use statistics 
of village-wise and taluka-wise statistics for diffe­
rent years, and has put forward the plea that the 
CA based on the figures for the year 1964-65 tally 
with the figures for the year 1968-69, given in the 
district Census Hand Book. The CA based on the 
figures given in District Census Hand Book does 
not include culturable waste and land under miscel­
laneous tree crops, nor does it induCe figures Ior 
urban areas. 

5.6.4 After examining the contentions of Guja­
rat, Madhya Pradesh and Maharashtra, we consider 
that an estimate of 63.527 lakh acres for CA for 
Zones I to Xl may be accePted ·as·;e8.son~~~~~ 

___ g~e.:.. 

Determination of CCA of Gujarat for Zones I to 
XI 

· 5.7.1 We shall now pfoceed to indicate how the 
CCA of Zones I to XI should be detennined. 

Area Irrigated by Ground Water 

5.7.2 Gujarat has made a deduction of 2.142 
lakh acres as per column 9 of Statement 3 of Exhi­
bit G-626, for area irrigated by ground water, of 
which 0.88 lakh acres is from future ground water 
potential. On the other hand, Madhya Pradesh 
has shown a deduction of 8.79 lakh acres, as per 
item 4(iii) of their statement 137. 

Conjunctive use of Surface and Ground Water 

5.7.3 The report of the Irrigation Commission 
has dealt with the problem of conjunctive use of 
surface and groundwater in paras 5.38 to 5.51 of 
their report. Para 5.38 states:-

"5.38. We have already stressed the need for 
taking ground water resources into account 
while preparing river basin plans. This is 
particularly desirable where the ground water 
supply is ample or where it is expected to im­
prove with the advent of canal irrigation. 

There are several ways of making combined 
or conjunctive use of surface and ground 
waters. It can take the form of full utilisa­
tion of surface water supplies supplemented 
by ground or the direct use of ground water 
during periods of low canal supplies or canal 
closures. It can also take the form of irrigat­
ing pockets exclusively with ground water in 
a canal command, especially where the terrain 
is uneven. Planning for combined use of sur­
face and ground water calls for greater ingen­
uity than is needed for their separate use. It 
has to be admitted that so far no projects have 
been planed on the basis of such combined use 
of water. St:ch combined use as is now prac­
tised was not pre-planned but has come into 
being out of necessity." 

5.7.4 The basic point for consideration is whe­
ther the culturable area, which has proven or poten­
tial ground water resources from shallow wells or 
deep or medium depth tubewells, should be exclud­
ed from the flow command of a project. 

5.7.5 Designing of an irrigation project on the 
basis of 75 per cent dependability of river flow~ is 
a great improvement on some of the older projects 
designed on mean yearly supplies, or less. Even 
then the delay in the onset of monsoon or break 
in it, may cause substantial damage to crops if they 
are to depend wholly on flow irrigation, especialiy 
as the cultivators have to invest more due to higher 
inputs. Also the high yielding varieties require 
that supply of water to irrigated crops should be 
timely, adequate in depth and in number of water­
ings. Such shortage of supplies at critical times can 
only be met by ground water. Ground water can 
also serve areas which are not under canal irriga­
tion. 

5.7.6 Another aspect of the problem requiring 
consideration is whether an area having proven or 
potential source of ground water, should be exclu­
ded from flow irrigation command simply because 
it has an alternative source. It is established that 
flow irrigation, wherever available, is much 'cheaper 
than irrigation by groundwater. A land owner, in 
the command of canal, should not be at a dis­
advantage simply because he has an alternative 
source of ground water. In Northern India it has 
been the general policy that the land owners in the 
command of a project were not discriminated on this 
account, and every one in the command area was 
given a share of flow irrigation proportionate to his 
CCA. It was then left to his ingenuity and econo­
mic judgement to make the best conjunctive use of 
flow irrigation and ground water. Where cannal 
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supplies were inadequate, farmers made greater 
use of groundwater. In Punjab, farmers have been 
growing, in recent years, a great deal of rice in spite 
of low rainfall, by making conjunctive use of canal 
water and ground water. 

5.7.7 The availability of groundwater may be 
compared to extra benefit available to areas of re­
latively higher rainfall, and water allowance is not 
reduced on that accmmt. Proper conjuctivc use 
of rainfall and water available from canals or 
wells usually results in change of crop pattern 
and sometimes increase m intensity of cultiva­
tion. ·I il!l 

5.7.8 It has been also established that higher crop 
intensities can be achieved mainly in areas where 
conjunctive use of flow irrigation and ground water 
is made. In Madhya Pradesh, a large number of 
shallow wells exist and some have been dug recent­
ly on the initiative taken by the enlightened cultiva­
tors. They are a good source of irrigation; it is not 
proposed to make any reduction on account of such 
wells, either in Madhya Pradesh or in Gujarat. 

5. 7.9 Considering all the above factors, we consi­
der that CCA to be served by a project should also 
include areas having or likely to have, groundwater 
resources, whether from shallow wells, medium or 
deep tubewells. 

5.8.1 Total deduction for Columns 5, 6, ~ and 9 
given in Statement 3 of Exhibit G-626, will then be 
as follows: -

Lakh Acres 

Col. 5 Local high patche~ 3·176 

Co1.6 Culturable waste I· 950 

Col. 7 Inferionoil(other than the deductions to 
be made for unsuitability of land for 
irrigation, which would be dealt with 

Nil 

separately) 

Col. 8 Area irrigated bytanbandother sources 
(other than Mahi)7· 44-6· 33 for Mahi 

1•110 

Command 

Col. 9 Area irrigated bv groundwater including Nil 
future potential 

-----
Total 6·236 

The culturable commanded area after the above 
deductions will be computed as follows-

CA of Gujarat 

Zones I to XI, as per para 5·6·4· 

Deduct area as above 

Balance area to be considerW. for CCA 

28 Agri.-8 

Lakh Acres 

63·527 

6·236 

57· 291 

57 

Permanent Pastures and other Grazing Lands 

5.8.2 Madhya Pradesh has included pennanent 
pastures and other grazing lands in the category of 
culturable area. Gujarat has not included such areas 
and has also objected to Madhya Pradesh's inclu­
sion of such areas. For land utilisation statistics, 
the pastures may not be considered as culturable, 
the stress being more on crop producing areas, and 
need for grazing areas being maintained for the use 
of cattle, etc. Irrigated fodder crops, especially green 
fodder, are needed increasingly to give better cattle­
feed for the improved breeds being increasingly in­
troduced. In most of the dairy projects, it has been 
mentioned that generally two cows would need :m 
acre of irrigated green fodder. Thus, there appears 
to be need to bring substantial pastures area also 
under irrigation. It is, therefore, reasonable to in­
clude 75 per cent of the area of pastures in Gujarat 
in CCA. This would still leave 25 per cent area 
(about one lakh acres) of unirrigated pastures and 
grazing land. 

5.8.3 The area of pastures and grazing lands has 
been indicated to be 4.178 Iakh acres, and 75 per 
cent of that area would be 3.133 Iakh acres. Thus, 
the total CCA will be as follows:-

CCA, a~ per para 5.8.1 

Additional for pastures and grazing land 

Total CCA 

Lakh Acres 

57.291 

3·133 

60·424 

Deductions for Land Unsuitable for Irrigation. on 
account of Areas Falling in Class V and Class VI 

5.8.4 First of ali it is proposed to examine the 
area of the low level canal project (sanctioned pro­
ject proposed by the erstwhile Bombay State) and 
determine; if possible, lands falling under the cate­
gory unsuitable for irrigation. The detailed soil sur­
veys of this area have been carried out and a report 
is given in Ex G-171. In that report, the lowest cate­
gory of lands is indicated as Class IV, which· is irri­
gable with special ameliorative methods, like sub­
surface drainage, leaching, green manuring etc., and 
is potentially fertile. Such areas comprise 2.6 Iakh 
acres out of a total of I 1.49, giving 22.6 per cent 
(Ex G-171, page 44). The lands have now been 
classified as Class V and Class VI under the new 
classification by Gujarat. A reasonable estimate 
would be that 75 per cent of such lands are not suit­
able for irrigation even after special measures. 
Hence the percen\age of areas to be excluded would 
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work out to 17 per cent. These areas are in the 
lower contours and include a large segment of area 
known as Bhal lands. Since most of the command 
of the high-level canal now proposed would be in 
somewhat higher contours, the drainage conditions 
there would be better and, therefore, area unsuitable 
for irrigation might not be as high as in the case of 
the low level command. 

5.8.5 Under the new classification given by the 
Government of Gujarat, classification into Class V, 
Class VI and areas otherwise unsuitable for irriga­
tion (under suitability categories) has been done for 
CCA of 61.503 1akh acres out of a GCA of 78.039 
Iakh acres. The summary of the revised classifica­
tion has been given in Ex G-1 081. The total area 
categorised under Class V, VI and otherwise un­
suitable fOr irrigation, are as given below:-

Lakh Acres 

(1) Class V 7·288 

(2) Clasg VI 2·485 

(3) Unsuitable for irrigation 2· 573 

Total 12·346 

5.8.6 Assuming that 40 per cent of Class V lands 
will eventually be suitable for irrigation, the total 
area proposed to be deducted as unsuitable, would 
be 9.43 lakh acres, or approximately 15 per cent. 
The details arc given in items 5" to 9 of State­
ment 5.4. 

5.8.7 The contention of Madhya· Pradesh regard­
ing land irrigability classification applies to the total 
surveyed area and not specifically to the CA. Since 
in detertnining CCA, lands Which fa1l in the lower 
categ'ories of Oass V arid VI would tend to get 
eliminated on account of the land Use to Which they 
are put, this percentage cannOt be applied to deter­
mine the net figures Of CCA. Gujaritt has pointed 
out that the -contention of Madhya Pradesh is not 
applicable as the categorisation has been carried 
out making use of the available data. Further, the 
low level canal area for which surveys wider done 
at an earlier date also indicate inferior soils as about 
17 per cent, as per para 5.8.4. Considering that the 
areas proposec.-I to be commanded by +300 canals 
are at comparatively higher elevatiOns, we consider 
that the dedUction of 15%1 for in"ferior soils, as 
deteilnined above, is reasonable. 

5.8.8 The net CCA, after allowing this deduc­
tion, will work out as follows:-

CCA, as worked in para 5.8.3 

Deduction @ 15 per cent 

CCA suitable for irrigation 

LakhAcres 

60·424 

9·064 

51·360 

5.8.9 Gujarat and Madhya Pradesh were re­
quested to work out the deductions that would be 
necessary on account of proposed irrigation chan­
nels and other development works. Gujarat has 
estimated this percentage as 2.6 in Ex G-1024 to 
I 027, l037 and 1038. It is proposed to make a 
deduction of 2.6 per cent from the net CCA pro­
posed for irrigation. Applying this deduction to 
the net CCA of 51.36 lakh acres, as per paragraph 
above, the CCA for which water is to be allotted 
would be 51.36 less 1.34, i.e. 50.02 lakh acres. 

5.8.10 Out of the area of CCA proposed to be 
irrigated as above, the area proposed to be irrigated 
by lift without the use of Gu jarat's device for droo 
and lift for crossing the depressions, would be abo~t 
4.00 Iakh acres, as per estimate worked out in State­
ment 5.5. 

Conclusion 

5.9.1 For all these reasons, we consider that 
CCA of Zones I to XI should be estimated to be 
50.02 lakh acres, of which the culturable lift area 
would be 4.00 Iakh acres. Statement 5.6 shows at 
a glance as to how the CCA of 50.02 Iakh acres 
has been worked out. 

STATEMENT 5.1 

Culturable Area of Sardar Silrovar Project 

Zones I to XI (excluding Banni and Ranns and 
Mahi command), as per statistics of Taluka-wise 
figures 1964-65. 

I. The break-up of five classes of land considered 
as cuiturable area by Gujarat is given below:-

G-425 End 1 

Col. S(B) Land under misc. tree 
crops and gravers afea not inclu­
ded in area sown 

Col. 9 B culturable waste 

Cot. lOB current fallows 

Col I1B other fa11ows 

Col. 12B Net sown area 

Total 

LakhAcres 

0·068 

3·577 

2· 541 

0·998 

63· 386 

70· 570 

-· 
,. 

• 
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Cuiturabte area 
(a) In Zones I to XI . 

(b) In Mahi • 

:-

G-626-Encl 3 
(63· 744as per 
G-1019) 

7·043 G-666-Encl 3 
(7 .078 as per 
G-1019) 

I 
I 
! 
I . . . ' 

Thus, culturable Command area, as worked out bY 
Gujarat, in Zones I to XI is 54.017 lakh acres. 

STATEMENT SJ 

Madhya Pradesh Statement 137 (Revised) (Revised 
MP Statement 84) • 

70· 570 (70· 822 as per 
G-1019) CCA and Water R•(!quirements of Gujarat according 

II Areas considered as not Culturabl!! 

G-425 Encl 1 

Col. 6B Land put to non-agricultu· 
ral ~e . 

Col. 7B permanent pastures and 
C!~her GrarinS: ·area 

3·498 lakh acres 

4·178 
" 

7· 676 
" 

0-:-425 Encl4 (based on district-wise statistics)-

Col. 8 Total ForeSt 

Col. 9 Baqen ~ unculturable 

Total 

Total area of all c1 asses 

:4.482 lakh acres 

11·420 

IS· 902 

23·578 

94· 148 " 
(However, the area as plani­
metcred, is 90· 260 as per 
G-626). . 

STATEMENT 5.2 

Cultur'able Command Area of Sardar Project 

zones I to XI : 

Culturable In 
area l•kh 

acres 

In In 
Zones Mahi Total 
I tn Com-
XI mand 

63· 527 ,,7· 043 70.570 

DeducJUms f<?t CCA l~S p~r 0·626/3 

Col. 5-Locat high patches 3.•176 0.352 

Col. 6-Culturable waste 1· 950 0·040 

Col. ?-Inferior soils 2·022 

Col. 8-Area irrigated by tanks and 
other sources 0·220 0.003 

Col. 9-Area irrigated by ground-
water (including future po- 2·142 0.319 
tential in brackets) 0· 880) (0·100) 

Total Deductions 9· 510 0·714 10.224 

SL 
No, 

to Madhya Pradesh 
------------

Particulars Quantity Reference 

Lokh 
Acres 

CA (excluding Banni and 90.26 
Page 5 

G-948 
Ranns as the Ranns and 
Banni areas arc not reclaim· 
able). 

2 CA Dn, 70·57 Dn, 

3 CA excluding Mahi command 63· 53 
as the Mahi command is 

Dn. 

committed to be irrigated 
(and partly already being 
irrigated) from the Mahi 
waters. (See M.P. Written 
Submission Vol. VII pages 
80-89 paragraphs 16 to 20 
and MP Written Reply Vol. 
VII(2)Page-14 para 9) 
(70·57-7·04). 

4. Deduction from CA 

(i) Over estimated area due (-) MP Statement 35 
to adjustment63.53x2.92 2.63 

70.57 

(itl Over estimated area due 
to misclassification in land 
records 63.53 x 3.97 

70.57 

(iii) Existing area under irri­
gation by we.ils, tube-wells 
and bypwnpingin 1973-74 

(-) MP Written Re-
3.57 joinder Vol. IV, 

page-83, para 34 

(-) G-795, page 1 
8.79 Col. 13 (The CA 

served by existing 
schemes will be 
more than 8.79 
lakh acres but only 
the figure of CCA 
is accounted for) 

-14.99-eontd. 
(iv) Exi~tingareaunderirri- (-) G-799, page 239, 

gationbymedium&minor 0.94 Col. 9 
schemes in 1973-74 

(v) Area un<>uitable for irri- (-) 
galion e.g. area under land 18 .47 
irrigability class V and VI 
soils (22.60 percent for 
LLC & 30.41% for other 
areas) . 

*CA unde"r 
11.01 Iakh 
Sec G-176 
47.48 

ILC 

"'"" I·PP 

G-1081, G-1085 LLCll.OI* x 22.60 
--=2.49 
100.00 

2.49 percentages given 

Culturable command area ~-017 6· 329 60~Q 
in MP Statement 
135 item IV (a) 
and IV(c) 

-----------
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' ' ' STATEMENT 5·3-Conld, ·: ... 
Sri. 
No. 

Particu!nrs Quantity Reference 

-'-_;___,_-------~-~--'-----

U.kh 
Ao«S 

O~hcr area (63. 53-11.01) x 30.45 

100.00 

' 
6 

7 

-15.98 ----(-) 
34.4<> 

(vi) Local high p;ttchcs 5% (-) 
a.~ assumed by Guj~r.1t I .46 

Actunlly the per· 
o:ntag.: of high 

(63.53-34.40) X I 

20 

'•' 

(vi{) Air under existing nnd 
contemplated schemes· by 
surface now excluding Maht 

(viii) Total deduction 

Balance CCA 
(63 .53--40 .45) 

Water nvailable from cnroute 
river (0 .41 +4;03) 

Area that can be irrigated 
with a delta of 2,18 feet• by 
the waters of the enroutc 
rivers shown in item 611bove 
4.44+10 

2.18 

patcheS will be 
more (8 %) but 
5 (o is assumed as 
gtvcn by Gujarat 
{Reference MP 
written R ,joinder 
Vol. IV pag.!-71) 

(-) 'MP-626 page 33 
4.59 Col. 5, excluding 

Mahi area 

(-) 
40.45 

23.08 

4.44 0--462 & MP/626 
P'8" 23-24 ond 
-MP 1062 pages 
65,-67 · ~:ml 21. 

30P37 •MP Statement 26 

Sri. 
No. 

Parliculars 

9 Add possible overlapping 
or area in item 4(/ii) (iv) 
4(1"{{) 

10 Total balance are:t (CCA) to 
be served (itr.m S+itcm 9) 

It Water requirements of 

.... . . ' . ' .. 
Quantity Reference .. ---

2 . 00 The lll'C3 irrigated 
from Mahi weir 

4. 71 

was about I. 65 
Jakh acres· in 
1973-74 (0-1001) 
Oujamt bas stated 
in Gujarat Written 
Reply 8,(Pp 93-98) 
that some of ··the· 
area irri~ted by 
'Mahl v.-etr is ·. in­

. eluded hi 0-795 
(item 4(U{) above) 
Madhyn Pradesh· 
dOC!I not adrrii t 
this contention nf 
Oujarat (sec MP 
Written Rejoinder 
Vol., VJI (I) PP 
41--42 pari!. U). 
About, 2 lakh acres 

· is 2 however, ac­
counted for to cover 
the possible OVer 
lap. 

Guj:irat for 4. 711nkh acres 
at a delta of 2.18 •rcct. 
4.71x2.18 

1.03 •MPSlntement26 
MAF 

10 Jn MP statement 2 
1.00 the share of Gujarat 

MAF is worked out as 
1.35MAO . 

STATEMENT 5.4 
Culturable Commanded Area of Gujarat-Zones I 

to XI Pero!ntage of Area considered Unsuit-
able for Allotment of Water · 

Area in 
Lokh 
A om 

Reference 

1- Total GCA in Zone I to XI A 81.360 P. 46 :0-1081 & 
G-63dA for dcdue­

_. tion for Mnhi. 

,, 

8 Balance CCA (23 .. 08 -20.37) 2. 71· 
2. Urban area to be excluded· B 3.051 P. 4 and 5, 0-425 

from GCA (Enclosure·)). .# 

' Notb-(t) Madhya Prndcsh has ~ubmit~d th:tt ihc groUnd water potential in Gujarat in the comma~d area is or the extent 
of 15 Jakb ncrcs (Mildhyd PrJ.desh Written Rcjoinckr. vol. VII (I) p1gc 32 p:trn. (iii), After introduction of irrigation in the area 
from the en rout~: rivers the ground wntcr potential will increns:: further (Refer Madhya Pmdash Stntcmcnt78 p:~ge 18 remarks Col· ' 
umn). Thus substantial ground WJtcr potentinl is not accounted for in the ubove calcub.tions. It would b~ more than adequate to' 

:tnke care of any variation in the estimate ofava!iability from en route rivers in item 6. 

{2) Thcnbovc ca\c•.tlation ar.:: without pr<:judice to Mndbya Pradesh's contention that Gujar.lt is not entitled ~on 300 FSL Canal ' 
(J) ACCording to the analysis of Madhya Prn~cs~ (MP-1135 (2) Annexure_ ,I) the am~ undcf land irrigabi1ity cl~ V and 

VI is much more than 18.471akh acres (~umcd tn ttem 4 (~:~}above on.tlu:! basts of G-1085 and G-1081). . .. ) 

• 

~ 
I 
' ' 

{I 
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3. Balance CCA considered for 
command 

=(A-B) 

Area in 
Lakh 
Acres 

c 78.309 

' 61 

Reference 

4. GCA for which reliable soil D 61.503 P. 46, G-1081. 
surveys are available in 
Zones to XI, as per Gujarat's 
Summary Report of Land' 
Irriga.bi!ity Appraisal of the 

Command 

s. Area of Class V Unsuitable 
for irrigation as per the 
following details : Area cals-

.• sified as Classy (Considered 
temporarily not suitable for 
irrigation pending further 
investigations) is 7,23,738 

acres (G-1081, p. 48) 
Gujarat has constdcrd that 
about 60% or Class V lands 
will not be brought under 
irrigation. Adopting 60%, 
the area to be excluded is 
7,28,738 X 60/100 B 4.372 

6. Area of Class VI (consi- F 2.485 G-1081, p, 50. 
dered not suitable for irriga-
tion). 

1. Area Classified as unsuit- 0 2.573 G-1081, p. 50. 
able (As per classification 
into suitability categories). 

8. Total area considered as H 9.430 
unsuitable for iirigation out 
of Dabove (E+B+O) 

9. Y..ase of unsuitable area as 
compared to area for which 
reliable iOil 10urveyi axe 
avillable. 

HID 15.3 
:oay 15 percent 

STATEMENT 5.5 

Estimate of Culturable Lift Areas 
Saurashtra Branch 

CCA, CA and GCA of areas above gravity 
canal, in Zones XI-A, XI-B(i) ~and XI-B(ii) have 
been indicilted in G-783, page 8, as below, in lakh 
acres:-

Zon<' OCA CA CCA 

XIA 3.19 2.77 2.46 
XI-B(j) 2.00 1.54 1.42 
XI-B{ii) 1.06 0.82 0.74 

Urban area 0.36 

6.61 5.13 4.62 

l. Adopting basic figure of CA 
2. Deductions for items excluded by Gujarat on 

pro-rata basis 

5.130 

6.236 (-) 0.504 
5.13 X 

63.527 

3. Add for Pastures and grazing land on pro­
rata basis 

5.13 X 3.133 

4.626 

63.527 0.253 

4. Deduction of lands unsuitable for irrigation 
@15% 

4.879 

0.732 

4,147 

5. D.::duction for c..1nals and other development (-) 0.149 
works@ 2.6% 

3.998 
say 4.0 lakhacres 

---
STATEMENT 5.6 

CCA of Gujarat (Zones I to XD considered suitable 
for Allotment of Water 

1. Basic figures of CA for Zones (5.6.4) • 
2. D•niwctiQII$ for items excluded by Gujamt 

(5.8.1) 
(a) Local high patches (5 Y.J . (-) 3.176 
(b) Culturabbwaste • · (-) 1.950 
(c) Inferior soils (other than lands unsui- Nil 

table for irrigation) 
(d) Area irrigated by tanks and other l.llO 

sources (other than Mahi)@ 75% 
dependability 

(t) Area irrigated by ground water-in­
cludina future potential 

3. Arid for pastures and grazing land (75% 
of 4.178) (Para 5.8.3.) 

(Para 5.8.3) 

4. Deductions or land unsuitable for irriga­
tion 
(a) 60%ofCiass VIands , 

(b) Class IV lands 
(c) Otherwise unsuitable for irrigation 

(para 5.8.6.) 

The percentage deduction is 
9.43 

= 15.3sayl5 
6\.503 

Adopt 15% deduction (para 5.8.8) 
(60.424 X 15) 

100 
5. Deductii.m for canals and other develop­

ment works @2.6% (para 5.8.9) 
Net CCA to be considered for allotment 
of water (Para 5.8.9) 

Nil 

6.236 

4·372 
2.485 
2.573 

9.430 

(In lakhs 
Acres) 

63.527 

6.236 

57.291 
3.133 

60.424 

(-) 9.064 

51.360 

(-) 1.340 

!IO.Ol 
------
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SECTION ii 
CULTURABLE COMMAND AREA OF MADHYA PRADESH 

Pre-dispute History so the assessment had to de:pend on some projec-
S.lO.l Madhya Pradesh has, in its statement 16, tions based on neighbouring areas and proportion­

indicated that its estimate of culturable command ate evaluations. 
area (CCA) was considered as 60 lakh acres in Nar- Contention of Madhya Pradesh before the Tribunal 
mada basin in 1960, and this has now been increas- 5.11.1 Madhya Pradesh has made an assessment 
ed to a culturable command area of 70.70 lakh of the culturable area and culturable command area 
acres. in the Narmada basin in its Master Plan (Ex MP-

5.10.2 Ex G-51 reproduces extracts from a report· 312). The assessment of culturable area has been 
of the Ad hoc Committee in connection with the ·made on the basis of village-wise five-fold land 
investigations of the River Valley Projects, Gov- utilisation statistics of 1964-65 for the reporting 
ernment of India, Ministry of Works, Mines & area. The statistics of the individual villages lying 
Power. That Committee considered it feasible to within the basin boundary have been compiled, ex­
bring under irrigation 37 lakh acres of cultivated cept that for villages lying partly within and partly 
and culturable land in Madhya Pradesh in the Nar- outside the basin, the statistics of selected villages 
mada basin. Only eight storages and a number of having an aggregate area equivalent to the total 
barrages were contemplated. This estimate was basin areas covered by partly included villages, have 
based on investigation made in 1948. been taken. To this, the culturable area from Re-

5.10.3 The Broach Irrigation Projects, vide Ex served and Protected forests has been added, bring­
·G-176, page 5, indicates that GCA for all the ing the total culturable area in the basin to 143.Q7 
schemes in Narmada basin works out to 60.12 lakh lakh acres'. The cullurable area comprises the fol­
acres. It assumed that areas· under minor and lowing categories of land:-
scarcity-area schemes will be same as under major A. Reporting Area 
and medium schemes. At page 11, 16 schemes are 
listed as having a potential of 30.06 lakh acres. This 
includes Punasa Project (now Narmadasagar) w:ith 
a CCA of 1.21 lakh acres and Barwaha Project 
(now Omkareshwar) with a CCA of 1.48lakh acrt:s. 

5.l0.4 Ex MP-17 (Irrigation & Power Potential 
of Madhya Pradesh 1963) shows that the area to be 
irrigated in the Narmada basin was estimated at 
46 lakh acres. Page 6, para 9(b), of the Exhibit 
indicates that the assessment does not include 
medium and minor schemes. 

5.10.5 The outline Master Plan (Ex MP-74) esti­
mated the culturable area as 128.22lakh acres, and 
the culturable com~and area as 77.50 lakh acres. 

5.10.6. The Narmada Water Resources Develop­
ment Committee (Ex MP-166) estimated that the 
culturable area was 128.22 lakh acres out of the 
basin area of 212.33 1akh acres and a portion l)f 

82.2 lakh acres was sown annually. 

5.10.7 Madhya Pradesh has indicated that de­
tailed investigations for all the schemes could not 
be carried out due to historical reasons and non­
availability of maps of adequate scale and the very 
large number of schemes envisaged and plann.ed and 

62 

Lakh acres 
(\) Net sown area 81· .39 
(2) Fallow lands 24•44 
(3) Pastures & groves 12· 50 
(4) Culturable area in villages forests 12· 58 
(5) SO% of the area under rivers, Nalas and Ponds 2·75 

B. Non Reporting Area 
(6) Sown area, included in reserved & protected 

forests 
(7) Cu1turable area in reserved and protected 

forests which has either been excised, or will be 
excised for cultivation · 

'Total area (A+B) · 

---
133·66 

1·84 

8· 37 

10·21 
143· 87 

Items 1 to 5 are from the Reporting area of 168.57 
Jakh acres, of which area not available for cultiva­
tion is 34.91 lakh acres. The non-Reporting area is 
43.78 lakh acres, including 10.21 lakh acres of cul­
turable area from Reserved and Protected forests. 
The total area of the basin is 212.35 Iakh acres 
(168.57 + 43.78). Due to historical reasons, all the 
projects feasible in the basin have not been identified 
or investigated. As there are a large number of 
medium and minor schemes, investigations would 

• 

' 

• 
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take a long time. Madhya Pradesh has, therefore, 
determined the CCA on the following basis, as ex­
plained in the Master Plan. 

Zones 
5.11.2 Madhya Pradesh has divided the basin 

into three Zones on the basis of natural units of a 
basin, togdher with the tributaries in that basin, 
from the view of availability of water and water 
planning. The three Zones proposed arc-(1) the 
upper Zone upto Bargi; (2) middle Zone from Bar­
gi to Narmadasagar and (3) lower Zone below Nar­
madasagar. These are also related to the three Jm­
portant discharge observation sites at Jamtara (for 
Bargi), Mortakka (for Narmadasagar) and Garu­
deshwar (for Smdar Sarovar). 

5.11.3 The determination of CCA of Madhya 
~radesh in the basin has been furnished by Madhya 
Pradesh in its Master Plan (MP-312, Vol. IA, pages 
8 to 14, at paragraphs 18.20 to 18.34). 

Sl. 
No. 

- I 

I 

2 

3 

4 

"18.20. Statement 18.1, Vol. H, gives some 
particulars of aU the major projects planned 
so far in the Narmada basin. Of these, the 
Central Water & Power Commission (CWPC) 
had carried out, between 1954 and 1964, on 
behalf of Madhya Pradesh, surveys and investi­
gations of six major irrigation projects, viz. 
Bargi, Punasa (Narmadasagar) and Barwaha 
(Omkareshwar) on the main river and Tawa, 
Barna and Kolar on its tributaries. Madhya 
~radesh modified and revised the above pro­
Jects for reasons given in Col. 5 of Table l8.2. 

TABLE 18.2 

Irrigation Projects Investigated by CWPC 

Name of 
Project 

Culturablc 
commanded 

area-
a~ provided As revised 
byCWPC byM.P. 

Reasons for modi­
fication 

and revision 

2 ----''-------,-- 4 ---,-·--
heiiarces -;c~--

Nannad.a 
Sagar 

Barna · 

Kolar 

Tawa 

23,300 121,200 (a) certain areas were 
• 55,000 300,000 left out. It was seen 

60,000 60,000 
150,000 150,000 
61,000 30,300 
152,000 }5,000 
242,400 242,400 
600,000 600,000 

that by (i) extending 
the canal, (ii) provid­
ing lift, additional 
areas could be com­
manded. 

(b) Cropping intensity 
water depth as provid ' 
ed hy CWPC were 
too low. 

"' ""' (b) above 

A• pe< (b) above 

·----

---
2 3 4 4 

s Omkarcshwar 89,200 . 132,100 As per (a) (ii) & (b) 
220,000 327,000 above 

6 Bargi 242,400 266,000 Af, per (a) & (b) above 
600,000 600,000 

Total 718,500 852,600 

CCA 1,777,000 2,112,000 - __ ___:_ 

The total CCA of these projects, as given in the re­
vised project reports, arc on the basis of actual field 
surveys and agricultural statistics." 

"18.21 In addition, since 1964, preliminary stu­
dies have been carried m;t and field investiga­
tions and surveys are presently in different stages of 
progress for the following 18 irrigation and multi­
purpose projects (each with CCA equal to or ex­
ceeding lO,OCO hectares or 25.000 acres):-

Upper Narmada, and Chinki projects on the 
main river. and Upper Burhner, Halon, Dho­
batoria, Sher, Machrewa, Shakkar, Dudhi 
Morand, Chhota Tawa, Ataria Sukta, Upper 
Beda, Man, Lower Goi Jobat and Ganjal Pro­
jects on different tributaries of the Nannada. 
Gross project area of irrigation for each of 
these 18 project has been determined on the 
basis of actual surveys, and in their absence, 
from a study of topo.sheets. Culturable 
area has been worked out on the basis of 
village statistics. Culturable commanded 
area has beeu taken generally as 90 per cent 
of the culturable area of the project. The 
total CCA on these 18 projects works out 
to 397,415, hectares (982,000 acres)" Pro­
jects reports for all these schemes have been 
prepared and field by now. 

"18.22 The total CCA of all the 24 major irri­
gation projects. described above works out to 
1.253,000 hectares (3,094.000 acres). This in­
cludes 123.000 hectares (303,000 acres) which will 
he irrigated by lift ranging from 7.6 to 41.7 metres 
(25· .to 137 ft.) Statement No. 18.2 Vol. II of Ex 
MP-312, shows the Projects-wise distribution. 
Zone-wise, as follows:-

TABLE 18.3 
Zone wise distdbution of CCA 

--

Thousand Thousand 
Zooo hectares '"" -------- ---

Upper 51 "' Middle 899 2222 
Lo~c 302 747 

Total 1252 3094 ----



"18.23 Medium Projects Identified-For a detail 
ed study of the irigation potential by medium proR 
jects and minor schemes, an essential requirement 
is large scale 1 : 15,000(about 4 inches-1 mile) maps 
of the basin, with contour intervals of 1 to 3 metres 
(about 3 tv 10 feet). The best maps available are 
to a scale of I : 63,16'J (1 inch= 1 mile), with con­
tour intervals as far apart as 15.2 metres (50 feet). 
Even these maps are not available for some por­
tions of the basin, which lie in the territories of 
the erstwhile State of Vindhya Pradesh, Bhopal and 
Madhya Bharat. Even so, from a study of such 
maps, as are available to a scale of 1 : 63,360 
()'' = I mile), and I: 126,720 (I" ~ 2 miles), and 
surveys carried out, Madhya Pradesh has identifiR 
ed as many as 441 medium projects (each with 
CCA from 405 hectares to 10,120 hectares (1,000 
to 25;000 -acres). The number includes all pro­
jects already in operation or under construction. 
Statement 10.3 Vol. II of Ex MPR312, shows for 
each of the principal tribt.:taries, and groups of 
smaller tributaries, the number of medium projects 
together with the aggregate CCA on these proR 
jects." 

·"18.24 The gross project area of each of the 
identified medium project has been marked on the 
maps as available, and planimetered. For 60 pro­
jects, distributed over the entire basin, the cultura­
ble area within the gross project area of each pro­
ject has been worked out from village-wise statis­
tics. Based on the percentages of culturable area · 
to gross project area so obtained the total cUltura­
ble area of each project has been taken as 80 per 
cent of the gross project area in upper zone, and 
85 per cent in the middle and the lower zones, ex­
cept for the following tributaries or groups of 
smaller tributaries on which a lower percentage 
has been adopted in accordance with village statis­
tics, as· shown below:-

Zone 

Upper 

Middle 

Lower 

Tributary of Group 

Banjar 
Group IT 

Shakb.r 
Dud hi 
Hat her 
Tandoni 
To= 
Chandrake.qhar 

Goi 

Percenta~;C of 
Culturahle are.., 
to grms project 

·~· 
65 
70 

15 
70 
70 
•o 

" 80 

" 

The CCA of each medium project has been taken 
as 85 per cent of the culturable area of the 
project." 

"18.25 Area under Unidentified Medium Pro­
jects-For about 350,000 hectares (887 ,000 acres) 
for which maps even to the scale of I: 126,720 (1" 

= 2 miles) are not available, an estimate for the 
CCA of the major 3nd medium projects and the 
minor schemes, taken together, has been made on 
a prorata basis, adopting the same ratio of CCA 
to GCA, as obtained for such projects in the ad~ 
joining contoured area. After deducting from this 
area commanded by the major projects and scheR 
mes, the rest of the CCA is apportioned to medi­
um projects in the ratio of A/(A+B) where A is 
the CCA under medium projects and B is CCA of 
minor schemes in the adjoining area. This esti­
mated CCA has been worked out separately and 
is shown in Statement 18.3 of Vol. II." 

"18.26 Minor Schemes Identified-In addition 
to medium projects, there will be a very large num­
ber of minor schemes each with a CCA of less 
than 405 hectares (1 ,000 acres). It would follow 
from what has been stated above that, without 
large scale maps with relatively small contour in­
tervals, it was not possible to determine precisely 
all the particulars of minor schemes necessary for 
planning. 

Preparation or large-scale maps will take consi­
derable time. For the pnpose of this Master Plan, 
an attempt has, therefore, been m~de for that part 
of Narmada basin for which 1: 63,360 (1" = 1 mile 
and 1:126,720 (1" = 2 miles) maps are available 
to mark as many minor scheme!!, a~ po!!:sible, by 4 

close study of the maps." · · 

"18.27 It was obviously not pos!!ible to mark 
the very small schemes with CCA, !lay, of less than 
60 hectares (150 acres). Statement 18.3, Vol. II 
of Ex :MP-312, shows the number of the existing 
and proposed minor schemes (CCA 405 to 60 
hectares, or 1,000 acres to 150 acre!!), tributary. 
wise (or by groups of tributarie~). ag ha111 been 
possible to identify on the available ma.p~, together 
with CCA of these schemes. As will be !'leen from 
this Statement, the total number ot identified minor 
schemes included in this Master Plan are 1927." 

"18.28 The culturable area of such minor 
schemes as lie in the revenue arett!l, htts been taken 
as 90% of the gross area, and of those lying in 
forest at·eas, as 80% of the gross areas. The CCA 

------- -c----;-----c;-;-----c---c­
·such minor schemes, a~ have so far been underta.ken in Madhya Prad!lsh, were based on field survey~. 
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of 'minor schemes has been determined in the same 
manner as for medium projects." 

"18.29 Area under Unidentified Minor Schemes 
-For about 359,000 hectares (887 ,000 acres) for 
which the requisite maps are not available, esti­
mate for the CCA of minor schemes (each with 
a CCA of 405 heCtares to 6J hectares, or 1000 
acres to 150 acres), has been made on the same 
basis, as per medium projects detailed in paragraph 
18.25. The es'timated CCA has been indicated 
separately in Statement 18.3, Vol. II." 

"18.30 In addition to the 1927 minor schemes 
mentioned on paragraphs 18.27 and the estimated 
CCA referred to in paragraph 18.29 above, there· 
will be numeroUs smaller schemes (less than 60 
hectares or 150 acres each, and village tanks), 
which can only be located by field surveys for 
which some provision must be made in the Master 
Plan. This has been done in Statement 18.3, Col. 
6 of Vol. II." 

"18.31 Pumping Schemes-Apart from the me­
dium and minor schemes referred to above, con­
siderable development will be possible by pump­
ing water from streams all over the basin and froni 
the numerous reservoirs to be created on the main 
river and the tributaries. Such development has, 
until recently, been rather slow in Madhya Pra­
desh, largely for want of electricity in villages and 
the relatively low price of agricultural produce. 
But, as will appear from the following, with the 
development of rural electrification in the entire 
State, there is clear evidence of rapid development 
of irrigation by pumps:-

In '1968-69 alone the number of punips ener­
gised was almost equal to the total number 
energised during all the preceding years. 

The pace of development has kept up since. 
During the Fourth Plan, about 125.000 new 
pumps are expected to be energised in lhe 
State. Taking into account the pumps already 
electrified upto the Third Five Year Plan, the 
total 'number of pumps electrified at the end 
of the Fourth Plan will be about 157,()00: It is 
estimated that in each of the Fifth and the 
Sixth Five Plans, 150,000 more pumps will 
be energised. The total number of pum~ in 
opefation at the end of the Sixth Five Year 
Plan period (1983-84) is expected to approach 
half a miilion . ., 

"18.33 AJ?J?regate Area to be Ir'rigated~The 
made by Madhya Pradesh in the Narmada basin 
have indicated that, on an average, a pump ins-
28 Agri-'9 ' " '-~-p 

--·- -~~-

talled on a Nalla of a stream irrigates about 3 
hectares (7.5 acres). During 1969-70, there were 
2,767 pumps installed on rivers and Nanas in the 
Narmada basin. It was estimated that at the end 
of Fourth Plan, about 9,000 pumps will be installed 
on streams and NaHas in the Narmada basin, and 
by the end of Tenth Plan, 90,000 pumps will be 
installed. 

Development of irrigation by purrips has a bright 
future in the Narmada basin. However, provision 
has been made for such development on a conser­
vative basis. Statement 18.3, Vol. II of Ex MP-
312, shows the distribution tributary-wise of 
263,000 hectares (650,00) acres) to De protected 
by pump irrigation." 

"18.33 Aggregate Area to be Irrigated-The 
aggregate CCA that would be developed by major 
and medium projects, minor scheTnes and by 
pumps, zone-wise, will be as follows:-

CCA proposed to be developed by Irrigation 
Projects 

------
Particulars 

Major Projects 
Medium Projects 
Minor (Storage & 
diversion) schemes 

Pumping Schcincss 

Total 

Major Projects 
Medium Projects· 
Minor (Storage & 
diversion) schetncs 

Pumping Scheme~ 

Total 

-------

Upper 
Zone 

Middle Lower Total 
Zone Zone 

Thousand Hectares 

" 899 302 1252 
186 444 168 798 

99 305 144 <48 
12 177 74 263 

348 1825 688 2861 

Thousand Acres 
125 2222 747 3094 
459 1096 416 1971 

245 754 356 ]355 
31 436 183 650 

860 4,508 1,702 7;070" 

-·--·---
"18.34 As will be seen from the above para­

graphS, the total CCA propOsed tO be provided 
with irrigation facilities is 2,861,000 hectare& 
(7.070,000 acres) against a tOtal culturable area of 
5,822,000 hectares 04,387,00J acres). Diagram 
18.3 shows zone-wise culturable area and cultur­
able commanded area by major, medium projects, 
minor schemes and pumping· schemes." 

Claims for Area foi Irrigation outside the Basin· 

5.11.4 Madhya Pradesh has. in its Statement of 
Case (Vol. 4 page 69, para 5) submitted:-

"That (i) no diversion outside the basin is 
pertnissible unless the immediate as well as 
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future needs of the basin are fully provided 
for, and (ii) diversion, if at all, is from within 
the equitable share allotted to the State.'' 

In the event the Tribunal rejects this legal con~ 
tcntion, Madhya Pradesh submits that its claim3 
made on the basis of the upper Narmada Diver~ 
sian (Ex MP-390), the upper Burhner Diversion 
(Ex MP~391), and Burgi Diversion Project (Ex 
MP~l61) may be taken into account (MP Written 
Submission III, Page 108, and CMP-269/76) for 
irrigating areas in Mahanadi, Sone and Tons basins 
which have no other adequate source of water 
supply. The details of these projects arc given in 
Ex MP-894 (filed with CMP 269/761. The GCA, 
CA and CCA of these p~ojects are as below:-

Lakh Acres 

~- ---- -----~- -- -
S. Project GCA CA CCA 
No. 

-----·---------
1 Bargi Diversion 6.760 6.020 4.830 
2 UpperNannadaDivision 0.394 0.338 0.243 
3 UppcrBurhnerDiversion 1.033 0.872 0.960 

--------
Total 8.207 7.230 6.033 

CONTENTIONS OF GUJARAT 

5.1 2.1 Gujarat has argued that Madhya Pra~ 

desh has not given details of minor schemes in its 
pleadings. Madhya Pradesh has proposed 24 
major irrigation projects, 441 identified and 16 
assumed medium schemes, 1927 identified and I 30 
assumed minor schemes with CCAs over 150 
acres each and a large number of minor schemes 
with CCAs less than 150 acres each, equivalent 
number of such schemes given by Madhya Pra~ 
desh being 1173 and a large number of pumping 
!ichemes. For six major projects, original project 
reports have been prepared by CWPC, and for the 
Revised Projects for increased CCA, no command 
area surveys have been carried out. For the "re­
maining 18 major projects, no proper surveys and 
investigations for feasibility of projects sites, 
reservoir surveys, command area surveys and ~oil 
surveys have been carried out. 

5.12.2 As regards medium and minor schemes, 
the essential large~scale maps of 4" to 1 mile, with 
contour intervals of 3 to 10 ft.. are not available. 
For 60 projects, which have been used as a basis 
for determining the percentage of CA and CCA. 
the details of the break~up have not been retained 
and are not available. For 25 model schemes, 
details of GCA, as given in Exhibit MP~350, vary 

to a large extent from respective GCAs given in 
the proformae. CCA for 22 Schemes in Kundi 
basin vary; as given in appraisal made in March 
1968, pleadings and in pcrformae. 

5.12.3 In case of minor schemes, large~scale 
maps would lake considerable time to prepare and 
until that time, the potential of irrigation by me­
dium and minor schemes could be estimated on 
general considerations only, such as total cultiv­
able area. Therefore, it is impossible to make 
any realistic assessment of the CCA on any pro­
jecl~wise basis. 

5.12.4 In its pleadings, Madhya Pradesh esti­
mated the CCA in the Narmada basin in MadhYa 
Pradesh by applying different percentages to the 
cultivable area in the three different zones of the 
basin. Determination of the CCA on basin~wise 
basis, is linked to the determination of culturable 
area in the basin. Gujarat contends that, accord~ 
ing to the figures given by Madhya Pradesh, the 
culturable area in Madhya Pradesh for the pur~ 

poses of planning of irrigation would be only 
100.31 lakh acres. The figures, given by Madhya 
Pradesh and as given by Gujarat, are given 
below:--

Lakh Acres 
~- --------

AJ; given As given 
b_y M.P. by Gujarat 

-------· 
I)) Net sown area 

(2) Fallow Lands 
("a) Current fallows 

(b) Fallows 2-5 years 

81.39 81.39 

3.37 

5.51 

3.37 

5.51 

Miscella­
neous tree 

crops & 
groves 

(c~ Fallows more than Syears 15.56 8.69 

24.44 17· 57 
(3) Pastures & groves 12.50 Nil 

(4) C"ulturable Mea of forests in revenue 
viltage 12.58 Nil 

(S) Area under water 2. 75 Nil 

(6) (il) Sown area in reser.ved & protec-
ted forests 1.84 1.84 

(h~ Area excised or proposed to be 
excised from forests 8. 37 Nil 

143.87 100.80 

•' 

• 
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G~jarat has daimed that the culturable area in 
the basin should be based on the nine-fold classi­
fication prescribed by the Government of India, 
whereas Madhya Pradesh has followed the five­
fold dassification. The main difference relates to 
the following items, as indicated in Gujarat's 
Statement 7:-

Lakh Acres 

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

Classification 

Proposed 
As per As per to be 

five fold nine fold included in 
CA as per 

Gujarat 

(I) Other fallows over 5 years 15.56 

(a) Permanent pastures and 
other grazing lands IS .60 

(b) Miscellaneous 

(c) Culturable waste 

0.15 

10.56 

0.15 

8.54 

5.12.-7 Gujarat, therefore, submits that the 
realistic assessment of culturable area in the Nar­
mada basin in Madhya Pradesh must be taken as 
10:::1.80 lakh acres on the basis of standard nine­
fold land use classification and the asses3ment 
made in March, 1970 for the Master Plan is not 
acceptable. 

5.12.8 Madhya Pradesh has envisaged that (be 
Irrigation should be provided to not less than 40 
per cent of the culturable area in the upper zone, 
60 per cent of the culturable area in the middle 
zone, and 35 per cent of the culturable area in the 
lower zone, and has estimated the total CCA in 
the basin at .71,92,000 acres, and observed that it 
would constitute 50 per cent of the culturable area 
of 1,43,87,000 acres. Gujarat contends that this 
estimate is based on exaggerated figure of cui. 
turable area in the different zones of the basin 
as well as unjustifiable high percentages applied 
to the culturable area for determining CCA in 
each zone. 

15.56 ~-:,:::,-:_,:::!-- 8 _69 5.12.9 The Khosla Committee, in its Report 

(2) Pastures & groves 

(a) Orchards & groves 0.02 

(b) Scrub jungle & groves 12.48 

lEx G-83, pages 67 and 68, para 6.21, 6.22 and 
6.23), determined the CCA in the Narmada basin 
in Madhya Pradesh from the total culturable area 
by first determining the net available cultivable 
area after making the following three deduc-

12.50 Nil Nil tions :-

Gujarat contends that of 10.56 lakh acres of 
culturable waste, 2,02 lakh acres are of Class 'C' 
i.e. uneconomic small patches or large blocks of 
land which are not reclaimable for cultivation at 
a reasonable cost, as given in Ex MP-365. Per­
manent pastures and grazing land cannot be con­
sidered as culturable area in the nine-fold classi­
fication. 

5.12.5 Gujarat has also contended that Madhya 
Pradesh has determined the _culturable areas in 
forest on "eye appraisal", that no soil surveys have 
been carried out in such forest areas excised or 
proposed to be excised, and that such areas should 
not be considered. 

5.12.6 Regarding the areas under water, which 
would get exposed for cultivation, Gujarat con­
tends that 50% assumed to be available is an ad­
hoc figure without any justification, and that on 
the basis of data supplied, very little area has 
been cultivated in the past." It further contends 
that" if any such area is to be cultivated, it would 
hardly require irrigation. 

(l) CultGrablc area likely to be submerged 
under Major Projects at 50 per cent of 
the total submergence; 

(2) Culturable area likely to be submerged 
under medium and minor 1rngation 
works at 20 per cent of the total area to 
be irrigated there-under assumed at 40 
lakh acres; and 

(3) Culturable area in figures of the basin 
water-shed to provide catchment of 
8.800 sq miles to afiord run-ofi of 9.6 
maft., for irrigating assumed CCA of 
40 lakb acres under medium and minor 
irrigation works with overall delta uf 
2.4 feet, taking 25 per cent of the re­
quired catchment as culturable area. 

Khosl:l Committee determined the net available 
culturable area at 83 lakh acres and the extent of 
area to- be irrigated at 41.5 lakh acres on the 
basis of the following observations of the Plan­
ning Commission in their Report on the Tliird 
Five Year Plan:-

"By realising the entire potential for irriga­
tion of 175 million acres (gross) over the next 
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68 
20-25 years (by which time the cultivated 
area may increase to about 350 miliion acres), 
the proportion of irrigated lands may, per­
haps, rise to 50 per cent." 

The Khosla Committee then raised this Jigurt! 
to 65 lakb acres on the assumption that some pas­
ture lands might be brought under irrigation and 
that minor irrigation schemes might expand to 
some portions of the fringe area and also to areas 
otherwise inaccessible to irrigation. 

5.12.10 Gujarat considers the estimate of Mad­
dhya Pradesh for CCA as exaggerated. It has 
earlier claimed that for major projects, for which 
reports are prepared by CWPC, the CCA has 
been increased by Madhya Pradesh without fur­
ther surveys. Similarly, CCA for ot!ler major pro­
jects is based on insufficient command area :mr~ 
veys and soil surveys, etc. Gujarat contends that 
assessment of CCA of minor schemes cannot he 
made as large-scale maps are not available. For 
these reasons. Gujarat submits that project-wise 
assessment is not feasible and that only general 
assessment can be made. For this, Gujarat refers 
to the Irrigation Commission Report, 1972 (Ex 
G-512), which indicates that the irrigation poten­
tial from the t~urface water in Madhya Pradesh 
should be 28.28 million hectares, say 30 per cent 
of the total cultivable area. Gujarat also refers 
to the Maharashtra State Irrigation Commission 
Report, 1962 (Ex MR-23, page 35), that the Irri­
gation potential may be taken as a percentage of 
cultivable area in basins which have difficult ter­
rain. Gujarat also cited the report of the Cauvery 
Fact Finding Committee, which is one of the best 
developed rivers in India, so far as the exploita­
tion of irrigation potential is concerned, where 
the net irrigated area is of the order of 24.6 per 
cent of the cultivable area. On the basis of the 
cultivable area of 100.8 lakh acres and applying 
a percentage of 300 per cent. Gujarat con­
tends that CCA in the Narmada basin in Madhya 
Pradesh would be of the order of 30 lakh acres. 

5.12.1 I Madhya Pradesh has claimed that there 
is a gradual increase in the sown area, the in­
crease being over 29 per cent from 1950-51 t:J 
1972-73, as per Madhya Pradesh Statement 17. 
Gujarat argued that the increase is only by a re­
distribution of culturable land and that it is not 
by making land available from unculturable area. 

5.12.12 Gujarat also disputed the techno-
economic feasibility of the Diversion Projects pro­
posed by Madhya Pradesh. Regarding the Bargi 
(Diversion) Project Gujarat contends that the site 

is not suitable that long iink canais are idle, thai 
the area has high reliability of rainfall with low 
degree of irrigation need, that the existing crop­
ping pattern has double cropping even without 
irrigation, and that Madhya Pradesh has not estab­
lished that other alternative resources are not 
available. Regarding the Upper Narmada Diver­
sion Project, Gujarat contends that investigations 
are not adequate, there is high intensity of cwp­
ping even without irrigation, and that the CCA bas 
been over estimated by including ·fallow areas, 
areas under water, forests etc. Regarding Opper 
Buhmer Project, it contends that the surveys have 
not been carried out for the command, that the 
area has adequate rainfall the cropping pattern 
suggests high intensity even without irrigation, and 
CCA has been over-estimated, Gujarat therefore, 
submits that the extra basin irrigation needs claim­
ed by Madhya Pradesh are of doubtful feasibility 
and ought to be ignored. 

DETERM[NATION OF CULTURABLE COM­
MAND AREA OF MAJOR PROJECTS 

5.13.1 Madhya Pradesh has filed before tlie Tri­
bunal project reports for 24 major irrigation pro­
jects in the Narmada basin in Madhya Pradesh. 
The total CCA on the major projects, as per the 
project reports, is 30.99 lakh acres (Ex MP-1156, 
page 26). Detailed command area surveys to pre­
pare 5 ft. contour maps of the command for lay­
ing down the canal system, were not carried out 
in many of the projects (Ex MP-1156, page 6)~ 
In the case of about 6 projects, CWPC has pre­
pared command area maps, but these projects 
have been subsequently revised, increasing the 
areas in most cases. For such increases also com~ 
mand area surveys are not available. 

Culturable Area 

5.13.2 In the case of these projects, the canal 
alignment has been determined on the basis of strip 
surveys and the command boundary has then been 
fixed. The village-wise statistics ifor this entire 
command area are then compiled on five-fold 
classification, and some of the classes of land con­
sidered as culturablc. As per Madhya Pradesh 
Statement 29, the GCA for 15 major projects for 
which soil surveys have been carried out, is 
37,55,124 acres, Adding 3,74,868 acres of GCA 
for the 9 projects, which are not included in the 
Statement but given in Ex MP-1156, the total 
GCA of the major projects comes to 41,29,992 
acres. As per Ex MP-1156, Statement VI repro-

• 
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duced as Staten\.ent s.7, the GcA for all the major 
projects is given as 44,60,879 acres, as against 
42,87,106 acres, indicated in the Master Plan. ln 
this area, the culturable area comprises the follow­
ing categories of land, as indicated in M.P. State .. 
mcnt 14, and Ex MP-810:-

As per MP Statement 
14 

----·--
(Acres) 

As per Exhibit 
MP-SlO 

2 

Cultivated • 29,90,167 Sown area . 

(Acres) 

29,79,345 

Culturable fallows. 3,04,650 

Pastures & Groves 1,55,395 

Other uncultivated 
land, excluding fallow 
lands and eulturable 
wa~te 

A 1,51,448 
B 62,828 
c 70,194 

2,84,470 2,84,470 

Pastures & grazing 
land 

Misc. Tree crop & 
Grass. 

5,11,479 

6,835 

Culturablc area in 
Revenue forests 

88,149 Culturable area avail- 40,899 

Culturable area in 
reserved forests 

Area under Nalas, 
river-beds & 
ponds 

Extra in Tawa & 
Sukta without 
break-up given 
in col. 12. 

5,000 

49,265 

2,97,809 

1,31,200 

37,23,826 

able from forest. 

Cu!turable area under 69,370 
water 

Fallow lands. 1,27,177 

40,19,575 

Deduct-Cu!turab!e area 
Covered by existing 
& proposed medium 
& minor schemes.(-)46,796 

50,000 acres under the command of each of the 
thn:e major projects-Bargi. Tawa arid Narma­
dasagar. Madhya Pradesh has accordingly field 
information regarding detailed surveys for a block 
of about SO,OOO acres each in each of the three 
major projects, viz., Bargi, Narmadatagar and 
Tawa, in Exhibits MP-852 and 956, 854 and 982 
and 853 and 957, respectively. On the basis of 
the results of the survi::ys Madhya Pradesh has 
computed that the CA is 84.6 per cent, 91.7 per 
cent and 96.5 per cent of the GCA and the CCA 
is 85.7 per cent, 93.6 per cent and 95.8 per ~ent 
of CA, as against 85 per cent, 85 per cent and 90 
per cent adopted in the project reports for Tawa, 
Narmadasagar and Bargi projects, respectively, 
and claimed that the CCA, as worked out by Mad­
hya Pradesh, is thus, on the conservative side. 

5.13.4. Gujarat, in its Sur-rejoinder 1, has con­
tended that the surveys filed by Madhya Pradesh 
cannot be considered as representative. The con­
tentions of Gujarat are given below:-

"Gujarat submits, that the details of the three 
blocks under Bargi, Narmadasagar and Tawa 
projects (vide Exhibits MP-852 and 956, 854 and 
982, 853 and 957 respectively), when compared 
with the corresponding details for the whole of 
the command areas under Bargi, Narmadasagar 
and Tawa projects, (vide Exhibits MP-157, Vol. 
II, pp 204::.205 for Bargi Project, MP-158, Vol. 
I, p. iii, and Vol. Ill, p. 96 for Narmadasagar 
Project, and MP-179, Vol. I, p. 30 for Tawa 
Project) show that the said blocks cannot be 
considered as representative even for the said 
projects, leave aside the contention of Madhya 
Pradesh to treat those details as representative 
of the command area of all the major projects 
under Narmada basin. 

Area considered not A table giving comparison is given below:-
available for irriga-
tion . (-)2,50,119 TABLE I 

37,22,660 

The culturable area thus comes to about 37.22 lakh 
acres as against 34.94 lakh acres indicated in the 
Master Plan. The CCA has been generally :~.s­
sumed by Madhya Pradesh to be about 90% of the 
culturable area more or less on an ad-hoc basis. 

Name of Major 
Project 

Bargi 

5.13.3 The Tribunal directed Madhya Pradesh Narmadasager 
to carry ot:t detailed surveys for blocks of about Tawa 

Percentages ofCCA to GCA (Major Projects) 

For the Block 
under the project 

' 
92·51 

85·87 

72·54 

For full command 
Proposed in 
the project 

reports. 

71·06 

56·78 

71· 44 

Note :-{I) Figures of percentage in Col. 2 for Bargi, Narmadasagar & Tawa are ratio of figure.~ of CCA and GCA given in Bx-MP. 
956 982 and 957, respe~lively. . 

(2) Fi~resofperceotageinCo_l_:.3areratiooffiguresofCCAand GCAgiv~nin Ex-MP-157, Vol.IJ,pp_ 204-205, for Barg 
proJect MP-158, Vol.J,p.ui, and Vol.IJ,p. 39for NarmadasagarProJcct, and MP-179, Vol. I. p. 30for Tawa Proj~X:t. 

j 
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it may not be out of place to note that the 
CWPC, which admittedly had carried out held 
investigations and studied the Survey of India 
maps, did not include additional areas now pro­
posed by Madhya Pradesh in the proposed GCA 
in the project reports formulated by it. The 
additional areas now proposed by Madhya Pra­
desh for the Bargi, Narmadasagar and Omka­
rcshwar projects were not proposed to be irri­
gated by the CWPC in spite of availability of 
enough water at the respective project sites. The 
total absence of information regarding detailed 
survey of even a single block for the additional 
area at least does reinforce the submission of 
Gujarat that the additional areas now proposed 
to be inch.:ded in the GCA of the aforesaid pro­
jects by Madhya Pradesh arc too inhospitable 
to benefit by irrigation." 

5.13.5 Jt is necessary for us to closely examine 
these rival claims. The culturable fallow area of 
3.047 lakh acres has been fully accounted for by 
Madhya Pradesh, as culturablc. Gujarat has con­
tended that culturablc waste under the category 
of uneconomic small patches or large blocks of 
land which arc not reclaimable for cultivation at 
a reasonable cost, should not be included in the 
culturable area. As per Exhibit MP-810, the 
area under class C of culturable waste (i.e. un­
economic small patches or large blocks of land 
which are not reclaimable at a reasonable cost), 
is 0.702 Iakh acres. In the case of Gujarat, it was 
considered that 56 percent of the culturablc waste 
cannot be brought under cultivation at reasonable 
cost. Compared to this, a deduction of 0.702 lakh 
acres, (2.02 lakh acres from the culturable area of 
the whole basin), which is about 25 per cent of 
the culturable waste as suggested by Gujarat, ap­
pears reasonable. The culturablc fallows, which 
may be excluded from Major projects, may be, 
therefore, taken as 0.702 lakh acres. 

5.13.6 Pastures and groves account for 1.6:5 
lakh acres in the major projects. All this area has 
been considered culturablc by Madhya Pradesh. 
In the case of Gujarat, it was considered that pas­
ture and grazing land should be considered ns cul­
turable area. although Gujarat contended that all 
pastures should be excluded. 

5.13.7 An area of 93. 149 acres from revenue 
and reserved forests has been included in the cul­
turable area of Madhya Pradesh. Since, there is 
no prohibition against forest area being relenscd 
for cultivation, this area may not be deductea 
from culturablc area, as contended by GujaraL 

5.13.8 An area of 49,265 acres has been takcti 
as area under water in nallahs/rivers and ponds 
which would get exposed in the later part of the 
year, and, according to Madhya Pradesh, would 
be available for cultivation. This is 50 per cent 
of the total area under such rivers. tanks, etc. The 
areas under water may be considered as compris· 
ing three parts, (i) areas which arc submerged 
throughout the year, (ii) area which arc submerg­
ed in a part of the year and (iii) areas under tanks 
or shallow depressions get abandoned with the in­
troduction of a regular irrigation system and be­
come fit for normal cultivation. The later two 
parts have been considered by Madhya Pradesh as 
fit for cultivation and irrigation. Jn case of areas 
which get submerged in parts of the year, no irri­
gation system can be planned and cultivation is 
generally done with the residual moisture in the 
soil. Therefore, such areas cannot be considered 
for providing irrigation facilities. As regards the 
last category also farmers might desire to main· 
lain the tanks and draw supplies for one crop 
taking supplementary irrigation from the canal 
system. Only the ponds and tanks which get ab­
andoned can be considered for irrigation. Guja­
rat has contended that the figures of actual culti­
vation from such areas which get exposed arc in­
significant as indicated by the available statistics. 
Madhya Pradesh has, however, argued that with 
the introduction of irrigation many of the tanks are 
ilkely to become redundant and esc to be used 
as tanks and in cot:rse of time they will be plough; 
cd up and normal cultivation made possible in the 
land covered by them. As already mentioned 
above the extent of such areas are uncertain and 
arc not likely to be significant. Considering all 
these factors, there area under water may not be in­
cluded in the culturablc area for irrigation. 

5. 13.9 An area of 1,31,200 acres is shown as 
extra CA in Tawa and Sukla Projects (1.12 lakh 
acres in Tawa and 0.19 lakh acres' in Sukta) in 
M.P. Statement 14 Gujarat. in Ex 0·1243. has Je­
marcatcd area on right bank of Tawa which ovcr­
iaps the command of Dudhi project. ln the Pro­
ject Report of Tawa (Ex MP-1 79). it has been in· 
dicatcd that the right bank canal has been curtail­
ed due to no-availability of water and that the 
area served is only 1.0 lakh acres instead of .Z.lO 
lakh acres which could be covered by extension of 
the canal. Therefore, the extra 1.12 lakh acres 
shown in the Statement has to be deleted. Re­
garding Sukta, the gross area of the Project is 
shown in the project report as 59.000 acres and 
CA as 47,000 acres, while culturablc area is shown 
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as 60,000 acres in Statement 14. There is, thus, 
a discrepancy. However, the difference of 19,000 
acres in CA shown in MP Statement 14 thot!gh 
small is without justification and many may be ig~ 
nored. Thus, the total area which may be exclud­
ed from the culturable area of major projects is 
0.'~02 lakh acres from culturable fallows which are 
unsuitable for reclamation, 0.493 lakh acres from 
areas under water and a culturablc area of 1.312 
lakh acres shown extra in Tawa and Sukta pro­
jects. The balance CA would be 34.732 lakh 
acres, as in Statement 5.1 0. 

Culturable Command Area of Major Proj~cts 

5.13.10 Madhya Pradesh has proposed a cul­
turablc ·command area of 30.99 lakh acres for the 
various major projects generally at 90 per cent of 
the CA. In the absence of command area sur­
veys, the actual commanded area cannot be de­
termined. However, as a sample survey. the Trf .. 
bunal directed Madhya Pradesh to carry out de­
tailed surveys for blocks of more than 50,000 acres 
under the command of the three major projects, 
viz., Bargi, Tawa and Narmadasagar. On the 
basis of these surveys, Madhya Pradesh has claim­
ed that the CCA is on the conservative side since 
the per centage of CCA to culturable area works 
out to 85.7 per cent, 93.6 per cent, 95.8 per cent, 
as against 85 per cent, 85 per cent and 90 per cent 
adopted in the project reports for the Tawa. Nar­
madasagar and Bargi projects, respectively (Ex 
MP-1156, p. W. 

5.13.11 In the surveys filed by Madhya Pra­
desh 1he items deducted from culturable area to 
determine CCA consist of 2.32 per cent for high 
patches, 2.89 pei" cent for cut-up areas, 1.84 per 
cent fm area to be occupied by canal system, and 
1.71 per cent for development works, like roads, 
market etc .. in all amounting to about 8.8 per cent. 
-Regarding high patches, the percentage of 2.32 
appears to be too low for being adopted on a larger 
scales. In the case of .some Madhya Pradesh pro­
jects. high patches have been excluded from the 
gross cominand of the project, and in some cases 
hills ·and mounts have been considered as area not 
available for cultivation. Further, some cultiva­
ble areas in roiling land may exist which cannot 
be adequately served bv irrigation. unless sprink­
ler system is introduced. In case of comparative­
tv flatter area of Gu_jarat, hhrh patches have been 
deducted at 5 per cent. With more undulating: 
and hi!!bly areas in Madhya Pradesh, in the ab­
send~ of more extensive surveys, the percentage of 

2.32 as worked out cannot be extrapolated to 
cover the entire command of all the projects. 

5.13.12. Cut Lp areas have been assessed as 
2.89 per cent. Considering the large number of 
tributaries and small streams and steep sloped iand 
encountered in Madhya Pradesh, this percentage 
appears to be too low for being projected for 1he 
area commanded by all the projects. But in the 
absence of detailed data, a percentage of 10 per 
cent is adopted for high patches and cut up areas. 

5.13.13 The area for development works has 
been assessed as 3.76 per cent. It appears reason~ 
able to adopt this percentage. 

5.13.14. In the case of pastures and groves, only 
about 75 % may be considered as likely to be 
brought under irrigation as adopted in case of 
Gujarat. On account of this 38,850 acres would 
need to be deducted for determining culturablc 
command area. 

5.13.15 It has further to be considered whether 
all area under revenue and reserved forests may 
be considered fit for irrigation, particularly as the 
forests are generally on poor soils and on sloping 
or rock ground with shallow soil cover. Once the 
excision of the forests in a certain area takes place, 
and land is denuded of forests cover, the soil cover 
being shallow is easily eroded, rendering the land 
unfit for cultivation, and the forest settlers move on 
to new areas. In view of this only 50% of area 
is considered fit for bringing under irrigation at a 
reasonable cost. Hence it· is reasonable that an 
area of 46,575 acres (50% of 93,149) may be de­
ducted for determining culturable commanded 
area. 

5.13.16 No deductions have been made for 
areas unsuitable to take irrigation on the basis of 
detailed soil surveys. As per the direction of the 
Tribunal. Madhya Pradesh bas carried out de­
tailed soil surveys for major projects witfi a com­
mand of more than 50,000 acres. On the basis of 
these surveys. Madhya Pradesh has estimated that 
there are no lands with irrigability classification of 
Class V and that lands with irrigability classifica­
tion of Class VI comprise 0.42 per cent of the 
surevey area. It appears unusual to have such a 
low percentage of area unsuitable for irrigation. 
particularly in areas with steep and undulating to­
pography. Without very detailed examination, no 
comments can, therefore. be offered as to the re­
asons for such unusually low areas to be considered 
unsuitable for irrigation. In some of the projects, 
it is noticed that areas with other sources of irriga-
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tion have already been deducted from the gross 
command.' It is, therefore, difficult to properly 
assess the extent of such areas included in the com­
mand area of the major projects. 

5.13.17 Madhya Pradesh has claimed that only 
about 6 per cent of the area has groundwater son­
ces, while Gujarat contends that much higher 
potcnti,al would be available. For the reasons 
given in the case of Gujarat, we do not propose to 
make any deductions on account of alternative 
resources of groundwater. Any question of alter­
native resources from other rivers does not arise 
in the case of Madhya Pradesh for use within lhc 
basin. Therefore, no deduction is necessary on 
aCcount of alternate resources. 

5.13.18 The culturable comm<lnd area would 
thus work out as detailed in Statement 5.11 en­
closed. 

Lakh acres 

Basic cultunible area in major projects , 

Deduct for high patches, cut up area etc. (Pa~tures, 
groves, area under revenue and reserve forests) . 4· 326 

Balance . 30 ·406 

Dedr1cr area for development works at 3· 76% of I .143 
30· 406 on the basis of MP-1156 . 29· 263 

sa)' 29· 263 lakh acres 

The CCA to be served by major projects, as pro­
posed by Madhya Pradesh, is 30.99 lakh acres, :.ts 
against 29.26 lakh acres as determined above. 

Culturable Lift Areas 

5.13.19 Of this area, CCA of about 3.03 1akh 
acres has been proposed to be served by lifts rang­
ing from 7.6 to 41.7 metres (25 to 137 ft-) as i':ldi­
cated in MP-312, Vol II Statement 18.2. · 

Culturable Command Area of M qdiuni, Minor and 
Pumping Schemes of Madhya Pradesh in Bdsiti 

5.14.1 Madhya Pradesh has proposed CCA of 
70.7 lakh acres to be served by major, medium, 
minor and pumping schemes in the basin. Out of 
this, the area to be served by schemes other than 
the major schemes, is given as 39.76 Jakh acres. 
The procedure for determining the CCA .has 
been given in details in the Master Plan. The 
GCA for a number of identified and unidentified 
medium and minor schemes has been determined 
on the basis of a few sample schemes. Thereafter, 
per centage of culturable area and the culturable 
command area have also been based on a few 
schemes and applied for the entire basin on the 

basis of number of schemes in areas for which 
maps arc available and on prorata basis for areas 
for which maps are not available. 

5.14.2 For determining the GCA of the various 
schemes in the basin, the determination of the num­
ber of scheme and their command, without proper 
surveys, can give only a very approximate idea •)f 
the command which is likely to be benefited. ln 
the case of minor schemes this becomes all the 
more difficult, in view of the very large number of 
schemes. In the case of pumping schemes, by the 
very nature of such schemes for benefiting small 
areas, the concept of culturable command area 
does not apply as in the case of medium and minor 
schemes. In the absence of detailed surveys, and 
the identification of all possible schemes, the de­
termination of the CCA is only a very approximate 
estimation. The claim of MaOhya Pradesh can­
not therefore, be scrutinised in detail and only 
!!encral conclusions are possible. 

5.14.3 On the basis of the percentage adopted 
in the Master Plan, Madhya Pradesh has determin­
ed the Gross Command Area in the basin from 

' all schemes, as about 98.18 lakh acres, of which 
the area for medium and minor projects -including 
pumping schemes, is given as 55.31 lakh acres vide 
Statement I of Madhya Pradesh Rejoinder, Vol II 
attached as Statement 5.8. In this Statement, a 
uniform percentage of 85% of GCA has been 
adopted for determining CA, and 85% of CA has 
been adopted for determining CCA However, in 
the Master Plan. varying percentages have been in­
dicated for different tributaries and zones. 

5.14.4 The Basin Area is 212.35 Iakh acres, and 
GCA of ali schemes·, as indicated by Madhya Pra­
desh, is 98.18 lakh acres. Thus, nearly 50% of the 
entire area of the basin is considered as commanded 
by irrigation projects. This appears to be rather 
optimistic, but it cannot be verified without more 
detailed investigations. 

5.14.5 As a possible guideline fOr estimating the 
CCA of medium, minor and pumping schemes, the 
Tribunal directed Madhya Pradesh to conduct de­
tailed surveys of selected blocks in the three zones 
and identify all ateas which ilre likely to be bene­
fited from the different Categories Of schemes. 
Madhya Pradesh has filed the: surveys of six blocks. 
vide Ex MP-1108.1077 and 1106. The results of 
these are summarised at page 12 of MP-1156. The 
area of the blocks likely to be benefited by medium, 
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minor and pumping schemes varies bej~een 20% 
to 45% for .different blocks, with an average of 
about 30%. 

5.14.6 Excluding GCA of the major projects, the 
balance area of the basin is about 167.74lakh acres, 
of which 55 lakh acres (about one-third of the 
balance area) is expected to be covered by medium 
and minor projects, including pumping schemes for 
irrigation. This gives roughly 2 square miles of 
catchment for providing irrigation _facilities for one 
~quare mile of area. From general experience, a 
_catchment of 3 to 5 square miles is required for pro­
_viding irrigation facilities for one square mile of 
·area. 

. 5.14.7 On the basis of surveys carried out by 
Madhya Pradesh, the average percentage of CA to 
GCA, and CCA to CA, for all three Zones, has 
been worked out as 89.28% and 85.9%, respec­
tively, for medium projects (Ex MP-1156 page 2). 
vide Statement 5.12 attached. At page 14 of Ex­
hibit MP-.1156, it is indicated that the percentage 
of CCA to GCA for medium projects surveyed, 
varies between 81% to 86%. and in the case of 
minor scl)emes, from 86% ·to 90%. Madhya Pra­
desh, therefore, considers that CCA taken as 80% 
of GCA, as adopted in the Master Plan, is on a 
conservative basis. 

5.14.8 Gujarat has taken inspection of some 
·medium and minor schemes of Madhya Pradesh 
_and, on the basis of such inspection, Gujarat con­
tends that the per<:entage of CA and CCA to GCA 
is much lower for these schemes, which are dis­
tributed all over the basin, and the schemes selected 
by Madhya Pradesh for survey cannot be considered 
as representative of the conditions in the basin 
'(Gujarat Sur-rejoinder .1. page 21). Gujarat has 
stated· that Madhya Pradesh has made available 
details regarding medium and minor· schemes as. 
under:-

(i) Pursuant to the directions of the Tribunal, 
dated 26-9-1975, under six blocks selected 
by Madhya Pradesh vide Exhibit MP-
958, 964, 965, 993, 994, 995, 1040, 1041, 
1061, 1077, 1078, 1106, 1107 and 1108. 

(ii) Pursuant to the directions of the Tribunal, 
dated· 17/18.3.1975, for the schemes for 
which details were asked for by Gujarat 
vide Exhibit MP-967, 968, 992, 1005, 
1025, 1036, 1037, 1044 and 1045. 

28 Agri-10 

73 

(iii) Pursuant to the directions of the Tribunal 
dated 16/17-12-1974 for the existing 
schemes in Narmada basin, vide Exhibit 
MP-1051, 1079, 1109 and 1112. 

Considering these, Gujarat, in its Sur-rejoinder 1. 
pages 36-37, has contended as under:-

"On the basis of the data supplied pursuant to 
the directions dated 17 /18th . March, 1975, 
listed at (iii) above, Gujarat has, in its Written 
Reply 25, pp 3-4, shown that for medium and 
minor schemes the CCA calculated by Madhya 
Pradesh .is over-estimated by 35.26 & 70.92%~ 
(9.61/13.55 into 100), respectively. Thus, 
Gujarat has challenged the figures of CCA as 
given by Madhya Pradesh. However, ~ssuming 
without admitting the correctness of the figures 
of CCA given by Madhya Pradesh, Gujarat 
bas compared the figures of percentages of 
CCA to GCA of the scheme (vide Statement 
15. pp. 116-118, for medium Schemes. State­
ment 22 pp. 124-125 for minor schemes and 
Statement 29, pp. 137-138, for pumping 
schemes) given in (1) and (iii) above. 

TAIILB 4 

Percentage of CCA to GCA in Medium Schemes 

----------~ 

Zono Under the For existing 
blocks schemes 

selected 
• by Madhya 

Pradesh. 

Upper Zone ... 80·08 31·49 

t Middle Zone 85·28 50·92 

' [Lower Zone . 93· 58 72·06 

r I!Mi! I iRlt: Overall 95·92 51·35 

----
TABLE 5 

Percentage of CCA to GCA in Minor Schemes 

(Upper Zone 

Middle Zone 

Lower Zone 

Overall 

Under the For existing 
blocks . schemes 
Selected by 

Madhya 
Pradesh 

85·15 

87·39 

88·01 

86·98 

60·42 

75· 82 

63·47 

67·91 
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Ratio of CCA to GCA in Pumpilzg Schemes 

Zooo Under the For existing 
blocks schemes 

selected by 
Madhya 
Pradesh 

the CCA is 85.9% of GCA for medium, and 
87.4% of GCA for minor scheme~. If ~e deduc~ 
tion of percentage of sown area iS applied to the 
figures, the CCA as contended by Gujarat, will be 
60% of GCA for medium schemes. and .48% of 
GCA for minor schemes. as worked out m State­
ment 5.13 attached. 

Upper Zone 

Middle Zone 

Lower Zone 

Overall 

93.75 

92· 39 

-------

71· 38 

63· 25 

70•04 

28. From what has been pointed out hereinabove, 
the following conclusion emerge:~ 

• • • • 
(ii) Madhya Pradesh has by furnishing infor~ 

mation regarding selected, medium, minor 
and pumping schemes of two blocks in 
each of three Zones attempted to present 
an unduly: rosy picture of cultUrable area 
likely to be benefited by irrigation from 
medium, minor and pumping schemes. 
The said schemes do not represent aU 
medium, minor and pumping schemes 
proposed by Madhya Pradesh. 

(iii) The realistic figures of the area likely to 
be benefited by irrigation by major, 
medium, minor & pumping schemes 
would not exceed 25.26, 12.76, 3.94 and 
0.25 lakh acres, respectively, (vide Guja­
rat W.R. 25, page 6). Even the said 
figures are likely to come down on the 
detailed investigations and after applying 
suitable deductions, as may be consider­
ed necessary, for average soil, water table 
and topographical conditions.'' 

5.14.9 Gujarat has contended that the schemes 
\ selected by Madhya Pradesh for surveys are close 
1,
1 

-to the commands of major projects, where the pro-
portion of culturable area in the command area is 

\ :,"tJ6.67%, while the proportion in the areas .of the 
1 basin lying outside such commanded areas, IS only 
\ 40o/o- (Gujarat Sur re-joinder I, page 22). Gujarat 
'I IJas compared the figures of net sown area (which 
hfQnn the main constituent of culturable area, 
~~(}cording to its argument) for the schemes selected 
\~1 Madhya Pradesh and those ·inspected by 
·~~jarat Based on these details, Gujarat, has con­
teQded tbat there is a difference of about 25% for 
m~ium schemes and . about 40% for minor 
Sabemes. According to Madhya Pradesh surveys, 
Ill 

5.14.10 All these schemes are either planned or 
surveyed, and a certain amount of bias in 'their 
selection may be possibly attributed to the results 
by either State. Madhya Pradesh has given details 
of schemes in operation and under construction, 
for which details of the GCA and CCA etc. have 
been given. Though in some cases the CCA appears 
to, exceed the GCA, which is not possible, and 
average of medium, minor and pumping schemes 
has been taken, excluding those where such dis­
crepancies exist, and given in Statement 5.14 attach· 
ed. From this, it is seen that CCA is 52 to 70% of 
GCA. 

5.14.11 Inspite of the difficulties pointed out 
earlier for determining the GCA for medium and 
minor schemes (excluding pumping schemes), the 
GCA as estimated by Madhya Pradesh, may be 
accepted as working hypothesis. Adopting the 
percentages of CCA to GCA, based on the schemes 
for which inspection has been taken by Gujarat 
the CCA for the medium and minor schemes bas 
been worked out in Statement 5.15 attached, as 
25.92 lakh acres. Adopting the percentage of CCA 
to GCA, based on the schemes in operation and 
under construction, the CCA for all the medium 
and minor schemes has been worked out in StateM 
ment 5.16 attached, as 30.09lakh acres. 

5.14.12 The CCA for these schemes i.e. 33.26 
lakh acres as given by Madhya Pradesh, would be 
including areas under water, full extent of pastures. 
etc., and also may not account for areas needed 
for development works, canals etc., and unsuitable 
areas based on soil surveys and small patches of 
high areas not served by the distribution system. 
Even allowing 10% for all these, such areas would 
be about 3.33 lakh acres and the balance area 
available for irrigation would be 29.93 lakh acres. 

5.14.13 Gujarat has contended that the area 
likely to be benefited from inedium and minor 
schemes in Madhya Pradesh would ·not exceed 
16.95 lakh acres. As already mentioned, it is diffi­
cult to determine the actual command area of the 
schemes and the CCA to be benefited therefrom, 
without detailed surveys. 
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.5.14.14 In the case of pumping schemes, the 
CCA has been determined by Madhya Pradesh on 
the basis of projection of the likely number of 
pumps, but from the details of schemes already in 
operation or under construction, it is seen that 
these assumptions have not materialised so far and 
the growth of pumping assumed in the Master Plan 
is far from the actual development. Madhya Pra­
desh has adopted 6.5 lakh CCA for pumping 
schemes. This is about 10 p~r cent of the major, 
medium and minor schemes, or 20% of medium 
and minor schemes. We think that this assump­
tion is unduly optimistic and that 10 per cent of 
the area served by medium and minor schemes 
would be more reasonable. This would be about 
3 lakh acres. 

5.14.15 Based on the above estimates the CCA 
for medium schemes is likely to be 16.54lakh acres; 
that for minor schemes 13.55 lakh acres, and for 
pumping schemes about ) lakh acres, making a 
total of 33.09 lakh acres. 

Diversion Outside the Basin 

5.15.1 Madhya Pradesh has proposed three pro. 
jects for diversion of waters from the Narmada 
valley to the neighbouring Mahanadi, Sane and 
Tons basins for irrigation with incidental power 
generation from drops available because of the 
diversion. These projects are the Upper Narmada 
Diversion Project, Upper Burhner Diversion Pro­
ject and Bargi Diversion Project, with a total diver­
sion of 2.165 MAF. The CCA proposed to be 
irrigated is 6.03 lakh areas. The salient feature·) o( 

these projects are given below:-

(i) Upper Narmada Diversion Project (Feusi­
bility Report) Exhibit MP-39-The pro­
ject envisages more storage in the Upper 
Narmada Project increasing the FRL 
from 2400 to 2455, with a annual diver­
sion of 0.175 MAF through open channel 
and tunnels into the Mahanadi basin 
where the water will be picked up by a 
dam across the Patpara nalla for irrigat­
ing 24.300 acres in Bilaspur District. 
Tunnel No. 1, 8' diameter and 11 miles 
in length pierces through a high ridge beL 
ween Narmada and Mahanadi basins fot 
diverting the water. A head of 1120 feet 
is created by the diversion which enables 
generation of 18.9 MW of power at. 
100')(, LF. 
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(ii) Upper Burhner Diversion Project (Feasi­
bility Report) ERhibit MP-391-The 
project envisages an annual diversion of 
0.320 MAF from the Upper Burhner 
reservoir through open channels and tun­
nels for diverting water into the Maha­
nadi basin where the water is dropped 
into the Nirra Nadi. From a dam acwss 
the Nirra Nadi, the water is further 
diverted and fed to the Hanp reservoir 
for irrigation of 70.350 acres in Durg 
and Bilaspur Districts in addition to 
supplying protective irrigation to the 
extent of 25% requirements for 25.636 
acres. In the absence of increased stor­
age at Upper Burhner, the additional 
storage required for the diversion would 
need to be provided at the Hanp reser­
voir. The features of the Hanp reservoir 
have not yet been finalised, as mentioned 
at page 21, Volume I of the Project Re­
port. The tunnel 10' diameter and 9 
miles in length pierces through the ridge 
between Narmada and Mahanadi basins. 
A head of 66 feet is created at the di­
version which enables generation of 
20.83 MW of power at I 00% LF. 

(iii) Bargi Diversion Project (Feasibility Re­
port) Exhibit MP-161-The Project en­

visages construction of a dam on theNar­
mada river at Basania for power genera­
tion. The tail water of this dam will be 
picked up at the Bargi dam and diverted 
into the neighbouring Sane aDd Tons 
basins through a right bank canal from 
the Bargi dam foJ;" irrigating an area of 
4.83 lakh acres in Rewa and Satna Dis­
tricts. This canal. cuts across the 
Sleemanabad ridge. between Narmada 
and Sa-ne basins through a deep cutting 
for about 15 miles. The maximum 
depth of cutting is about 106 feet of 
which about 70 feet is in rock. A sepa­
rate project report has been filed for the 
Basania dam <Exhibit 1-.11>-388). The 
water after diversion is picked up at the 
Amkuhi barrage through the main canal 
and fed into the Rewa and Satna 
branches for irrigation. A head of 147 
feet at Basania a~nd 44 feet at the diver­
sion enables generation of power of 
about 22.86 MW at 100% LF. The 
salient features of these projects are 
attached in Statement 5.9. - · 



•· .5.15.2 Gujafat has contended that ~e claim for 
these diversions should be rejected mamly on the 
fOllowing grounds: 

Most of thi.s area is fed by gravity except for small 
areas under lift irrigation. 

(1) Techno-economic feasibility; . Total CCA of Madhya Pradesh 

(2) Inadequate investigations to establish tech· 
nical feasibility; 5.16.1 The total CCA of Madhya Pradesh com·­

prises areas under major projects, mediu~ and 
minor projects, (including pumping schemes) m ~e 
basin and schemes proposed for diversion outs1de 
the basin. The CCAs as determined in the preted· 
ing paragraph are as below:-

(3) Adequate rainfall not requiring irrigation. 

Regarding the techno-economic feasibility the bene­
fit-cast ratios as worked out in the Project Reports 
indicate a satisfactory ratio though the detailed in­
vestigations have been made and estimates prepared. 
Without more details no comments can be made 
regarding the techno-economic feasibility. Rega.rd. 
ing the technical feasibility of the project, the dtffi.­
cu1t engineering problems arc likely to be the long 
tunnels and long deep cuts. However, these arc not 
beyond the realm of the available technology and 

' 
(I) Major projects in the basin . 

: (2) Medium and minor schemes including pumping 
~ I!Chemes in the ba'in • . . . · · 

(3) Areas outside the basin . 

Lakh acres 

29·26 

33'09 
. 5·10 

68·05 
Say, 68 lakh acres. 

---------~--------~ 
A statement showing the GCA, CA afld CCA ~s 
claimed by Madhya Pradesh and as we have csu. 
mated is attached as Statement 5.17. Madhya Pra­
desh has claimed that water for areas outside the 
basin is an· alternative claim which has to be treat­
ed as an additional claim if its claim of CCA of 
70.7 Iakh acres, deltas and intensities as claimed, or 
if the allotment of water of 24 MAF is reduced. 
As such. the claim for areas outside the b~sin is 
treated as an additional claim and included m the 
CCA of Madhya Pradesh. 

· have to be considered as feasible. Regarding the 
adequacy of rainfall it appears that the rainfall in 
these areas is not different from that of the upper 
zone iD the Narmada valley. Irrigation is provided 
noi: only for providing irrigation facilities ·for areas 
with inadequate rainfall but also for protective irri­
gation or for increasing yields. The rainfall in the 
command of the Upper Narmada Diversion Project 
is about 46 inches, in the Upper Burhncr Diversion 
4s ·inches and in the Bargi Diversion Project 45 to 
4s inches. The rainfall in the Narmada valley upto 
Bargi is about 57 inches (MP-157. Vol. I. page 221. 
Even in the case of Bargi Project which is contigu­
ous to the areas proposed by the Bargi Diversion 
Project, which is the biggest diversion proposal, the 
rainfall in the Bargi. command is 50 to 55 inches 
<MP-157. Vol. I. page vii). Therefore, these areas 
outside the basin may not be rejected for irrigation 
though the delta required may be considerably Ie.ss 
than for areas with lesser annual rainfall as water 
requirements for Kharif crops will be mostly for 
protection due to failure of timely rainfall. 

5.16.2 For major projects, details of break·up of 
the CCA are available. From these details, the zone. 
wise distribution of the CCA, as estimated now, has 
been prepared. In the case of medium. minor and· 
pumping schemes. such details are not available and 
1he zone·wise distribution of CCA, as estimaled now 
is taken as proportional to the area claimed. State­
ment 5.18 attached indicates the zone-wise CCA as 
claimed by Madhya Pradesh and as .decided no.w . 
Diversion outside the basin has also been split up 
for upper and middle zones and included in the 
Statement. 

• 
5.15.3 From the details given in the project re. 

ports it is not possible to work out the various de­
ductions suggested from the cu1turab1e areas as in 
the case of major projects within the valley. We pro­
pose therefore that the GCA of these projects ·may 
be reduced pr.o rata for liigh patches, unsuitability 
for ·irrigation, area from forests and under water, 
·as in th~ case of major projects in the valley, as per 
Statement 5.11. This gives a CCA of 5.361akb acres 
(6.03 X 27.7). 
~-,.,... no 

5.16.3 In general, we should mention that white 
the estimates for GCA, CA and CCA of major pro­
jects are made on fairly good data of the command 
areas, the estimates for medium and minor schemes 
(including pumping schemes) and.for a~as outside 
the basin suffer from lack of comma1,1d area sur. 
veys ~nd de~il~ jnvestigations. 

.. 
• 
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Advise of the Assessors 

5.17.1 We have consulted our technical Assessors 
Df. M .. R. Ghopr"'·' Mr., Bi1wan~ Singh Nag and 
'Mr'. C. s: Padma:nabha Aiyar with regard to the 

' • y 

matter of this chapter. They have advised us that 
they all agree with the conclusions reached by us 
in paragraphs 5.9.1 and 5.16.1. and also the reason~ 

ing given in the othCr pa;agraphs. 

STATEMENT 5.7 

SL 
No. 

Gross Area Proposed to be Covered by Projects• 

Name of Proja:t Gross Area(in 
acres) 

Area of medium 
schemes included 
in the gross Jrca 

(in acres) 

---.,------·- ---·------ ---~- ----~--· --
2 3 4 

GCA of the ~~~ ior 
pro_iects,(CoL 3 
minusCo1.4) (in 

acres) 

5 

- ----· -- --------------- ----- ------------- --------~----

1. Upper Narmada 53429 

2 Upper Burbner . 36130 

3 He ion 37684 

4 Dhobat6ria. 41182 

----- ----
Total·in Upper Zohe 168425 168425 

5 Bru-W 931637 

6 Ataria 39733 

7 C:hinki 211190 

8 Sher, Shakkar Machrewa 215400 

9 Dudhi 163272 '14000 < 

10 Barna 202541 

II Tawa 002254 

12 Kolar 96100 
/ 

13 Morand Ganjal . · 162664 

14 Sukta 60703 

15 Chhota Tawa 122386 12641 

Total .in Middle Zone 3207880 26641 3181239 

16 Narmadasagar 528320 

17 Omkareshwar 423459 

18 Deda Upper 36285 

19 Man. 43464 3013 

20 Lower Goi. 51905 5119 

··2r Jobaf 36482 5<8 

Total in Lpwer Zone 1119915 870Q. 11111215 
---~--. 

GRAND TOTAL . 4496220 35341 4460879 

•R~er Ex-MP.....J.l.S6 .Statement VI, . ' -. 
' ' 
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STATEMENT 5.8 

Statement I of Madhya Pradesh's Rejoinder, VoT. II 

Statement showing GCA, CA and CCA of Major medium and Minor Projects Including Pumping 
Scheme in Narmada Basin in M.P. as per Revised Master Plan MP-JI2,Vol. II, pages 139--144 

As given in Revised Master Plan Remarks 

Details of projects. 
MP-312.Vol. JJ, pages 139 to 144 

Sl. ~ 

J:'lo. GCA 

I Major Projects 42·84 

2 Medium Projects 27·56@ 

3 Minor Projects: 

(i) CCA with more than ISO acres 11·10 

( ii) CCA with less than 150 acres 7·65 

(iii) Pumping schemes 9·00 

Total Minor Projects. 27·56@ 

Total Medium and Minor Projects. 55·31 

Gil AND TOTAL. 98·18 

-~--· ---
NoTB:- (i) CA of medium and minor schemes is worked out @85% of GCA thereof. 

(ii) CCA of medium and minor schemes is worked out @85% ofCA thereof. 
(iil1 @Please also see Statement Jon pages 76 and 77 of GQiarat's Reply 6. 

STATEMENT 5.9 

CA CCA 

'-----:----'--

34·94 30·.94 

23·19 19· 71 

9·44 8·0 

6·50 5·53 

7·65 6·50 

23· 59 20·05 

46·78 39;76 

81· 72 70·70 

Salient Features of Projects Proposed by M.P. for Diversion Outside the Basin 

Upper Narmada Diversion UpperBurhnerDiversion 

Gross command area (lakh acres)O• 39 

2 Culturablearea (lakh acres} 0·34 

3 'Culturablecommand area(]akb 0· 24 
acres) 

4 Canal discharge (incuse<:s) 

5 Annualdivers.ion (MAF) 

6 Power(MW)at 100% LP 

7 MaxlmumHead(ft.) 

8 Difficult engineering features 

240 

0•175 

18·9 

1120 

Project(MP-390) Project (MP-391) 

1·03 

0·87 

0·70 
+0·26 (firming up) 

440 

0·32 

20·83 

660 

Bargi Diversion Projfct 
(MP-161) including 

Basania dam ( MP-383) 

6·78 

6·02 

4· 83 

6,490 

1·67 

6· ~6 ( Amkuhl Cah31l 
I 6·0 (Basania final phase) 

44 (AmkuhiCanal) 
I 47• 0 "(Basania); 

(l1 Tunnel/deep cutting 11•0 11i!es long tuonel of 8· 0 l't. 9 · 0 mil~ long tunnel of tO· 0 ft. 15 miles of cutting ma11iin"um 
dia, dia. deoth of cutting- of 106" of 

which about 70" is in rock. -· 

(ii) lnvestigatioits Only topogrphicat surveys done Only topographical surveys done Topographical surveys have. 
been done & 7 bores .for the_ 
deep open eXcavation are 

taken. 

9. Command area surveys. 

10 Annual Rainfall (inches} 

Done for 50% of area 

46 

Not done Not ·done 

48 

• 

• 
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STATEMENT 5.10 

Culturable Area of Major Projects of Madhya Pradesh in Narmada Basin 

1 Cultivated area .. 
2 Culturable fallow-Deduct for patches which are not reclaimable at reasonable 

c_ost ~class 'C') of culturable waste=O· 702 (3· 047___._.()• 702) 
3 Pastures and groves considered as cui turable. 
4 Culturablearea in revenue forests (no deductionfor;CA) . 
S Culturable area in Reserved forests (no deduction for CA} 
6 Area under water Nalas, rivers and ponds. 
7 Difference in Tawa and Sukta without break-up. 

STATEMENT S.ll 

AsperMP 

29.902 

3·€»7 
1•,554 

0·881 
0·050 
0·493 
1· 312 

37·239' 

(In lakh acres) 

As decided by the 
Tribunal 

29·902 

2.345 
1·554 
0·881 
0·050 

----
34·732 

_Estimate of CCA of Major Projects of Madhya Pradesh in Narmada Basin 

(In lakb acres) 

Bas1cculturable area in Ma)or Projects, as suggested now . .34·732 

2 Deduct for :-
(a} High patches and cut-up area at 10% of CA . . 
(b) Pasturesandgroves(25percentof1·554) . . 
(c) Areas under revenue and reservedforests(50% ofO· 931) 

3·473 
0.388 
0·465 

4·326 Total 4.326 

Balance 30· 406 

Deduct area for development works @3• 76per cent of30·406onthe basisofMP-1156 1·143 ------------------CCAofMajorprojects. . 29·263 
Soy 

-The CCA to be served by major projects, as proposed by Madhya Pradesh, is 30·99lakh acres(Ex. MP~l156).·_ 

STATEMENT 5.12 

29•26 
lakh acres 

Statement Shor»ing Percentages of CA to GCA and CCrA to GCA for Medium and Minor Sch~e; 
PradeSh. as per detailed Surveys oj-S1'x Blocks · · ~ Worked out by- Madhya 

Percentage of 
Sl. Zono GCA CA CCA Remarks 

No. (Acres) (Acres) {Acres) CA CCA 

'GCA · GCA 

Medium Schemes i' 
/ 

I Upper Zone 11,082 9,331 8,978 '84•20 ~ & Mr..:..t'u6'p.t7. 
2 Middle Zone 33-,374 29,488 28.461 88·36 85.38 no 
3 lower Zone. 11,261 10,927 10,533 97.03 93.6 . Do. 

Total 55,717 49,746 47,972 89.28 85.9 

Minor Schemes · 

i Upper Zone 5,601 4,951 4,810 88·3 85.8 ·Bx.MP-1156, p.-18 
2 ·.Middle ZOne 7,014 6,360. 6,130· 90•67 87•4 Ex MP-1156, p-19. 

' Lower Zone 4,488 4,358 4.012 97 .xo· 90·0 Ex MP-IJS6,p-20 

TOtal 17;1'09 15;669_ 14,952 91·58 87,.4 
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STATEMEMT 5.13 

Stalemcnt Slwming Percr:ntage of Net Sown Area to GCA for Medium, Minor Schenies Sclecud by 
Grl)arat a jeer lnsptcti()tl & Under the Block Selected by Madhya Pradesh 

• -.. -. -c-- -···-·-- ---·---·-----.. ----------
Sl. 

No. 

' .... : 

.. Zono 

AS SELECTED BY OUJARAT 

Medium SeMmes 

Upper Zone 

l . Middle Zone 

3 Lower Zone 

:. ... ·~ ,.. MlnDr Schmes 

Upper Zone 

2 Middle Zone 

3. Lower Zone 

!i .. 

··• .. ~ 

Total 

Total 

AS SBLBCTBD BY MADHYA 

Medium Schema 

UDpet Zone 

2 Ml~dle Zone .. 
3 Lower Zone 

Total 

MIIID1' Sdtt~l 

,.I Upper Zone .... 
2 Mldd1e Zone 

' Lower Zone. 

Total 

PRADESH 

GCA Net Area Percentage of 
(Acres) SOYt'O net area sown Remark~ 

(Acm.) GCA 
• 

Sur-rejoinder I 

1,3,1,607 30,637 23·28 Page 83 
" . .. 

2,01,114 90,896 45·20 Page 83 

1,24,320 73,028 58·74 Page 84 

4,57,041 1,91,561 42·57 

69,868 14,930 21• 37 Page 9l 

1,34,178 42,378 31·58 Page 93 

21,873 14,288 65· 32 Page 94 

2,25,919 71,596 31· 69 

_11,082 6.0M 54· 21 Page 83 

. 33,374 20,,140 60·35 Page 83 

' 11,263 10,159 90.21l Page .. 

55,119 36,307 65·16 

; 

. ' 
5,191 3,326 64·26 Page 93 

7,014 '·"" 64·27 Page 94 ; 

3,121 2,718 87·08 Page 94 " .. 

U,32d 10,552 68·8.5 . ~. ' 

NOTB i Gu)arat hu compared the percentage of net sown 11rea to OCA for the different schemes con.,iduing that the sown·area 'Is the 
mam constituent of CCA. There is a difference of about 25% In case of medium projects and about 40% in case of minor 
projects. The pereental!:e ofCCA to OCA oft he schemes a, giVen by Madhya Pradesh 1s reduced by this percentage to deter 
mine the CCA as contended by Oujarat. The percentage ofCCA therefore \\'Orksout to 60% (85· 9-25%) of GCA for medium" 
schemes and SO% of OCA (87· 4--37} for minor schemes. 

• 

• 

• 

I 

'I 

I 

l 



• 

NorE :-Schemes for which CCA is not given or it i8 shown more that~ GCA h:we not been taken into account. 

STATEMENT 5.15 

Estimation of CCA of Medium and Minor Projects Excluding PumPing Schemes in 
Madhya Pradesh Based on the Contention of Gujarat 

N atwulda Btisin in 

(Area in lakh acres) _______ .:._ 

·SI.-
No. 

bet.ails of proj~cts, GCA CCA as percentage 
ofGCA 

CCA for minor CCA for medium & 
schemes minor schemes 

., 
2 3 4 s 6 

I Medium Projects; 27· 5fi '60% 
2 Minor Projects. 

(I) CCA with more than ISO acfes 11·10 SO% 

(ii) CCA with less than 150 acres 7·65 SO% 

, Total Minor Projects. . . 18·75 9·38 9·38 

Total Medium and Minor Projects 46· 31 25·92 

. . . 
'iNOTE l 1. GCA. has been ,taken from. Statement 5.8. 

2, Percentage in Col. 4 have been adopted as explained in SWi:OlCllt ~· 13. 
28Agri-ll ... 



STATEMENT 5.16 
. - ' . ··~~ . 

'Estimation of CCA: ~/ Medium, Mt'nor ·and- Pumpt"ng Scheth~s ;ft 'Ndrmada EOsin' i~·-·Madh"ya Prad'esh'-
. as per Schemes iti _Operation & Under Construction .. 

(I) Medium Scheme 

Para 5.14.1 

Area in lakh 

"""' 
The culturable command arei to be served by schemes, other 
th~nmajOr schemes is proposed by Madhya Pradesh, as-

' 

39·76 

As per Statement5·8,asreferred to in para 5.14.3. GCA of Medium Schemes_ is given as- . 27·56 

19·71 
. 71·5% 

12·76 

Statement 5· 2 

Statement 5•14 

Statement 5•15 

(2) Mlno,. Schemes (excluding pumping schemes) 
Statement 5• 8 

Statement 5·12 

Statement 5•13 

Statement- 5·14 

Statement 5·15 

Pump/ns Schemes 

Statement 5· 8 

CCA of medium schemu, as c_laime~ by Ma~ya lp.desh 
Percentage of CCA/G~A on above basis, comes to , 
According to Gujarnt's contention, CCA should be taken as 

On the basis of information sbpplled by· M.P. for medium 
schemes existing or under construction, the percentage 
of CCA to GCA " 

Considering that the future schemes may improve, it is pro­
posed that CCA may be taken as 60% ofCCA, which comes _ 
to-27·56x60 · - • 

100 

Mlidbya Pradesh bas propo~ed 18·75 lakb acres ( 27· 75 
-9·00) as GCA for tpinor"schemes 

It has proposed CCA n 
Percentage of CGA/GCA on above basi~ comes to . 

Jn support of this, M.P. has selected some schemes for which 
CCA/GCA 

(I) For these schemes G~jarat bas given the nei area sown to 
'GCAas . 

(II) For minor schemes lor which .inspection was taken by 
Gujarat, the percentage of net area sown/GCA 

Gujarat has contended that the schemes selected by Madhya 
Pradesh are, therefore, not representative. 

On the basis of information supplied by M.P. for minor 
schemes (excluding pumping schemes) existing or under 
construction, the percentage ofCCA to GCA 

Considering that the future schemes may improve, .it is pro­
posed that CCA as considered by Madhya Pradesh may be 
accepted i.e., 72· 3% 

CCA ofMajor projects 

CCA of medium & minor _schemes (l9· 7l +l3· 55) 
;: 

51·61% 

16.54 

18·75 

13•55 
72.30% 

87•4% 

68·85% 

31·69% 

71·48% 

13·55 

Madhya Pradesh has adopted 6· 5 lakhs as CCA for ·pumping · __ , · 
schemes.10%This is about 10~{ ofmitjor aiid mediwn and 
minor schemes 10% of medium and minor sche~es would 
be more 

reasonable (16·54+13·55) 3·00 
10 

Total figures for medium minor & pumping schemes 

Medium 
'Minor 
Pumping 

Lakb acres 

16.54 
---13.55 

. ' ''llo 
33•09 

i 

I 
! 

• 

( 

• 
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STATEMENT 5.17 

GCA, CA and CCA as Claimed by Madhya Pradesh and as now decided by Tribunal 

Sl. 
No. 

Details of Projects 

1 Major Projects 

2 Medium Projects 

3 Minor Projects 
(i) CCA with more than 150 acres 
(ii) CCA With less than 150 acres 
(iiO Pumping Schemes 

. TotaJ Minor Projects 

4 Di\'ersion outside the basin 

Grand Total 

As claimed by M. P. 
,-
GCA CA CCA 

42·87 34•94 30•94 

27·56 23·19 19•71 

11·10 9•44 8·02 
7·65 6·50 5•53 
9•00 8.65 6·50 

27·76 23·59 20·05 

8·20 7·23 6•03* 

106·38 88•95 70·70 

La.kh Acres 

As DOW decided 

CA 

34•73 

CCA 

29•26 

16•54 

16•55 

5·70 

68·05 

•This is an alternative claim if CCA of 70·70 lakh acres is reduced. Therefore. this is not added to the CCA as claimed by 
Madhya Pradesh. • 

Non: Likely change in GCA is not considered. 

STATEMENT 5.18 
CCJA as Claimed by Madhya Pradesh and as now Decided by the Tribunal 

CCA As/Claimed By Madhya Pradesh 

Particulars 

Major Projects ' • 

Mediwn Projects 

Minor Schemes 

Pumping Schemes 

Total 

Figures indicated with+are diversion outside the basin. 

COA tb Now Decided 

Particulars 

Major Projects 

Medium Projects 

Minor Schemes 

Pumping Schemes 

Total 

Figures indicated wlth+are diversion outside th~ basin. 

Upper Zone 

1•25 

+1•20 

4·59 

2·45 

0·31 

8•60 
+1·20 

Upper Zone 

1•12 

1·14 

3·85 

2·45 

0·14 

7·56 

+1·14 

--

Middle Zone Lower Zone 

22-22 7•47 

+4·83 

10·96 4•16 

7·54 3· 56 

4·36 1·83 

45·08 17•02 
+4·83 

Middle Zone Lower Zone 

20·67 7•47 

+4·56 

9·20 3•49 

7·54 3·56 

2•01 0·85 

39·42 15•37 

+4·56 

Lakh A""" 

Total Zone 

30!94 

+6·03 

19·71 

13•55 

6•50 

70·70 
+ 6·03 
=76·73 

Total Zone 

29·26 

+5•70 

16•54 

13•55 

3•00 

62·35 

+5·70 
-68·05 
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CHAPTER VI 

WATER REQUIREMENTS OF MADHYA PRADESH & GUJARAT 

REQUIREMENT FOR IRRIGATION 

Claim of Madhya Pradesh 

6.1.1 Madhya Pradesh has claimed an aggregate 
annual requirement of 24.079 MAP of Narmada 
water for consumptive uses in the Narmada basin 
in Madhya Pradesh comprising 23.279 MAF for 
irrigation for a CCA of 70.70 lakh acres and 0.80 
MAF for domestic and industrial water supply. The 
details are fully set out in Madhya Pradesh State~ 
ment 3, filed in September 1975, where the claims 
for CCA under major, medium, minor and pump­
ing schemes and the water requirement for each 
category of scheme are given zonewise. Madhya 
Pradesh has stated af page 108 of Volume III of 
its Writlen Submission during the opening of its 
Case that if the Hon'ble Tribunal "Holds that water 
can be allocated for extra-basin areas also, than 
this Honble Tribunal will be pleased to consider 
Madhya Pradesh's claim for its extra-basin areas 
also. It may, however, be noted that the claim for 
water for extra-basin areas is not a claim in addi­
tion to 24.079 MAF". Thus, the total claim of 
Madhya Pradesh for Narmada water is 24.079 
MAF, rounded to 24.!0 MAF in Statement 3 
referred to above. 

Claim of Gujarat 

6.1.2 Gujarat, in its Written Submission 1-A 
d:uring the Opening of its Case has stated at page 
47 that its total water requirement, exclud:ing 
·evaporation loss at Sardar Sarovar, is 22.02 MAF, 
;comprising as under:-

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

Million Acre 
Poet 

'. For irrigation from Navagam Canal 20· 73 

For "domestic and industrial use 1·. 00 

For use downstream of Sardar Sarovar Dam . 0. 70 

AvaDable from en route rivers 

Net required 

---:,::-, .-:.:-, 
(-)0·41 

22.02 

85 

In Table 9 of Exhibit G-626, Gujarat has given 
particulars of the four parts of the commanded 
area to be irrigated as below:-

1. Zoned to XI 

2. Mahi Command 

.3. Banni 

4. Ranns 

Total 

CCA in Water 
lakh acres required 

at canal 
head 

Million 
Acre Feet 

54.02 12•81 

6,33 1·56 

2.28 1·32 

8.75 5.04 

71.38 20.73 

Report of Dr. Amhika Singh, Assessor 

6.1.3 At the 28th meeting of the Tribunal held 
on 20th to 22nd November, 1974, we directed Dr. 
Ambika Singh, Assessor, to investigate and report 
on the estimate of reasonable water requirements 
of the States of Gujarat and Madhya Pradesh both 
within and outside the Narmada basin from a 
scientific point of veiw. His report dated 15-10-1977 
is enclosed at Annexure VI. I._ We bad indicated 
in our direction:to the Assessor the various factors 
to be kept in view in making his scientific study. 
These are set out in the introductory part of his 
report. 

The party States have filed their respective com­
ments on Dr. Ambika Singh's Report. Exhibits 
MP/1198, MR/156, G/1288 and R/308. We have 
perused these comments also. 

•. ~ 

MADRY A PRADESH 
·' 

CCA in Madhya Pradesh ., 

.. 6.2.1 Madhya Pradesh Statement 27 gives details 
'of CCA proposed to be served with Narmada watei 
by various categories of projects. We h<ive examili­
ed the proposal in the previous chapter and -haW 

' .. __ , 

r ~ -I. . . 
'· 



~ndicatcd. the area which in our view need to be 
considered. The figures are tabulated below:-

I. Within tht barln 

Major projocts 

Medium projects 

Minor projects 

Mtcrominor projects 

PumPing schemes 

(Lakh Acres) 

Pror,""' 
Madhya 
Pmdesh 

J<l·94 

19.71 

8.02 

5,53 

6·50 

70·70 

6,033 

Ac:ccptcd 
by the 
Tribunal 

29'26 

16.54 

8.02 

S· 53 

3-00 

62·35 

5,70 

68·05 

Water requ_ircmen~ of Madhya Pradesh for irriga­
tion will, therefore, be considered for a CCA of 
68.05 lakh acres. 

:Cropping Pattern and Irrigation lntef1S!'.j 
Madhya Pradesh 

6.3.1 Statement 19, filed by Madhya Pradesh 
in November. 1975, gives figures of intensities of 
irrigation prOposed from time to time for the area 
to be irrigated with Narmada water in Madhya 
Pradesh. There is considerable diversity in the 
'various proposals. In its Statement 20 as also in 
'Statement 13 of Exhibit MP-712 (November 1975), 
·Madhya Pradesh bas set down the intensities as 
:given below and bas claimed water on that basis. 

z.o ... 
Category or projects 

Upper Middle l.o>U 

" -
Major 195 1S7 197 

Modlum 12ll 114 114 

Mln<l' 107 109 104 

Pumping . ' 154 161 •. 157 

:.F~r .'micr~minor schemes, with CCA less than .I 50 
.~cres each, an intensity of 100 per cent has been 
,adopted. 

6.3.2 Dr. Ambika Singh has dealt at some length 
with the question of cropping pattern and irriga-

tion intensity for Madhya PradeSh in his report 
(Annexure VI. D. He has given in Table- 3 of para­
graph 5.44 of the report, the cropping pat~ern and 
intensities considered suitable by him for the vari­
ous zones. and un_d~r diffe.r~nt. categories of pro­
jects. He has proposed' reduced interiSitics for all 
categories of projects, excepting microminor, for 
reasons given by him. These arc compared below 
with those proposed by Madhya Pradesh. · 

Proi'O"d Recommend~ 
by Madhya ed by Dr. 
Pradesh Arnbika 
(M.P. Sin~ 
Statement (weighted) 

2ll) nveroge) 

Major projects 168 Ill 

Medium projects liS 110 

Minor projects . 107 90 

Microminor projects 100 100 

Pumping schem~ 159 "' 
In our view there is an inbala~cc in the intensities 
proposed by the Assessor as would be evident from 
the paragraphs that follow. 

6.3.3 Madhya Pradesh has submitted project re­
ports of 24 major projects to the Tribunal mostly 
p'rcpared after the setting up of the Tribunal in 
1969. In most of these high intensity of irrigatio.n 
has been itdopted. the highest being 206 per cent 
in Narmadasagar project (1969). Exhibit MP-!58, 
followed by 203 per cent in Omkareshwar pr~ject 
(1972) Exhibit_MP~321.. In the few projects that 
have actually been taken up for implementation 
the intensities adopted are significantly lower. .In 
the Tawa project (1970!. Exhibit MP-179, submit· 
ed to World Bank for aid, the intensity adopted is 
138 per cent. In the Barna project (1971); Exhibit 
MP-328. it is 104 per cent. In three other major 
projects, the Hasdeo, the Upper Wainganga and the 
Bariarpur, submitted by Madhya Pradesh to 
Government of India for approval, the accepted 
i.ntensitics are 157 p::r cent, 129 per cent and 85 
per cent respectively. It is, therefore, Clear th<it the 
intensities ·proposed · by Madhya Pradesh "in its 
Statement 13 of Exhibit MP-712 are on the high 
side. In our view it would be reasonable to adopt 
an average_ inte;nsity of 135 per cent for major·pro­
jects and 120 per cent for pumping schemes .... 

6.3.4 As regards medium and minor projects. 
Madhya Pradesh has furnished information in Ex­
hibits MP-!051. MP-1079, MP-1109 and MP·!TI2. 

• 

• 

• 

• 

,, 
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regarding performance· of existing projects in t~e 
upper, middle and lower zones of Narmada basm 
during 1973-74, 1974-75 and 1975-76. The result 
is tabulated below:~ 

Serial 
No. 

Zone CCA 
(Acres) 

Medium Schemes 

1 Upper Zone. 9,470 

2 Middle Zone 60,657 

3 Lower Zone. 20,191 

Minor Schemes 

1 Upper Zone 

2 Middle Zone 

3 Lower Zone 

Nil 

8,887 

3.389 

Average Average Reference 
annual intensity to 
irrigation (per cent) Exhibit 
developed 
(Acres) 

5,991 

47,111 

13,736 

Nil 

4,773 

1,797 

63.26 MP-1051 

77.67 MP-1079 
& 

MP-1109 
.68.03 MP-1112 

Nil 

53.71 MP-1079 
MP-1109 

53.02 MP-lll2 

Allowing for better performance in future .rears •. it 
would be reasonable to adopt an average mtens1ty 
if 90% for medium projects and 75 per cent for 
minor and microminor schemes. 

6.3.5. Dr. Ambika Singh has discussed the cropp­
ing pattern proposed by Madhya Pradesh in para­
graphs 5.42 and 5.43 of his report and has made 
his own recommendation for cropping patterns for 
vario.us categories of projects in the three zones of 
Narmada basin for the intensities proposed by him. 
For the purpose of assessing water requirement of 
Madhya Pradesh the same cropping pattern 3djust­
ed more or less prorata for the intensities indicated 
by us in the paragraphs above may be adopte-d. 

Deltas in Madhya Pradesh 

6.3.6 As regards deltas, Dr. Ambika Singh has 
adopted the figures given by Madhya Pradesh in 
Statement 13 of Exhibit MP-712. In this statement 
deltas for major, medium and minor projects are 
as in Statements 9, 10, 11 and 12 of that exhibit 
and for pumping schemes as planned for the 
medium schemes at pp 47-52 of Volume II of Ex­
"hibit MP-312. For microminor schemes a delta of 
15' feet has been assumed by Madhya Pradesh. 
The weighted average deltas in Table 4 in Dr. 
Ambika Singh's report come to, major projects 
2.57, medium projects 2.07, minor projects 
1.89 pumping schemes 2.56 and microminor 
sChemes 1.5 feet. These are deltas at canal head. 
We accepl these figures as reasonable. 

Water Requi11ement of Madhya Pradesh for 
Irrigation 

6.4.1. With the figures for irrigation intensities 
and deltas accepted by us in the paragraphs above, 
the water requirement of Madhya Pradesh for irri­
gation in the CCA as determined in the preceding 
chapter works out as under:-

Category of Project CCA Intensity Delta Water 
lakh % at require-
acres ofCCA canal mont 

head NAP 
ft. 

Major 

Within basin 29·26 J 
6utside basin . 5.70 34·96 135 2· 57 12·129 

Medium 16· 54 90 2·07 3·081 

Minor 8·02 75 1· 89 1·137 

Microminor 5· 53 75 1·50 0·622 

Pumping 3·00 120 2·56 0·922 

68·05 17· 891 

The water requirement of Madhya Pradesh for 
irrigation is thus 17.891 MAP. 

GUJARAT 

CCA in Gujarat 

6.5.1 As stated in paragraph 6.1.2. above, Guja­
rat has proposed providing irrigation in the follow­
ing culturable commanded areas:-

Zones I to XI • 

Mahi Conunand 

Banni & Ranns 

CCA in 
lakh acres 

54·02 

6· 33 

ll· 03 

71· 38 

6.5.2 In the first place, we see no reason why 
the area under Mahi Command (6.33 lakh acres) 
should be included under Narmada commarid. 
This area is already irrigated or intended to be 
irrigated by Mahi waters under the sanctioned 
Mahi Right Bank Canal Project, Stage I [Ex. G I 
342(1V) (i) Stage I has already been completed 
by Gujarat which comprises a diversion weir at 
Wanakbori and Mahi Right Bank Canal Works. 
Gujarat made no proposal for including this area \ ·' ,. 

t ' 
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in Narmada Command originally before the· Khos­
la Committee but Dr. Khosla, on his own initia­
tive, suggested that Mahi area should be brought 
under the Narmada Command so that 1.58 MAF of 
water may be released for the use of border areas of 
Rajasthan. As regards the Great and Little Rann of 
Kutch and Banni area also, we See no justification 
for Gujarat's claim to irrigate these areas from 
Narmada. Gujarat has claimed 6.36 MAF of 
water· for this area on the basis of CCA of 11.03 
lakh acres and delta of 5.8 feet (at canal head). 
Gujar:at made no claims for the Great Rann of 
Kutch and Banni area before the Khosla Commit­
tee. So far as the Little Rann is concerned, the 
Dutch Team was of the opinion that desalination 
was a great problem and the soil studies made by 
Gujarat did not furnish sufficient basis to show that 
desalinatiOn was possible (See Ex. G. 349). In any 
case, these areas are admittedly barren and sparsely 
populated. The soil conditions in. this area are 
characterised by high salinity, a very low horizontal 
permeability, a vertical penneability of nearly nil a 
high -ground water table and an impervious layer 
near the ground water surface. The whole area is 
also subject to high evaporation and low rainfall. 
There is no adequate evidence produced by Gujarat 
that these areas are capable of being reclaimed at 
reasonable cost. Neither the pot experiments con­
ducted at the Soil Research Institute, Baroda nor 
the experiments conducted at Umrath on 36 acres 
of land could be extrapolated to this area. The pilot 
plot in Banni area on light soils has no doubt shown 
the possibility of growing crops· but Gujarat has 
not investigated or furnished data from which de­
sign parameters for effective reclamation of the area 
could be derived. Even if it is assumed that the 
area could be reclaimed and developed with the 
quantity of water indicated by Gujarat, the project 
would be highly uneconomic. A delta of 3.8 feet 
at field head has been proposed for the area. Tak­
ing into consideration 50% towards transit loss, the 
delt~ at canal head will be 5.8 feet. We, therefore, 
accept the argument of Maharashtra and Madhya 
Pradesh that the claim of Gujarat for 6.36 MAF of 
water for irrigating 11 lakh acres in Ranns and 
-Bani should be rejected. Our Assessor, Dr. Ambika 
Singh has expressed the same view in his report, 
Ex. C-5. :t:?t. t~e_.se reasons, we are of the opinion 
·that· the Mahi Command area, the Little and Great 
· Ranns of Kutch and Banni area should be excluded 
from the computation of the equitable share of 
Gujarat. - · • 

6.5.3 In the preceding Chapter, we have dealt 
;:With Gujarat's proposal for providing irrigation in 

a CCA of 54.02 lakh acres in Zones I to XI. We 
have concluded therein that only a CCA of 50.02 
lakh acres in the zone area need to be accepted for 
irrigation from Navagam Canal 

Cropping Pattern and Irrigation Intensity 

6.5.4 In examining the claim of Gujarat for 
Zones I to XI, Dr. Ambika Singh has stated in his 
report that the cropping pattern proposed by Guja­
rat for the area is reasonable and is nearer its exist­
ing cropping patterns. We agree with him. 

6.5.5 ln Exhibit G-960 (May 1976) Gujarat has 
shown its proposed intensities for the zone area 
zone-wise. These are abstracted in Statement 6.1 
(attached herewith). The intensities range between 
60% for Zone V and 110% for Zone IXA. The 
weighted average intensity comes to ~0.36% and 
Gujarat has claimed water for this area on that 
basis. 

6.5.6 Dr. Ambika Singh has stated in his report 
that in his view the intensity of annual irrigation in 
the area of Zones I to XI should not be more than 
65% and has explained that his suggestion is made 
in the light of paucity of water and soil conditions 
there. We, however, notice that an intensity of 87 
per cent had been accepted in the Broach Irrigation 
Project, as approved by Planning Commission, vide 
Exhibit G-6. In Kadana Project (1961) Exhibit 
G-342, the intensities provided are 98% for Mahi 
Right Bank Canal and 80% for Direct Canal. In 
the neighbouring Ukai Project area, Gujarat provid~ 
ed an intensity of 100% for Left Bank Canal and 
105% for Right Bank Canal, vide Ukai Project 
Report Volume 1-Exhibit G-188. In the face of 
these provis.ions, we are unable to accept the As­
sessor's recommendation in the matter for estimat. 
ing the requirement of water for Gujarat as dis­
tinct from what might be apportioned to it. In our 
view, the reasonable intensity for estimating there­
quirement is 85% with a cropping pattern proposed 
by Gujarat. 

Delta in Gujarat 

6.5.7 In Exhibit G-960. at page 27, Gujarat has 
added 50% for transit losses to the water at field 
head to work out the requirement at canal head. 
In other words for delta at canal head it has added 
50% to the delta at field head. In dealing with 
Zones I to XI Dr. Ambika Singh has stated that 
the delta proposed by Gujarat is reasonable but has 
pointed out that if the main canal, branches and dis­
tributaries upto 100 sausec capacity are lined than 
50% transit loss is an over~estimation ·and that the 
loss is not expected to be more than 33.3 per cent. 

• 

• 

• 
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6.5.8 In Maharashtra's Note 7 of February, 
1977, calculations are given by Maharashtra of 
Gujarat's water requirement. In these calculations, 
Maharashtra has assumed 33!% as transit loss to 
be added to water requirement at field. In Note 2 
to these calculations, Maharashtra has stated as 
under:-

"Gujarat has proposed lining to main canal 
branches and distributaries upto I 00 cusecs 
capacity.. Even so, transit losses are provided 
at 50% of field requirement, which according 
to Maharashtra, is an over-estimate. The 
tranist losses are not expected to be more than 
3t per cent." 

ln Madhya Pradesh's Master Plan (1972) Exhibit 
MP-312, it is stated in a footnote at page 48 of Vol­
ume II as under 

"The transmission losses as adopted, represent 
a loss of 3"3% on the canal head capacity for 
major projects, 28.5% for medium projects 
and 26% for the minor schemes. The bigger 
channels will have to be lined if the losses have 
to be limited to these percentages." 

Thus the delta .at field is increased by Madhya 
Pradesh by the following percentages to obtain the 
delta at canal head:-

Major projects 

Medium projects 

Minor projects 

50% 

40% 

35% 

Again, in the Report of the Irrigation Commission 
(1972) Volume I page 117, it is stated that "com­
monly accepted figures for transit losses in alluvial 
plains of North India are .17% for main canal and 
branches, 8% for distributaries and 20% for water 
course, which gives a total loss of 45% of the water 
entering the canal head." Thus with loss of this 
magnitude, 82% more water has to be provided 
at canal head than required at field. This, of 
cot:rse is for an unlined canal. Also the figure differs 
from project to project and depends upon the per­
meability of bed and bank material and in a small 
way to some other factors. Nevertheless, these 
figures do indicate that a transit loss equal to 50% 
of the water received at the field is not unreasonable 
in major projects with the.ir larger channels lined. · 
Both Gujarat and Madhya Pradesh have adopted 
this figure, which we accept. 

6.5.8 In Exhibit G-960 !May 1976) at page 27. 
Gujarat has cfaimed 12.554 MAF of Water for an 
annual irrigation of 48.8121akh acres (see Statement 
6.1 attached). This gives a delta of 2.57 feet at 
28 Agri-12 

• 

canal head with a transit loss of 50% of the water 
reaching field head. We accept this delta for 
Gujarat. 

Water Requi1·ement of Gajarat for Irrigation 

6.5.9 For the accepted CCA of 50.02 lakh acres 
for Gujarat and with an intensity of irrigation of 
85% and delta at canal head of 2.57 feet Gujarat's 
water requirement for irrigation comes to 10.927 
MAF. 

STATEMENT 6.1 
Annual Intensity of Irrigation Proposed by Gujarat 

for Various Zones Vide G-960 (May 1976) 

zone 

II 

IliA 

IIIB 

me 
IIID 

I tiE 

IV 

v 
VIA 

VIB 

VIIA 

VIIB 

VIITA(I) 

VTIIA(ll) 

VUIB(I) 

VfiiB(TJ) 

IXA 

IXB 

XB 

XB 

XIA 
XlV(l) 

XIV(IIJ 

XIC 

Proposed Area CCA 
intensity irrigated (Acres) 

(of CCA) annually 
(Acres) 

2 3 4 
-----

108·0 92,124 85,300 

104.0 68,537 65,900 

108.0 282,960 262,00(1 

i09 .o 28,230 25,8::19 

96.0 103,872 108,200 

100.00 503,000 503,001 

80.0 161,440 201,800 

107.0 239,680 224,000 

60.0 124,440 207,400 

105.00 74,550 71,000 

100.0 103,800 103,000 

84.0 180,512 214,895 

84.0 77,952 92,800 

65.0 181,415 279,100 

85.0 408,256 480,301 

90·0 92,070 102,300 

106.0 45,050 42,500 

110.0 59,840 54,400 

86.0 473,870 551,012 

95.0 399-570 420.600 

78.0 258,648 331,600 

93·0 400,458 430,600 

107·0 237,215 221,696 

90·0 186,568 207,298 

85·0 97,154 114,299 

488,1,211 5,401, 701 

4881211 
Weihtod average intensity" x 100=90.36% 

5401701 



WATER REQUIREMENTS FOR DOMESTIC 
AND INDUSTRIAL PURPOSES 

Madhya Pradesh . 
6.6.1 Water requirement for domestic and indus­

trial purposes in Madhya Pradesh is dealt with in 
Chapter 10 of t~e Master Plan for Development 0f 
Water Resources of the Narmada in Madhya Pra­
desh 1972-Exhibit MP-312. 

6.6.2 Water requirement has been indicated for 
the year 2021. In ad~ition to ·water supply to 

towns (pop.ulation in excess of 5000) within the basin 
provision has been made for supply to Indore, 
Mhow and Bhopal which are outside the basin. It 
is stated thnt these will dep~;!nd on Narmada for 
domestic water requirements. For rural use, apart 
from human population, live stock also has been 
taken into· accot:nt. 1t has been envisaged that half 
the rural requirement would be drawn from surface 
water and the rest from groundwater. Allowing for 
the uvailability from gro-undwater source and taking 
into account conveyance losses; the requirements for 
consumptive use. for domestic purposes to be met 
from the Narmada has been . wor.ked out to be 
0.439 MAF. 

6.6.3 As regards industrial .requirements, it is 
said that of the ~otal requirement of 0.370 MAF, 
20 per cent would be met ~rom_groundwater source 
and the remaining 0.296 MAF from Narmada. In 
addition, the Satp.ura Therinal Power Station would 
require 0.099 MAF. ThuS, the total annual con­
sumptive use of industries ·and ·the Thermal Power 
Station adds up to 0.395 MAF. 

6.6.4 The total consumptive use for domestic 
water supply and industries· for whiCh water has to 
be drawn from the river is thus ·claimed to be 0.834 

I MAF (0.439 for domestic use and 0.395 for indu::..­
trial and thermal power station use). This has been 
rounded off to 0.8 MAF. 

6_.6.5 Gujarat has, in its Written Submission 2 
(April 1975) stated at page 54 that it does not dis· 
pt:te Madhya Pradesh's estimate of 0.8 MAF for 
its total consumptive use for domestic water supply 
and industries Lo be served by Narmada waters. 

6.6.6 In the Master Plan Exhibit MP-312, Vol. 
l(a), it is stated at pp. 22·23 that while the total 
consumptive use for domestic and industrial pur­
poses to be met from surface water would be 0.800 
MAF, the withdrawal from the river flows for these 
uses would be 1.519 MAF. The difference of 0.719 
MAF. the withdrawal from the river flows for these 
tion and return flows. As regenerated and return 

flows are taken into account in assessing 28 MAF 
of utili sable water of 75 per cent dependability, the 

';requirement of Madhya Pradesh for domestic and 
iTtdt:strial use of water is to be estimated as 1.519 
;MAF and not 0.800 MAF which is its consumptiVe I . 
use. 

Gujarat 

6.7.1. Gujarat's requirement of water for domestic 
and industrial use is stated in Sardar Sarovar Pro­
ject Report Part lll Volume III (Exhibit G·l 77) at 
pp 337~341. The assessment of the requirement 
is for the year 2001. Gt:jamt's Written Submission 
No. 1-A (May 1975) summarises the requirement at 
page 40 as follows:~ 

--~------

---~----

(i) Ahmedabad 
(ii) Other cities with population 

of more than l Jakh 
(iii) Kandla 
(iv) Towns, for population of mocc 

than 10,(}(){) 
(v) Diversified industries in Narmada 

Command 

Total 

Million Million 
litres/day gallons! 

d'Y 

1,728 380 

227 50 
227 50 

545 120 

m 50 

2,954 650 

I The total corites to b.87"MAF ·but has been rounded 
off to 1.0 MAF. · · · 

6.7.2 As regards domestic water requirement of 
villages in the command area of Navagam Canal. 
it is stated at page 341 of Sardar Sarovar Project 
Report Part III Volume .IIl (Exhibit G-177) that 
"this requirement is not added here as these villages 
will be able to get sweet water st;pply from the 
underground water resources built up by continued 
irrigation or by seepage from villa!:!e tanks which 
can be fed by the proposed Narmad~ Canal during 
period of surplus flows in canal." 

6.7.3 In Maharashtra's Note 4 (February, 1977), 
it has been averred that the existing use of water in 
1971 has been as stated below and should be taken 
into account. 

Ahmednbad city 

Saurashtra cities 

Small towns in Sauras:htr;: and Kutch 
Region 

80·00 mgd. 

11·32 

28·26 
" 

119·58 " 

or say 120 

• 
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Thus, the anticipated increase in the requirement in 
a period of 30 years between 1971 and 2:001 h 530 
mgd. (650-120), Madhya Pradesh's requirement 
of 1.519 MAF is for the year 2021. Projecting 
Gujarat's incremental requirement for 50 years on 
pro rata basis, Glijarat's requirement comes to 
530 x 50/30~883 mgd. ]ncluding existing use,l 
therefore, Gujarat's total requirement in the year 
2021 would be I 003 mgd. (120 + 883) or 1.343 
~MAF. 

6.7.4 The Dharoi Project on the Sabar.mati, as 
approved in 1971, provides for water supply to 
Ahmedabad and Gandhinagar to the extent of 161 
mgd. (150+ 10.8) vide Dharoi Project Report, VoL 
I pp 25~26 (Exhibit G-185). This is to be drawn 
for nine months in a year as during three months 
there is sufficient flow in the river below Dharoi to 
meet the requirements, vide ibid. For meeting the 
present requirement, the supply from the river is 
augmented by drawing 18 mgd from tubewells (vide 
ibid). Supply from tubewells should continue to 
be utilised. 

6.7.5 The quantum of water Which is already 
·available or has been secured for domestic and 
industrial use of Gujarat is as under. 

Million gallons 

(i) For Ahmedaballl. and Gandhinagar 

From Dharoi Project for nine months 
@161 mgd. (273x 161) 43,953 

From Sabarmati river beloW Dharoi 
for 3 months @161 mgd. (92x 161) 14,812 

From tubewells for 9 post-monsoon 
months(273x18) 4,194 

Total 62,959 

(ii) Saurashtra cities 11· 32 mgd. 
Small towns in Saurashtra and Kutch 

Region 28· 2fi mgd. 

(Su para!j:raph 6.7.3) 
Total 

S<IY ~Omgd. 14,600 

77.559 
or 0·284 MAF 

The total requirement of Gujarat for domestic and 
industrial use being 1.343 MAF, tbf! balance. to be 
met frOm Narmada is 1.059 MAF. \ 

Asvessed Requirements 

6.8.1 The requirement of water for domestic 
and industrial use to be met from the Narmada 

Gujarat's Claim for Releases for ust! below 
Navagam 

6.9.1 Gujarat in its Written Submission Volume 
I-A page 36 has claimed 1.000 ~.:usecs throughout 
the year or 0.7 MAF annually of Narmada water 
for releases below Navagam for meeting established 
uses of navigation, domestic water requirements and 
irrigation. It has further stated that ''it would be 
necessary to let down a minimum quantity of 1,000 
cusecs continUous for reaching these conclusimlS. 

6.9.2 But Gujarat has not given the basis or lhe 
break up of the requirement of 0.7 MAF claimed 
as an incumbent requirement as between (a) navi­
gation, (b) domestiC use, (c) irrigation use or (d) 
arrestiug salinity progress. Gujarat has also not 
furnished any studies or any other material to sup­
port its case on the quantum of requirement for 
navigation or the other three heads. 

6.9.3 Gujarat has quoted from the Report of the 
Inland Water Transport Committee, Government of 
India, (Exhibit G-400) to indicate the extent of navi­
gation on the-river. (]bid pp 27-39). According to 
this Report, the Narmada is navigable by sailing 
vessels and co_untry boats for a total distance of 160 
kms from the sea. The river is tid~l upto Manga­
Jeshwar aboL:t-66 kms from the river mouth. Broach 
lies in this reach. Navigation is now possible for 
only 12 days in a month for sailing vessels of SO 
to 100 tonnes capacity because of accummulation 
of silt in the river and formation of several sand bars 
between Broach and the sea. River navigation has 
been on the decline not only on the Narmada but 
on other rivers in the country, being unable to stand 
the competition of rail and road transport ·which 
provide better facilities. In any case, Broach which 
is the main port for sailing boats is in tidal reach 
and can continue to have the benefit of navigation. 

may, therefore. be estimated as follows:- J 
Madhya Pradesh 1 .52 'viA F-) 

6.9.4 In Exhibit G-86. page 20 .. Gujarat has 
given figures of annual irrigation and withdrawals 
by three irrigation schemes which lift water directly 
from the Narmada river. The annual irrigation 
adds up to 7,734 acres only and the withdrawal for 
.it to 1239 mcft per annum. An additional with­
drawal of 223 mcft is shown for Broach water <;up­
ply scheme. The total committed use is thus 1472 
mcft or 0.033 MAF. After the construction of 
Sardar Sarovar Dam, there will still be considerable 
discharge in the river downstream of the dam dur­
ing the rainy period and in the remaining period on 
appreciable flow of regenerated water. On creation 
of Sardar Sarovar and introduction of irrigation Gujarat 1.06 MAJ:} 
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from Navagam Canal on the right bank of the river 
and from Karjan project on the left bank, the pre­
sent regenerated inflow would get augmented by 
me-re than twice the committed use of O.r033 MAF. 
This river flow. apart from the available ground­
water there, should be sufficient to meet these re- . 
quircrncnts. As regards salinity ingress, this would 
affect only a few villages some distance upstream 
of the tidal reach. In the 66 kms of tidal reach, a 
release of I 000 cusccs from Sardar Sarovar as pro­
posed by Gujarat would be wasteful as it can hardly 
have any significant impact against the heavy daily 
flush of saline tidal water. 

6.9.5 In view of what has been stated in these 
paragraphs, it is not possible to accept Gujarat's 
plea for apportionment. of water for downstream 
uses. 

6.10.1 We have consulted our Assessors, Dr. 
S. B. Hukkeri. Dr. M. R. Cfiopra. Shri Balwant 
Singh Nag and Shri C. S. Padmenabha Aiyar with 
regard to the subject matter of this Chapter. They 
all advise us that they agree with the conclusioris 
reached in paragraphs 6.4.1. 6.5.2. 6.5.9. and 6.8.1. 
and the reasoning given by us for reaching these 
conclusions. 

• 

• 
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ANNEXURE VJ.l 

Camp : New Delhi 

15-10-1977 

PROF. AMBIKA SINGH 

DEAN, FACULTY OF AGRICULTURE 

P.M.B. 1044, AHMEDU BELLO 

UNIVERSITY, ZARIA 

(Nigeria) 

Dear Sir, 

I have the honour to submit herewith my Report 
"On the Water Requirements of Madhya Pradesh 

and Gujarat." I am most greatful to you for 
granting me time to submit my report. I have taken 
this opportunity to examining all the written argu· 
ments· of the party St'ates and all the relevant 
exhibits filed by the party States so far on the subject 
of this report. 

Mr. Justice V. Ramaswami, 

Chairman, 

Yours sincerely, 

Sd./­
AMBIKA SINGH 

Narmada Water Disputes Tribunal, 

NEW DELHI. 

Introduction 

1.0 I was appointed part-time Assessor (Agro­
nomy) and was in the 28th meeting of the Narmada 
Water Disputes Tribunal directed to investigate and 
report on the foTiowing technical matters. 

1.1 Estimate of reasonable water requirements of 
the States of Gujarat and Madhya Pradesh both 
within and outside the Narmada basin from a 
scientific point of view after taking into account: 

(a) the areas proposed to be irrigated; 

(b) climate; 

(c) effective rainfall available for crops pro­
posed; 

(d) consumptive use of water: 

(e) evaporation data--evaportranspiration, 
crops co-e~cient and other relevant 
factors; 

(f) intensity of irrigation suggested; 

(g) net culturable command areas of major, 
medium and minor projects; 

(h) the chemical and physical qualities of soils 
and their suitability for proposed or modi­
fied crop pattern : 

(i) the present and futUre crop patterns; and 

(ii) any other relevant. factors. 

The tribunal fr.:rther directed me "to take into ac­
count the claims to Narmada waters put forward 
by Gujarat and Madhya Pradesh in their respective 
Statement of Case and Rejoinder, the Master Plan 
of Madhya Pradesh and the various project reports 
and the other documentary evidence respectively 
submitted by each State." 

1.2 My report was to be submitted on or before 
the 15th May, 1975. Documents continued to be 
submitted by party States till January, 1977. There­
fore, the final drafting of the report actually siarted 
in the later half of January, 1977. 

1.3 Permission was granted till the end of March, 
1977 for submission of the report (vid~ proceedings 
of the Tribunal dated the February 7, 1977). 

1.4 Besides examining documentary evidence, I 
made field visits in the proposed command areas of 
Gujarat and Madhya Pradesh. In these visits I was 
accompanied by the experts of these States who 
showed me the soil conditions and other relevant 
factors. These visits proved very valuable in arriv­
ing at the conclusions given in the subsequent 
chapters. 

1.5 I wish to thank the officers of the Tribunal 
and State Governments for all the help and assist­
ance rendered during the course of this study. 

Utilizable Quantum of Water and Claims of the 
party States 

2.0 As per the Tribunal's directions dated 8-10-74 
net utilizable quantum of water at 75% depend-
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ability in the Narmada River at Navagam dam site 
has been determined as 28 MAF. The require~ 
ment of Maharashtra and Rajasthan for use in their 
territory arc 0.25 and 0.50 MAF respectively. De­
ducting these quantities. the net available quantit 
of water for rsc in Gujarat and Madhya Pradesh is 
27.25 MAF. 

Madhya .Pradesh is the upper riparian State. 
Therefore, it is logical to start with its claim first 
and then present the case of the lower riparian State 
Gujarat in a scientific study. 

Claims of Madhya Prade:-.·11 

2.1 .Madhya Pradesh has claimed an aggregate 
annual requirement of 24.08 MAF (Figures round· 
ed to two decimal places) of Narmada water for 
consumptive uses in the Narmada basin in Madhya 
Pradesh comprising (i) 23.28 MAF for irrigation for 
a CCA of 70.70 lakh acres and 0.80 MAF for 
domestic and industrial water supply. The detail~ 

urc fully set out in Madhya Pradesh's Statement 3 
where the claims for CCA under major, medium 
minor and pumping schemes and the water require. 
ment for each category of the scheme is given zone· 
wise. Madhya Pradesh has also claimed 1.82 
MAF of Narmada waters for irrigation outside 
Narmada basin, bt:t in alternative to some use in 
the Narmada basin. 

Claim of Gujarat 

2.2 In its Written Submission 1-A during its 
opening of the case Gujarat has submitted its total 
water requirements from the Narmada for con­
sumptive uses and for release below Navagam. In 
its claim made before the Tribunal Gujarat has 
proposed to irrigate 71.38 lakh acres from Narmada 
waters. This claim includes four parts of the com­
mand. Table 9 of <Ex. G·626) Column 6 gives 
water requirements at the field of the command as 
under:-

Part of the command 
Water requirement 

at field in MAF 

--~ ---------
I. Zones I-XI 

2. Mahi Command 

3. Banni 

4. Ranns 

8·54 

l-04 

0· 88 

3•36 

Total 13· 82 

Column 7 of the table assumes transit losses at 
50% of the field requirement. The total under 
column 8 gives total irrigation water requirement of 
the command at canal head at 20.73 MAF. Adding 
reservoir evaporation losses of 1.2 MAF and ils 
domestic and industrial uses (1.00 MAF) and 
release below Navagam (0.70 MAF) and 0.41 
MAF available water from en route rivers the 
water requirement of Gujarat from Narmada for 
consumptive uses and release below Navagam are 
20.73 + 1.20+ I.OO+O.J:}._.4J =23.22 MAF. 

Total of tlw Claim of two States 

2.3 Tfie water requirements of both the States as 
per their claims works out (24.08+ 23.22) = 47.30 
MAF. Only 27.25 MAF water is available for 
allocation, between two States. As water require· 
ment is dependent on CCA. assumed cropping 
patterns and intensities of irrigation and delta, an 
examination of these wilJ be done to work out the 
reasonable water requirements of the pany States. 
B::fore doing so the historical perspective is very 
briefly presented. 

Historical Perspectil'(~ of the Claims 

2.4.0 The claims of the party States have been 
examined in the past by Khosla Committee <G-83) 
in 1965 and official level disct:ssion in 1966. 
Madhya Pradesh has prepared a Statement (State­
ment No. 16) in which it has put in the chronologi­
cal order from 1948 to 1971 the area to be irrigated 
in lakh acres and water requirement at canal head 
in MAF in Madhya Pradesh and Gujarat. This 
statement indicates the rising claims of both the 
States on Narmada waters. 

2.4.1 As far as Madhya Pradesh is concernCd, its 
claims before Khosla Committee have been given 
in MP/74 and before this Tribunal in the Revised 
Master Plan <MP/3121. The revised Master Plan 
gives inler alia details of land categories and zone· 
wise requirements for irrigation under major, me­
dium und minor and pumping schemes. 

2.4.2 As for as Gujarat is concerned. on page 5 
and SA of the Written Submission I of Gujarat 
during the opening of its case. a comparative state­
ment of GCA. CA and CCA of Narmada+JOO 
Canal arc given as per pleading Vol. J. as per Pro­
ject Report (GJI77) and as per G/626 based on 
Ex./425 enclosure No. I. Madhya Pradesh has also 
prepared another comparative statement showing 
figures of GCA. CCA and Water requirement be­
fore Khosla Committee and before this Tribunal 

• • 
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(Written Submission of Madhya Pradesh during 
opening of its case Vol. IV page SA). 

Methodology of the Study 

3.0 In order to carry ot.:t fully the directives of 
the Tribunal one has to follw simulation methods 
in water development which have so successfully 
been applied to such problems and have been sum­
marised in Irrigation and Drainage Paper No. 23 
of the Food & Agriculture Organisation of the 
United Nations, Rome 1974 (Simulation methods 
in Water Development by Carr and Underhilli. 
This publication shows, inter alia, t~at in the asses5-
ment of water requirement of an area there are 
several variables which have to be considered. Some 
of them have been explicitly listed in the directive 
given to me by the Tribunal. ln order to develop 
a model on the lines suggested in the publication, 
one has to quantify or at least codify in a quantita­
tive terms the variables that characterise the model 
components. The most important one in which an 
agronomist comes into picture is Irrigation Water 
requirement per acre. This irrigation water require­
ment is a complex parameter for it is a function of 
both cropping pattern and crop requirement. 
Corpping pattern is decision variably implying 
that one can choose from the whole range-of possi­
ble values. The range of cropping patterns now 
possible in the party States are multiple cropping 
on one extreme and the existing ·cropping pattern 
prevalent in the area proposed to be irrigated. Bel­
ween these two ertrcme several cropping patterns 
are possible :md could be selected. As will be­
come evident in a later chapters MaOhya Pradesh 
has emphasised the multiple cropping aspects in its 
pleadings whereas Gujarat is quite nearer to exist­
ing pattern. Similarly for delta to be adapted ior 
the constituent crops of the cropping pattern, only 
the optimum value is well defined as it is worked 
out in agronomic experiments. When enough water 
is not available, one has to bring into consideration 
Several exogenous parameters (non-agronomic 
variables) and give delta at a sub optimum level. 
Similarly intensity of annual irrigation (percentage 
of CCA) could be varied on the basis of exogenous 
factors. 

3.1 The presentation of the claims of the party 
States at various points of time shows the variations 
in the CCA, cropping patterns. intensity of irriga­
tion and delta. The honot:rable Tribunal has to 
allocate water to these States for consumptive uses 
during the coming 40 years or so. During ~his 
period several unpredictable changes in agricultural 

i 
techniques are likely to:take place. 1 have, thereM 
fore, not attempted to develop a model simulating 
the condition of present agriculture or a projected 
agriculture in areas proposed to be irrigated in the 
party States to (a) allocate water optimally among 
various crops and (b) to estimate the marginal 
value product of water. Instead, an empirical 
examination of the components of w<,tter require­
ments is made based on the facts put before the 
Tribunal by party States and my own agronomic 
kriowledge and jt:dgement. 

3.2 I would like .to point out here that even this 
empirical examination is not so simple as it seems 
on the surface. If one starts examining the situa­
tion in depth several basic questions arise. What is 
the objective/s of irrigation? They are many and 
could be put in the following broad categories: 

(1) in arid areas irrigation is provided as the 
principal source of water throughout the 
year. 

(2) in arid and semi.arid areas, irrigation acts 
as a regular supplement to insufficient 
rainfall or to make up for the maldistri­
bution of rainfall during the crop season. 

(3) in areas where even if rainfa11 is generally 
high but is confined to three or four 
months in the year irrigation is needed 
for growing a second crop in the season. 

(4) in semi·arid areas or in unpredictable 
monsoon areas, irrigation acts a:s an 
insurance again~t failure of rains. 

(5) in semi-humid areas irrigation could be 
applied as a measure to increase the yield 
of crops requiring more regular supply 
of water than found in nature. 

(6) on soil infested with salinity and tor 
alkalinity irrigation is goven for soil reM 
clamation and crop production. 

3.3 All these situations are found in one or the 
other proposed areas to be irrigated by Madhya 
Pradesh and Gujarat. Therefore, even for empirical 
examination some naturally accepted guidelines are 
required within the framework of which the claims 
of the party could be examined . 

3.4 Such guidelines have been given by National 
Commission ~on Agriculture. Their report have 
been recently submitted. Part V of their report 
entitled ''Resource Development" is relevant in the 
context. Part of this Report, which wi1l help in the 
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examination of claims is discussed in the next chap­
ter. 

Guidelines for Development of Irrigation 

4.0 In the chapter 15.6 entitled "Development 
of Water Resources" (Report of National Commis­
sion on Agriculture), several policy issues have b_een 
disct:ssed. In my assessment. I propose to work 
within them. Water resources of Narmada are in­
sufficient to meet the irrigation requirement of the 
party States. That being so, it becomes necessary 
to so utilise the available water as to secure the 
maximum crop production per unit of water extend­
ing at the same time the benefit of irrigation to as 
many farmers as is technically and economically 
feasible. This implies that irrigation intensities 
should be low and irrigation work should be treakd 
as 'protective'. This also implies that fewer water­
ings should be given to crops that are required for 
securing maximum yield but depth of each water­
ing should be sufficient to keep the salts, if any, 
down the profile. 

4.1 Rainfed rise is growing extensively in Nar­
mada basin of Madhya Pradesh particularly in the 
upper part. In this part good rainfall occurs only 
in July and August while the crop requires copious 
water for 4 months. Given irrigation facilities to 
supplement rain water, excellent yields can be 
secured here, particularly as this enables the timely 
and proper use of inputs like fertilisers etc. In 
view of this irrigation projects should be planned to 
irrigate maximum areas during the rainy season by 
supplementing rainfall. Evaporation losses are 
lowest during winter months and highest during 
April to July. During the hot season, therefore, 
use of irrigation supplies is less economic than in 
the rest of the year. It is, therefore, advantageom; 
to bring as much area as is possible under irrigation 
during the winter months or the eight months ex­
cluding hot weather. 

4.2 The raising of more than one irrigated crop 
in a field leads to the better use of inputs and also 
of residual soil moisture from the previous crops. 
Only where area is limited and water ample, the 
adaption of high intensity is called for. If avail­
able water can physically serve a large commanded 
area other considerations arise in selecting intensity 
of cropping. A high intensity of irrigation in such 
a case would benefit fewer farmers in a large mea­
sure than otherwise. This would accentuate social 
disparity in the farming ·community. Here the 
high~r intensity .would also not give any increased 
overall production as the.gross·irrigated area would 

be determined by the available irrigation supplies 
and not irrigation intensity. Thus is such a situa­
tion lower intensities are called for. Growing of 
crops in hot season March-June should be avoided 
as during this period evaporative demand of atmos­
phere is very high and per unit productivity of 
water is low. 

Delta 

4.3 In planning irrigation projects there is ten­
dency to allow optimum delta worked out from ex­
periments. Delta involves frequency, timing and 
depth of watering. In water paucity areas an irri­
gation system may cater for fewer waterings than 
required for maximum yields. This may be so in 
order to extended the benefit of irrigation to a large 
number of farmers. Under these conditions it be­
comes very important that irrigation is done during 
the crucial stages of crop growth if serious reduc­
tion in crop yield is to be avoided. As an example of 
this universal rule (called Law of Diminishing Re­
turn) an experiment on wheat (Sonora 64) has been 
quoted on page 80 of the National Commission on 
Agriculture Report, Part V. A single irrigation 25 
days after sowing raised the yield to three times of 
that of an unirrigated crop. With 3 waterings at 
the most appropriate stage the yield was 3.8 times 
and with 4 waterings 4.5 times and 5 waterings only 
5.1 times. These results illustrate that in water 
paucity areas with a fewer than optimum number 
of waterings on a large area and appropriate timings 
of irrigation, a greater overall production can be 
secured. 

4.4 These basic principles illustrate how inten­
sity of irrigation cropping pattern and delta could 
be varied to obtain optimum results under different 
situations of water availability. 

4.5 The basic considerations of planning irriga­
tions schemes have been the cropping pattern, the 
intensity of irrigation and duty of waicr which con­
notes the relation between the area irrigated aild 
the quantity of water required to irrigate it. Once 
the project is constructed, there is hardly any en­
forcement of cropping pattern or irrigation intensity. 
Delta or duty of water could be controlleCI. ]n 
view of this, I will examine the suggested cropping 
patterns and intensities to work out reasonable 
water requirement of the party States. Delta as 
proposed by the party States will be kept as such 
in the calculations. Unless one has very intimate 
knowledge and practical experience of farll'ing 
situation in an area he should not make alternalion 
in frequency, timing and depth of watering . 
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EXAMINATION OF CLAIMS OF MADHYA 
PRADESH 

5.0 The claim of Madhya Pradesh is given in 
para 2.1. 

Approach of Madhya Pradesh in Estimating Water 
Requirement. 

5.1 Water requirement of crops have been 
worked out by Madhya Pradesh as per procedure 
explained in the Guide for Estim~ting Irrigation 
Water Requirement. Series 2A, 1971 Water Manage­
ment Division of Ministry of Agriculture, New 
Delhi (MP/416). MP/ 674 gives detailed calcula­
tion of w~ter requirements. As far as I am con­
cerned, the approach is correct and scientific. Com­
menting upon the approach and calculation, Guja­
rat in its Written Submission 2 (Page 50) has ob­
served "Madhya Pradesh has taken climatic para­
meters of Jabalpur for the entire upper reach, of 
Hoshangabad for the entire middle reach and of 
. Khandwa for the entire lower reach. It is sub­
mitted that climatic parameters of these stations are 
not representative of the climatic parameters of the 
reach for which they are taken". This contention 
of Gujarat is not correct as is evidenced by the data 
given in table 1. This table 1 has been construct­
ed from table 3 (page 12 of MP-7!2). To the 
figures given in the Statement 3 on page 12, I 
have juxtaposed the average moisture deficit figures 
for Jabalpur, Hoshangabad and Khandwa as given 
in the Statement 4.3 of Vol. II of the Master Plan 
1972 (MP/312). 

" TABLE 1 ~ 
Average moisture deficit (in inches) in the 3 zones in 

the Narmada basin in Madhya Pradesh contrasted 
with average moisture deficit at Jabalpur, Ho­
shangabad and Khandwa. 

Upw Zone Middle Zone Lowo' Zone Month ~-A~ ,.__. _ ______.., 
~-~-~ Aver-!:.' Jabal- Aver- .'l Hoshan- Aver- Khandwa 

•se pur~ •se .. bad "" July 
August 
Sopl 
Oct. 1.21 2.6 2.56 3.2 3.1 3.4 
Nov. 2.59 2.S 2.6 2.7 2·73 2.7 
D<c. 2.21 2.3 2.65 2.7 3.03 3·0 

"'"· 1.51 1.8 2.49 2·6 3.14 3.4 
Feb. 2· 71 2.7 3.45 3.4 4.46 4.4 
1\{arch 3.82 4·7 5.15 S.2 6·48 6.3 
April S· 51 6.1 6.47 6.4 8·25 8·1 
M•y 7.00 7.4 7.32 7.7 10.39 10.0 
Juno 1.07 0·1 0·32 O·S 2·72 2-6 
Total 27·63 30.2 34.01 32·4 44.31 43·9 

The data given in Table 1 indicate that Madhya 
Pradesh is fully justified to take Jabalpur. Hoshanga· 
had and Khandwa as representative site for the res­
pective zones. The second comment of Gujarat is 
on the constant K (evapotranspiration) which bas 
not been experimentally determined by Madhya 
Pradesh in Narmada basin. It is a practice all over 
the world to take the value of 'K' from similar eco­
logical situations when experimentally determined 
values are not available. This gives a good appro­
ximation. After all one is not very precisely de­
termining the water requirement. It is only being 
approximate. MP-674 (Water Requirement of Crops 
in Narmada Basin) gives detailed calculations. The 
method is followed all over the world in such studies 
and is a scientific one. 

CCA in Madhya Pradesh 

5.2 Madhya Pradesh has given the objective of 

irrigation in the basin in the following words (MP I 
312) :-

"Provi~ion for irrigation facilities lo all cul­

turable lands in the basin whicli can be de.,. 

veloped from the Narmada river system by 

gravity or by reasonable lift, from Major, Me­

dium, Minor Schemes and by direct pumping 

from streams and reservoirs." (MP/312/Vol. 
I page 6). 

The above-mentioned objective is egalitarian one 
and no one should object to it. Gujarat has alleg­
ed that Madhya Pradesh has been progressively in­
creasing its claim of cultura ble area and water re­
quirements. M.P. Statement 16 shows the claims 
made by Madhya Pradesh and Gujarat from time 
to time. The claim of M.P. was 60 Jakh acre..<o in 
1960 and now it is 70.70 Iakh acres. Khosla Com­
mittee while assessing the water requirement of 
Madhya Pradesh accepted the principle that what­
ever the upper riparian can possibly bring under 
irrigation even in distant future should be allowed 
to it (Page 68 para 6.23). Revised Master Plan Vol 
II page 140 Statement 18.2 and M.P. Statement 3 
gives the claim for irrigation under major projects 
for the 30.74lakh acres. Similarly in Statement 18.3 
at page 144 Vol. II the CCA for medium. minor 
and pumping schemes is given as 39.76 lak:h acres. 
'The CCA of 70.70 lakh acres (30.74+39.76) in­
,cludes 6.50 lakh acres by pumpins_ ~~hem(?s (pa~e 
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·13 of Vol. 1-A of MP/312 table 18.5). Pumping TABLE 2 

· schell).es on rivers have developed after the drought Project categorywisc average intensities ot 
· of 1966. The government has encouraged su:h • tion in Madhya Pradesh 

irriga. 

schemes in the areas where electric supply is avail~ -----------------­
able. Madhya Pradesh is one State in lndia where 
still culturable areas exist which with the introduc­
tion of irrigation can be cultivated. The present land 

Project A,._ 
Intemity 
(Percent) 

use in such areas is pasture or forest. All over tbe ------------­
world with the increase in population such land 
have been brought under plough. The cultivated 
land of today were pastures or forests of yester­
years. The bcisis for allocation of water should be 
culturable area and not only the cultivated area. 

5.3 I am in agreement with the points made by 
Madhya Pradesh in their Written Submission 2 
pages 26-37. The Tribunal should accept 70.70 
lakh as CCA for Madhya Pradesh. If CCA under 
pumping schemes is deduced from total CCA, the 
remaining CCA is (70.70-6.50)=64.20 lakh acres. 
Khosla Committee accepted and agreed to 65 Iakh 
acres. Pumping schemes, as indicated earlier in 
this Chapter, arc development after the submission 
of the Report of Khosla Committee. 

Cropping Pat/ern, Irrigation Intensity and Delta 

5.4.0 In Madhya Pradesh's Statement 19 and 20 
fu11 particulars of the cropping patterns and the in­
tensity of ·irrigation is given. In StatemenL 20 
zoncwise CCA. the average intensity and annual ir­
rigation in the Nannada basin in Madhya Pradesh 
by major, medium and minor schemes and pumping 
schemes is given. As indicated therein, th.e overa11 
intensity for all irrigation schemes in the basin 
works out 140 per cent. ln M.·P. Statement 21. 
Madhya Pradesh has given the existing irrigated 
crop pattern in its basin areas as per figures given in 
the Report of the Irrigation Commission (G-512, 
Vol. lll part I page 335). Madhya Pradesh has 
pointed out that Khosla Committee did not take in­
to consideration the high yielding varieties, short 
duration crops and high fertiliser usc while making 
its estimate of water requirement and allocation. 
The high yielding varieties were introduced in 1966 
after the Khosla Committee Report which was fina­
lised in 1965. Therefore. the cropping pattern sug­
gested by Khosla Committee has become out l)f 
date. 

5.4.1 As per Statement 20 Madhya Pradesh has 

given the following intensities of irrigation in ditfe­
·rent types of project$;-

,, 

Major 168 

Medium ll> 

Minor 107 

Mlcromlnor . 100 

Pumping 1S9 

140 
. Ovcrntl intensity of irrigation schemes in the 

basin : 

Obviously· these intensities are very high and are 
not in conformity with projections made by Na• 
tiona! Commission jon Agriculture. Before exa­
mining and suggesting an alternate irrigation inten~ 
sitics, the cropping patterns suggested by Madhya 
Pradesh are examined below. 

5.4.2 In the cropping patterns for major Projects 
of Madhya Pradesh in upper zone (Upper 
Narmada Upper Burhner, Halon and Dhobatoria) 
195'}{ intensity of cropping is suggested .. This is 
aggrc~ate of 90% kharif. 79% :abi and 26% sum. 
mer croping. In summer croppmg 17% area ~11der 
pulses are proposed. The return from them wtll lx: 
very low and uneconomic. This should not be 
allowed in the light of the recommendation of Na­
tional Commission on Agriculture. Similarly area 
under vegetables and fodder crops should be reduc­
ed. Area under paddy should also be reduced. While 
making this suggestion, the guiding principle is :hat 
only low land paddy cultivation should be encourag­
ed. Upland paddy requires more ifrigation and 
return is not as high as on other upland crops for 
per unit of water. {Page 74 of the National Com­
mission on Agriculture Part V Resource Develop­
ment). 

5.4.3 In the middle zone, under major projects 
{page 15 Ex. MP1712) average intensity of cropping 
is 157%. It varies from 194% in Bargi to ~04% ~ 
Barna, Kharif cropping ranges from 92% tn Barg1 
to 52% in Barna. In this category agai? 18-22% 
areas arc proposed to be cropped wtth summer 
pulses which is very uneconomic. Similarly urider 
major projects in lower zone 24% area is proposed 
under summer pulses. This should not be aU~ed. 

• 
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5.4.4 I have given some examples above to show 
that how the proposed intensity of cropping is not in 
line with our national thinking for best utilisation 
of water resources. Taking into consideration the 
suggestions made by National Commission on Agri­
culture and my own agronomic judgement ([ have 

. made it very clear in Chapter 3 page 7 that cropping 
intensity is a matter of judgement). I have pre­
pared an alternate irrigation intensity which is likely 
to develO~, in Madhya Pradesh in next 40 to 50 
years: .It is given in Table 3 below:-

TABLE 3 

Irrigation Intensity Proposed for Narmada Basin in Madhya Pradesh 

Kharif 

Crop• 

I 

(i) Upper Zone 

Paddy 

Jowar/maize, 

G. Nut 

Pulses 

Foddo< 

Vegetables 

Perennials 

(U) Middle Zone 

Paddy 

Malze{Jowar. 

Premo!l900n Cotton 

0. Nut 

Pulses 

Vegetables , 

Fodder 

Perennials 

Rabl 

Irrigation Crop• Irrigation 
Intensity intensity 

% % 

2 3 4 

A. MAJOR PROJECTS 

20 Whoat HYV 

20 Wheat local 

3 p.,., '. 
" G"un 

" Berseem & other fodder 

2 Vegetables 

5 

50 

Total intensity of irrigation 50+59+3=112' 

U Wheat lfYV 

20 Wheat local 

5 """' 
3 Berseem & other fodder 

•• Gram • 

2 Vegetables 

' 4 

49 

Total intensity of irrigation 49+59+3-111 

20 Vegetables 

20 Fodder. 

5 

10 

3 

I 

59 

20 Vegetables 

20 Fodder. 

4 

2 

11 

2 

59 

Hot 

CroP' 

5 

weather 

• 

Irrigation 
intensity 

% 

6 

I 

2 

3 

I 

2 



I . 

(iU) Lower Zone 

Paddy 

MaizejJowar . 
Premonsoon Cotton 

G. nut 

"""" Vegeiables 

Perennials 

(l) Upper Zone 

Paddy 

MaizeJJowar 

G. nut 

PUI= 

Vegetables 

Fodder 

Perennials 

(II) Middle Zone 

Paddy 

Maize{Jowar 

Premonsoon Cotton 

G. nut 

Fodder 

Vegetables 

Pubos 

Per~nfals 

100 

TABLE 3-Contd. 

2 3 4 

10 Wheat HYV 20 

16 Wheat local 20 

IS """' 4 

s Berseem & other fodder 2 

Gmm II 

2 Vegetables 2 

2 

so 59 

Total intensity of irrigation 50+59+3= 112 

B. MEDIUM ~RO]ECTS 

IS Wheat (H) 

20 Wheat (L) 

s """' 
Berseem 

2 Gmm 

Linseed 

2 

44 

Total (44+65)= 109 

10 Wheat (H) 

20 Wheat (L) 

5 ""'" 
5 Gmm 

B=m 

2 Vegetables 

2 

44 

Total (44+64)= 108 

20 

20 

6 

3 

13 

3 

65 

20 

21 

6 

12 

3 

2 

64 

5 

Vegetables 

Fodder 

.. • 

6 

I 

2 

3 

• 
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(iii) Lower Zone 

Paddy 

MaizeJJowar 

Cotton 

G. nut 

Pul= 

Vegetables 

Fodder 

Perennials 

(i) Upper Zone 

Paddy 

H. JowartMaize 

G. nut ·-Vegetables 

Fod<kr 

(II) MIMk z. .. 
Paddy 

H. Maize{Jowar 

Cotton Premonsoon 

Pui= • 
Fod<kr 

G. nut 

Vegetables 

. 

• 

• 

t6i 

TABLE 3-Contd. 

2 3 

8 Wheat (H) 

15 Wheat (L) 

15 """ 4 •= 
.. Vegetables 

2 Maize}Jowar 

2 

46 

Total (46+58)= 104 

MINOR SCJlEMES 

8 Wheat (H) 

15 Wheat (L) 

5 Gmm 

•• Vegetables 

2 Bernoom 

.. """ 30 

Total (30+58)=88 

5 Wheat (I{) 

15 Wheat (L) 

5 .... 
Grnm 

Vegetables 

5 Do= 

2 

32 

Total (32+59)=91 

4 

i 

15 

20 

' 
2 

II 

15 

58 

20 

20 

to 

I 

2 

5 

58 

20 

20 

8 

8 

I 

2 

59 

5 6 

.. 

.. . 

.. ; 
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TABLE 3-Coricld. 

(iii) L/Jwer z~ 

Paddy 3 Wheat (H) 15 

H. Jowar {Maize 12 Wheat (L) 18 

Cotton 15 "'" ' 
G. nut 8 Gmm ' 
PW.os .. V~getables 2 

Vegetables 2 Berseem I 

Fodder 

40 46 

Total (40+46)=86 

Irrigation intensity for nticrominor and pumping SChemes has not been differentiated cropwise. It will be 100 and 112% 
respectively. 

On the basis of alternate average intensity sug~ 
gested by me in para 5.4.4 and the CCAs and 
average delta given in Madhya Pradesh Statement 
27 (Statement 13 of MP/712) the water requirement 
in the 3 zones of the Narmada basin in Madhya 
Pradesh by major, medium, minor projects and 
pumping schemes has been worked out and is 
given in Table 4:-

TABLE 4 

Water requirement in- the 3 Zone 6/ the Narmada 
Basin in Madhya Pradesh by Major, Medium and 
Minor Projects and Pumping Schemes. 

1, Major Projects 

Uppet Zone 
Middle zone 
l-OWer Zone 

Total 

2. Medium Pro }"I!! 

· Upper Zone 
MfddlcZono 
Lower Zone 

Total 

Total 
CCA 
Million 
Aor" 

I 

0.12S 
2·222 
0;747 

3.094 

0,459 
1·096 
0.416 

1·971 

Average 
intensity 
of irri· 
gation 
% 

2 

112 
111 
112 

109 
108 
114 

Average Water 
delta Requirement 
m MAP 
feet (l)x(2)x(3) 

3 

2.SO 
2.38 
3.13 

1· 93 
2,03 
2.31 

4 

0•3SO 
5.810 
2·618 

8.84 

0•96S 
2·402 
0·999 

4·37 

3. Minor Schemes (More than 150 acres each) 

---- ----· 
Upper Zone 0·192 88 1· 75 0·295 
Middle Zone 0·459 91 1·94 0·810 
Lower Zone 0·151 86 1·93 0·250 

-··-----
Total 0·802 

4. Mlcrominor Schemes (Less than I SO acres each) 

S. Pumying Schemes 

Upper Zotie 
Middle Zone 
r.ower·zone 

Total 

Grarid'fhtal· 

O·S33 

0.031 
0·436 
0·183 

0·650 

7·070 

100 

112 
Ill 
112 

I· 5 

2.2 
2'4 
3•0 

1·3SS 

0·829 

0.0763 
l·II61 
0·6148 

1-81 

17·21 

(The average intensity of irrigation is based on 
the intensity suggested by me. The average delta 
for. projects at S. No . .1 to 3 .are as per Statements 
9. 10, 11, 12 of the MP/712. For pumping sche­
mes (S; No. 5) the delta are as planned for medium 
schemes (Page 47-52 of Volume II of MP/312). 
For Microminor schemes, an average intensity of 
100% with a delta of 1.5 ft. is assumed. 

5.4.5 Madhya Pradesh has estimated 0.8 MAF 
fOr its total consumptive use for domestic water SUP" 

ply and industry to be served by Narmada waters. 

• I 

• 
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5.4.6 The realistic need of Madhya Pradesh cf 
the Narmada waters for consumptive use of irriga­
tion and domestic and industrial supplies -in the 
Narmada basin in Madhya Pradesh will be (17.21 + 
0.8) = 18.01 MAF. 

Water Requirem<:mt of M.P. Outside the Basin 

5.4.7 The: three project reports of Madhya Pra­
desh viz. Upper Narmada Diversion Project (MP I 
390). Upper Burhner Diversion Project (MP /39 h 
and Bargi Diversion Project (MP !161) and Plan 
1972 (MP/312) give the relevant details. A state­
merit on the GCA CA. area proposed to be Irrigat­
ed (CCA) and water requirement etc. -as per Master 
Plan 1972 (MP/312) and project reports is tabula­
ted and appended in CMP 269 of 1976. I have 
examined this statement and find that the water 
·requirement of 1.82 MAF is agronomically sound 
because cropping pattern and delta proposed are 
justified on climatic and edaphic considerations: 

EXAMINATION OF CLAIMS OF GUJARAT 

The claims of Gujarat have been summarised in 
para 2.2. Irrigation water requirement of Gujarat 
will be discussed under the following broad 
heads:-

!. In Zone I to XI 
2. In Mahi Command 
3. In Banni and Ranns. 

Gcjarat's Written Submission lA during opening 
of the case. Madhya Pradesh's Written Submis­
·sion (Volume IV, V and VI) during opening of its 
case and Maharashtra 's Note on topic (5). Water 
requirement of Gujarat throw light on different as­
pects of the problem. In technical assessment of 
the water requirement different aspects are involved 
in the above mentioned heads. First Gujarafs 
claim on Mahi Command and Banni and Ranns 
will be e-xamined. · 

.M ahf. Command 

· Water requirement of Mahi Command was not 
submitted by Gujarat before Khosla Com~ittee 
(Ex. G /369) for any waters of Narmada to irrigate 
any area in Mahi command covered under the 
Mahi Right Bank Canal Project, but Khosla Com­
mitte~~. however, recommended that the area under 
Mahi Command should be transferred to Narmada 
and Mahi water so released by Narmada should be 
~ra.nsferred to Rajasthan for areas too high to be 
trngaterl from the Narmada system (Ex. G-83). In 
G-630-A/1 Gujarat has shown that existing Mahi 

Command having an area to be irrigated of ·6.33 
lakh acres and utilising 1.56 MAF from Mahi is 
proposed to be commanded by FSL 300 canal.' To 
me it is purely a legal question ·aM the TribUnal 
will consider it frOm that angle. In my calculation 
of Gujarat's Water requirement I have not taken it 
into consideratio-n. 

Water Requirement for Areas in Great Railns and 
Little Ranns and Banni 

Madhya Pradesh (Written Submission of Madhya 
Pradesh during the opening of its case Vol. VI Part 
A & B) and .Maharashtra (Mabarashtra's Notes of 
Argument Topic (5) (III) have exhaustively examin­
ed the documents filed by Gujarat on this topic. I 
had made field visit in these areas. saw their general 
features and examined several profiles in~ situ in 
January, 1975. I was also shown the pilot plot in 
Banni and the pilot projects at Umrath near Navsari. 
State Government officers were requested to place 
all the data for m"y examination. I diScussed a few 
technical points at College of Agriculture, Anand. 
I have also examined the fresh reappraisaheport of 
Dr. M. R. Dutta Biswas and Dr. R. R. Aggarwal 
with regard to the prospect of reclamation of Banni 
area (Gujarat's Written Reply No. 4-App~ndix U. 

Based ·an a study of the documents and field visit 
I have arrived at the conclusion that Rann's area is 
'.characterised by high salinity, a very low horizontal 
permeability, a vertical permeability of nearly nil, a 
high ground water table and impervious layer near 
the ground water and low rainfall. From this des­
cription it could be easily understood that reclama­
ti~n of the area, even if possible, will be a very diffi­
cUlt task. It has not been established till now 
whether or not desalinization. of soil is possible. 
Neithe:r the pot experiments conducted at the Soil 
Research Institute, Baroda, nor the experiments 
condw~ted at Umrath in 36 acres of land cOuld be 
extrapolated to this area. -More information, for 
example, about the effect of solid salts on the per~ 
meability, the alkali hazards, the permeability after 
the application of sub-soiling etc. yet -remain to be 
in~esti1.:ated .. The Pilot plots in Banni area on light 
sotls of Bann1 have, no doubt, shown the possibilitY 
of growing crops but they have not investigated and 
generated data from whi~h design parameters for 
effective reclamation of the area could be derived. 

. Even If it iS. 3.Ssumed fa~ ariuriient that the" area 
could be :ec~aimed and developed with the quantity 
of water mdtcated, the ·return of investment Will be 
prohibitive for undertaking such a venture. A field 
delta of 6.24 ft. has been· proposed for the area. 
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Taking into consideration 50% transit losses, 
(6.24+3.12)=9.36 ft. 

With this delta at canal head 
(9.36) 

3.9 acres of 
2.40 

good land could be irrigated within or outside the 
basin which will generate more yield per acre of 
land. 

In view of the above, J am in full agreement with 
the conclusion arrived at by Maharashtra on pages 
32-34 in its Notes on Argument (topic 5 111). 
Gujar;tt's claim of 6.36 MAF of wat~r for irrigatin~ 
1 Ilakh acres in the Ranns and Bann1 does not ment 
consideration in the equitable apportionment of 
waters in Narmada River. 

Zones I to XI 

In examining the claims of Gujarat for this area, 
r proposed to follow the same pro~ure as was 
adopted by me in examining the clatm of Madhya 
Pradesh. I am accepting the CCA proposed by 
Gujarat. The delta and cropping pattern ~re also 
reasonable. Gujarat has proposed a croppmg pat· 
tern which is nearer its existing cropping pattern. 
IntensitY of annual irrigation, in my view should not 
De more than 65%. (This intensity has bee? sug­
gested in view of the paucity of water and SOil con­
ditions). 

Gujarat in its Ex. G-908 has furnished statem:nt_s 
giving zonewise details of areas proposed t.o ?e 1_ITI· 
gated, proposed cropping patterns and 1mgahon 
.water requirement at field for each month at canal 
head for entire command. 

In Statement I of Ex. G-908 the ~CA. intensity 
nf irrigation (percentage to CCA> and annual irri­
·gation in acres have been given. If we add serial 
No. I to 25 we get the value for 7.one I to XI. 

... The values are 

' (I) CCA in lakh acres-54,434 

. (2) Average intensity <% of CCA)--63,37 

(3) Annual irrigation lakh acres.-34.~92 

A fitUdy of the intensity of irrigation will show 
tha"t.it Varies from 77.18% in Zone IX A to 42.10% 
in. Zone II. These intensities are in line with the soil 

survey' data and land irrigability class of the areas. 
I have also examined the fresh land irrigability 
classification for Zones I to XI carried out by 
Dr. M. R. Datta Biswas and Dr. R. R. Aggarwal 
on belmlf of Gujarat (Exs. G/1081. and Nos. G/ 
1039 to G-1046 and G/1057, G/1058, G/1063 to 
G~I069). My recommendation is that Tribunal 
should accept the cropping pattern suggested by 
Gujarat in this document (Serial No. I to 25 of 
Statement 2) should also be accepted because they 
are based on edaphic data furnished in the soil sur­
vey reports filed by Gujarat. I have examined State-

• ment 3/1 to 3j25. They are a1so technically sound. 

The irrigation water requirement for these zones 
could be calculated from Statement 4 of Ex. G·903 
by totalling serial No. I to 25. This gives a total 
water requirement of 5.98 MAF at field head. Add­
ing losses in transit at 50% the total irrigation water 
requirement of Gujarat works out (5.98 + 2.99)= 
8.97 MAF. 

In this context Maharashtra's Note 7 Va1idity of 
Gujarat's claim for a CCA of 71.38 Iakh acres witb­
out reference to pre-Tribunal claim may be seen. 
According to Maharashtra's calculations (Serial No. 
19 of the Note) water requirement at field comes to 
be 5.73 MAF. Tf 50% transit losses are added, the 
water requirement at canal head will be (5.73 + 2.86) 
=8.59 MAF. If main canal, branches and distri­
butaries upto 100 cusecs capacity arc fined then 
50% transit Joss is an over-estimation. Under such 
conditions transit losses are not expected to be more 
than 33.3')b. 

The total claim of Gujarat on Narmada water will 
depend, on 3 other assessments, namely:-

{I) Assessment of its domestic and industrial 
use. 

(2) Assessment of availability from en route 
rivers, and 

(3) Assessment of Gujarat's claim for releases 
below Navagam. 

After assessing these, a reasonable estimate of 
Narmada water to be allocated to Gujarat can be 
made . 

CAMP: ZARIA 
15-10-1977 Sd/­

(AMBIKA SINGH) 
15-10-1977 
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CHAPTER VII 

WATER RESOURCES O,F MAHI AND OTHER RIVERS CROSSED BY NAVAGAM 
iCANAL IN GUJt\RAT 

The Rivers 

7.1.1 The Navagam Canal with FSL +300 pro­
posed by Gujarat crosses number of rivers. The 
surplus water available in these after meeting the 
requirement of existing and proposed use can be 
utilised in Narmada command to the extent it is 
feasible. The names of these rivers and tributaries 
are given in Statement 7.1. In Exhibit G-1033 
(October 1976), ten daily average observed flow 
data are given for the more significant ten rivers 
for a recent period of 12 years from July 1, 1964 
to June 30, 1976. The gauge sites are shown on a 
map in Exhibit G-1034. 

7.1.2 The Navagam Canal with FSL +300 pro­
posed by Gujnrat is 310 miles long upto Rajasthan 
border and has a gradient of 1 in 10,000 upto the 
off-·take of Banni Branch at mile 262 and 1 in 6,000 
thereafter. We have proposed a flatter gradient of 
1 in 12,:000 upto mile 180 and 1 in 10,000 thereR 
after. The change does not significantly affect the 
availability of water resources from en route rivers 
for Navagam Canal command. 

Master Plan of Gujarat 

7.2.1 In July, 1971, Gujarat submitted to the Tri­
bunal, its Master Plan of the water resources of the 
en route rivers which the proposed + 300 Level 
Navagam Canal would cross (Exhibit G-186). The 
Master Plan gave basinwise information in respect 
of existing and proposed storage dams, weirs and 
other diversion works and the total utilisation 
possible in the canal command from these schemes, 
estimated at 0.383 MAP (Enclosure I of Exhibit 
G-186). In its Statement of the Case submitted to 
the Tribunal in February 1970, Gujarat had given 
the same figures, vide Annexure GA-15 of the 
Statement of the Case, Voh:me II. In 1972, 
Madhya Pradesh filed C.M.P. No. 209 requinng 
further information from Gujarat in respect of its 
Master Plan for the en route rivers. Accordingly, 
Gujarat after making further studies revised tbc 
Master Plan m 1974 and submitted it as Exhibit 

!05. 
28 t\gri.-14. 

G-462. In the Revised Plan, the availability for use 
in the canal command is indicated as under:­

(Million CFt) 

Main Sau- Total 
Canal rashtra 

Branch 

Reservoirs 3,018 1,483 4,501 (0·1033 MAF) 
Weirs 5,983 !40 6,123 (0·1406 MAF) 
Level Crossings 6,799 562 7,361 (0·1690 MAF) 

Total 15,800 2,185 17,985 
0·3622 0·0500 0·4122 
MAP MAP MAP 

The avaUability was thus revised upwards from 0· 383 
MAF to 0·4122 MAP. 

Estimate by Madhya Pradesh 

7.2.2 Madhya Pradesh contended that Gujarat 
had grossly under-estimated the water available 
from the en route rivers. It stated that more 
schemes were possible in the area and that the 
actual diversion possible from weirs and level 
crossing would be more than that assumed by 
Gujarat. Also, Gujarat had not taken into account 
the availability due to regeneration from upstream 
water use. It stated that additional water to the 
extent of 4.03 MAF could be utilised in Navagam 
Canal command from the en route rivers vide Ex­
hibit MP-626 dated 1975, pp. 23-24. Gujaiat ·offer­
ed its comments on these contentions of Madhya 
Pradesh in Exhibit <il032 of October, 1976. In its 
rejoinder to the comments of Gujarat, Madhya 
Pradesh further raised its figr:re from 4.03 MAP 
to 5.22 MAF. It gave a break up of these figures 
tn Exhibit MP-1063 of June, 1977 at page 66, as 
under: 

S. 
No. 

Particulars Extra use possible from 
the en route rivers 

As per 
MP/626 
MAP 

Asper 
MP/1063 
MAP 

(i) By remodelling Wanakbori 
weir 0·91 1· 86 Additional 

use possi­
ble from 
Mahi 

(ii) By new schemes. 0· 85 

; 
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(ill) Due to regeneration from : 

(a) Irrigation use on the up· 

""""" 0·46 0·80 
(b) Use for industrial & 

domestic water supply • 0· 31 0· 21 

(iv) By rationalis.ing canal losses 0.13 0.13 

(v) By check dams & pumping 
schemes . 1·00 1·00 

(vi) Water saved in the transit 
losses in the Navagam Canal 0·37 0·37 

Thus, according to Madhya Pradesh 5.63 (5.22+ 
0.41) would be available from the en route rivers 
for Navagam command. 

Estimate by Maharashtra 

7.2.3 Maharashtra gave only a provisional esti­
mate of the water available from the en route 
rivers on grounds of Jack of full details and alleged 
inaccurate assumptions made by Gujarat, Ma:ha­
rashtra stated that Gujarat had left out yield of 
certain areas in Rajasthan and Madhya Pradesh, 
had adopted in appopriate rainfall-runoff coeffic 
cient or yield ratio, had not given as account of the 
use upstream of Kadana dam and had not taken 
into account contribution from regenerated flow 
~om upstream use. Taking these into considera· 
tton, Maharashtra estimated that an extra yield of 
1.338 MAF should be added to the yield of 0.4122 
MAF shown by Gujarat. Thus, according to Maha­
rashtra, the total amount of water available from 
the en route rivers for Navagam Canal Commm;d 
would be about .1.75 MAF as under vide Maha· 
rashtra Note 5 of February 1977, page 20:-

s. Brief cause of avaUability Extra diversion No. possible (MAF) 

t Extra yield from areas left out in Madhya 
Pradesh and Rajasthan . . . 0·137 

2 Extra yield by adoption of appropriate 
RRC and{or yield rat1o . . 0·167 

' Extra yield due to their being no account 
of use upstream of Kadana . . 0·524 

4 Extra yield due to regeneration from-

(a) Irrigation use . 0·39 

(b) Industrial & domestic use 0·12 

Total extra yield avaUable 1· 338 

Add available yield as shown by Gujarat 0·4122 

17502MAF 

Total yield available for diversion into Nar-
mada command . . . • Say 1· 75 

7.3.1 From the contentions of the party States 
it would be seen that there is a great disparity in the 
estimate of water available from the en route rivers 
of 0.4122 MAF by Gujarat, 5.63 MAF by Madhya 
Pradesh and 1.75 MAF by Maharashtra. In making 
a proper appraisal of this availability, we have to 
keep in view certain policy and technical considera­
tions. 

Policy consideratiom· 

7.3.2 Within the boundary of Navagam Canal 
command certain areas are covered by existing or 
proposed schemes. It is the contention of Madhya 
Pradesh that such area should be excluded from the 
command of the canal vide Written Submissi_on of 
Madhya Pradesh, December 1976, · Volume VII, 
page 64. Gujarat on the other hand has stated that 
the water available from the en route rivers should 
be deducted from the total water requirement of the 
area under the entire canal command. Gujarat has 
pointed out that exclusion of overlapping command 
area would be proper where irrigation is firm from 
a storage scheme, but not so in th"e case of weir 
schemes which provide only protective irrigation. 
Gujarat has argued that if the overlapping com­
mand area of the latter schemes is excluded from 
the Navagam Canal command, that area would con~ 
tinue to receive only protective irrigation whereas 
the adjoining area which would come under Nava· 
gam Canal command would get firm trrtgation. 
(Gujarat's Written Reply No. 10 dated April 1977. 
page 8). There is force in the above argument of 
Gujarat. It would be inequitable to provide ·only 
protective irrigation in an area and provide 
perennial irrigation in the contiguous area. There­
fore, the policy should be that: -

(i) in respect of projects which provide peren· 
nial irrigation, the overlapping command 
should be excluded from the command 
of Navagam Canal; and 

fiD an area which receives only non·perennial 
irrigation should be included in the canal 
comr_nand and the water being delivered 
for 1t from an en route river added to 
the Narmada water for the cana1. 

Certain Technical Considerations 

7.3.3. Such considerations are:­

(i) Utilisable portion of inflows. 

(ii) Contribution by regenerated inflows. 

(iii) Level crossings-their feasibility and pro­
blem$. 
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Utilisable Portion of Inflows 
7.3.4 For apportionment of Narmada water bet­

ween the party States, inflow of 75% dependability 
has been considered. Likewise, in estimating water 
available from en route rivers for Navagam Canal 
command, inflows of 75 per cent dependability have 
to be considered. 

7 .3.5 Bulk of the inflows accrue during the period 
from July to October. For example, the percentage 
post-monsoon flow has been stated to be only 3.2 
per cent, 4 per cent and 6 per cent of the monsoon 
flows in the case of the Panaro, the Harnav and the 
Watrak respectively vide Gujarat's Written Reply 
No. lO of April 1977, page 32. There is a wide 
variation in the day to day discharge in the en route 
variation in the day to day discharged in the en 
route rivers during the monsoon period as is appa­
rent from Exhibits G-1077 (i) to (xi). The flood 
flows which contribute most of the inflows can­
not be fully availed of without storage reservoirs. 
Where these inflows cannot be stored, only a por­
tion of them can be utilised in the canal com­
mand. 

7.3.6 In the revised Master Plan, Exhibit G-462. 
Gujarat assumed that without storage reservoirs 
only 30 per cent of the 75 per cent dependable flow 
available at a site can be used through low weirs 
or level crossings. Madhya Pradesh pointed out that 
Gujarat has not given any basis or study 
in support of this assumption vide Exhibit 
MP-626 of 1975 page 4, paragraph 5. 
In compliance with the direction given by 
the Tribunal in April-May 1976, Gujarat 
filed a study, Exhibit G-981 dated July 1976, based 
on observed flow data of the rivers Orsang, Deo. 
Mahi. Sabarmati and Banas for the period 1966 
to 1970, both inclusive. According to this study. the 
weighted average percentage of base flow in 
these rivers varies from 18.85 per cent to 43.98 
per cent of the annual flows vide Exhibit G-1032 
page 22. 

7.3.7 Many canals are regulated on 10 day basis. 
During this period of 10 days an assured steady 
contribution from an en route river should be availa­
ble for at l~ast eight days for regulating satisfactofi .. 
ly. In December,l976, the Tribunal directed Guja:rat 
to prepare studies of water available from eleven 
selected en route rivers on the basis of ten daily 
observed data with minimum discharge available 
for (a) seven days (b) eight days in each ten day 
period corresponding to:-

(i) 75 per cent reliable year; 
(ii) the year next above it, and 

(iii) the year next below it. 
Gujarat filed these Studies in ·January. 1977 vide 

Exhibits G-1077 U-xi). In these studies, available 
discharge data have been analysed for period from 
12 years for Reran to 23 years for Banas. The 
result is given in Statement I of Exhibit MP-1063. 
It shows that in a year of 75 per cent dependability, 
the available flow on the basis of avaiability in eight 
days in lQ-daily period ranges between 16.45 per 
cent for Heran to 68.33 per cent for Khari of the 
year's flow. Considering the large variation from 
river to river it would be inappropriate to apply a 
uniform percentage, like 30 per cent, to all the 
rivers. It would be reasonable to adopt the per~ 
centage for each river as in the above referred 
Statement for a year of 75 per cent dependability 
an~ for a flow, available for eight days in 10-daily 
penod. These percentages are given below:-

River Percentage 

1. Mahi 60·81 

2, Watrak 30·09 

3. Meshwa 48·42 

4. K.hari 68·33 

5. Sabannati . 42·98 

6. Banas 24·44 

7. Men 28·85 

8. Heran 16·45 

9. Orsang 34·94 

10. Dhadhar 51· 54 

11. Deo 18·16 

Contribunation from Regenerated Inflows 

7.3.8 Commenting on Gujarat's Master Plan for 
en route rivers. Exhibit G-462, Madhya Pradesh 
has pointed out that in drawing up the plan, Guja­
rat had not taken into account contribution of re­
generated inflows from upstream irrigation or water 
supply schemes, vide Exhibit MP-626 page 11. 
Madhya Pradesh has further pointed out in its 
Written Submission Volume VII of 1976, page 161 
that in its own Master Plan, Exhibit MP-312, it had 
provided for water availability from regeneration to 
the extent of 10 per cent of irrigation use. In Ex-:­
hibit MP-1063 at page 66, Madhya Pradesh showed 
that there would be a regenerated inflOw of 0.80 
MAF from upstream irrigation use and 0.21 MAF 
from domestic and industrial water supply. Maha~ 
rashtra contended that at least 20 per cent of water 
used would be returned as regenerated inflow fOr 

• 
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feuse vide Exhibit MR-130 page 18. In Statement 
V of this Exhibit, it gave a figure of 85.798 mcft 
(1.97 MAF) as the utilisation from the existing and 
proposed projects taken together. Regeneration at 
20 per cent of this net use was shown to be 0.39 
MAF. But Gujarat argued that the phenomenon 
of regeneration was highly uncertain and erratic. 
that the irrigation proposed was extensive and not 
intensive and that the percolation losses which 
which would augment the ground water in the 
command or a:ljoining area would be utilised for 
irrigation through lift. Therefore, there was 
little scope 'for any regeneration taking place vide 
Gujarat's Written Reply No. 10, page 47. As re­
gards regeneration from domestic and industrial 
water use, Gujarat stated in Exhibit G-1032 pp 
74-75 that return flow available from planned 
water. supply in the cities of Ahmedabad and 
Baroda was· being used in the swage farms of 
these cities and, hence, there would be only a 
negligible surplus available from return flow from 
domestic water use. In the case of industrial waste 
Water, only that part which is not harmful to the 
soils can be utilised in sewage farms and the rest 
wasted. Madhya Pradesh has adopted the view 
that use in sewage farms is also a use for irrigation 
and that it should be incumbent to treat industrial 
waste water and use it for irrigation before making 
demands on the waters of another basin vide Exhi­
bit Mi'··l063 pp. 60-61. 

7.3.9 That there would be some regeneration 
from irrigation use of water is beyond ·doubt. The 
percentage of such regeneration, however, is deba­
table as it depends upon a number of factors which 
vary from project to project. It may be noted the 
Narmada Water Resources Development Commit­
tee did not take any regeneration into account in its 
report (Ex. MP/166). The Krishna Water Dis­
putes Tribunal has held in its Report dated 27th 
May 1976 that regeneration should be taken as 10 
per cent of use from projects using 3 TMC or above. 
In respect of en route rivers crossed by Navagam 
Canal. it is, in our opinion, reasonable to assume 
that 10 per cent of irrigation use on major, medium 
and minor projects would be available as regenerat­
ed flow. As regards domestic water, the return 
water would be utilised in sewage farms which need 
not' form part of Navagam Canal command. The 
industrial use of water would be mostly at Ahmada­
bad, Baroda and Kandla. The return water 
suitable for irrigation use from industrial utilisation 

I 
would be relatively small and may be ignored, consi­
dering that not much of it can be utilised at these 

. towns because of their locations (see paragraph 
7.7.9). 

• 

Level Crossings 

7.3.10 In the revised Master Plan for en route ri­
vers, Exhibit G-462, Gujarat proposed diversion of 
some water of these rivers into the main canal. Ma­
dhya Pradesh bas averred that in tlie interest of 
utilising as much water of the en route rivers as 
possible the main canal should have been aligned 
in such a way that level crossings could be construct. 
ed for crossing the rivers, but this has not been done 
in the case of nine rivers, vide Exhibit MP-626 page 
12. Gujarat has contended that Madhya Pradesh's 
suggestion for realigning the main canal so as to 
have level crossing at all !?n route river crossing is 
technically not feasible. It has pointed out that 
the main canal being a contour canal, its alignment 
is generally governed by the contours of the region 
through which it passes and that the type of cross­
drainage work to be provided at a crossing depends 
upon the level of the river vis-a-vis that of the canal 
It has further stated that the shifting of the align­
ment in the vicinity of a crossing to provide level 
crossing would entail deep cutting with sharp 
S-curves on either side of the crossing. The length 
of the canal would thus be increased and it would 
not only cost more but would result in more loss of 
head vide Exhibit G-1032 pp 37·38. 

7.3.11 Level crossing is not the best means of 
taking a canal across a river or stream. Apart from 
the aruguments advanced by Gujarat, level cross­
ing make regulation of canal difficult during the 
rainy season and larger the number of such cross.. 
ing the greater is the difficulty in regulation. With 
a level crossing, unavoidably flood water gets 
mixed with canal water and, therefore a good deal 
of silt brought by floor water enters the canal. 
Dr:ring the non-monsoon period, the river bed re­
mains submerged upto canal water level for a long 
distance upstream thereby causing substantial 
seepage and evaporation losses and in some cases 
waterloging in adjacent lands. 

7.3.12 In Exhibit G-1078 Gujarat has given a 
statement showing the full supply and bed levels of 
+300 level Navagam Canal (head discharge 42,700 
cusecs and river bed level and normal monsoon 
flow level at the crossings of the more important 
ten rivers. This is reproduced in Statement 7.2. L It 
will be noticed that in each case the canal level is 
considerably higher than the normal monsoon flow 
level of the river. It is thus evident that in most of 
thse cases the waters of the en route rivers cannot 
be passed into the canal by gravity flow through 
level crossings. The Navagam Canal is a contour 
canal with a fiat gradient a~d in consequence will 
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have poor silt carrying capacity. The offRtaking 
branch canals and distributaries on the other hand 
would traverse land having a slope of 3 feet per 
mile or more. The steep land slope would enable 
the branch canals and distributaries to be designed 
with sufficient gradient to carry silt laden water 
without getting silted up. It would thus be advisa­
ble to take the water of en route rivers to the extent 
feasible into branch canals and distributaries and 
avoid level crossing on the main canal. 

Thirty Five Schemes Proposed by Madhya Pradesh 

7.4.1 In its Master Plan of June, 1971 for the 
en route rivers, Gujarat, while discussing the feasibi­
lity of constructing minor tanks in the Narmad<1 
command, stated that tanks had been built there 
on small streams mostly as scarcity works. Most 
of these tanks catered to the water suuply need~ of 
the villages around them. However, the area com­
manded by them was excluded from the area pro­
posed for irrigation from Navagam canal. Gujarat 
stated that there was hardly any scope of building 
more irrigation tanks. In its revised Master Plan, 
Exhibit G-462, Gujarat stated that a study of topo 
sheet showed that further sites for utilising waters 
of the en route rivers were not available. Madhya 
Pradesh undertook a study of available topo sheets 
to locate such sites. In Exhibit MP-626, it gave a 
list of 35 schemes which it had located, some out­
side the canal command and some within it. Of 
these, four pertained to ponds, twentyone to storage 
reservoirs and ten to weirs or barrages. It stated 
that with these schemes 0.85 MAF of water of 75% 
dependability could be utilised (Ibid Statement 3) 
Gujarat has commented on these schemes one by 
one and concluded that there would be no addi­
tional water available for diversion in the Navagam 
Canal command from these schemes vide Exhibit 
G-1032 page 53. In their subsequent statements in 
Exhibits G-1032 page 53 and MP-1063 page 42, 
Gujarat and Madhya Pradesh have persisted in 
their respective positions. These schemes are dealt 
with in the following paragraphs Scheme numbers 
correspond to serial numbers in Statement 3 of Ex­
hibit MP-626 . 

7.4.2 Schemes Nos. 1 to 4---The inflow from the 
catchment area of these schemes amounting to 433 
mcft or 0.01 MAF of 75 per cent dependability 
drains into ponds upstream of the Navagam canal 
head regulator where water let into the canna! is 
to be measured. The inflow, therefore, does not 
pertain to en route river. 

7.4.3 Scheme No. 5-In its Technical MemO­
randum before the Khosla Committee, Exhibit 
G-369 Gujarat had indicated that there was a site 
suitable for constructing a weir on the Narmada 
near village Nani Sanjrauli, nine miles downstream 
of the Sardar Sarovar dam site Madhya Pradesh 
has suggested that 910 mcft or 0.021 MAF out of 
the inflows into the pond of the weir from the catch­
ment area between the dam and the weir can be 
utilised in Navagam Canal Command. Gujarat has 
pointed out that this availability of water is meagre 
and confined only to a period of three months, vide 
Exhibit G-1032, page 27. The Narmada is a large 
river and the construction of a weir across it Would 
be quite expensive. Therefore, unless the wier is 
justified for pump storage for power, which is un­
certain, it would not be feasible to build it for utiliS­
ing only 0.021 MAF. No contribution from this 
scheme for the Navagam Canal command need~ 
therefore, be taken into account. 

7.4.4 Storage Schemes No. 6 to 14, 16 to i9, 24 
to 27, 31 and 34---These 19 schemes are proposed 
by Madhya Pradesh to be constructed in a more or 
less fiat area as shallow tanks which are generally 
constructed in water scarcity areas as relief works 
and mostly provide irrigation for one crop only. 
Many of the proposed tanks lie outside the Nava­
gam Canal command and those that lie within it 
are hardly feasible Madhya Pradesh has furnished 
maps of reservior areas of Schemes No. 6.12 and 
16 in support of these schemes in Exhibit MP-
1063. It is noticed that the tanks of Schemes 
Nos. 12 and 16 submerge habitation. None has 
any significant storage. The feasibility of all the 
19 schemes is quite doubtful and, therefore, no 
contribution from them for Navagam Canal com· 
mand may be taken into account. 

7.4.5. Storag,e Schemes Nos. 22 and 23-Bo_tb 
these lie close to Gujarat-Rajasthan border well 
away from the Navagam Canal command. Guja-. 
rat has proposed use of the water of these schemes 
in higher areas. Therefore, nothing would be 
available from them for the canal command. 

7.4.6 Schemes Nos. 15, 20, 21, 28 to 30, 32,33 
and 35-These nine schemes are diversion schemes 
envisaging constn:ction of weirs or barages. In as­
sessing the utilisable quantity of water in each case. 
the upstream schemes and water use have to be con­
sidered. These schemes are dealt with in basin­
wise consideration of water availability from the 
en route rivers. 

l .J 
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PUmping Schemes 

7.5.1 In addition to the 35 schemes proposed by 
Madhya Pradesh to utilise 0.85 MAF, it has stated 
that it should be possible to utilise at least one MAF 
of water with pumping schemes in the command 
area of Navagam Canal (Exhibit MP-626, page 9 
and MP-1063 page 23), Gujarat has pointed out 
that the rivers in the areas are flashy and that the 
discharge in them is practically nil after the mon­
soon period. The river banks are not well defined 
and the rivers have large width compared to the 
width of the channel carrying base flow which shifts 
every year. According to Gujarat, therefore, there 
is no scope for developing any lift irrigation schemes 
there (Exhibit G-1032, page 28). It would appear 
that while farmers may utilise some river water by 
means of Small pumps to irriiate areas along the 
streams or rivers during kharif season, it may not 
be ecomomically feasible to have any sizeable per~ 
manent pumping schemes in the command area for 
only seasonal use as these would require fairly ex­
pensive control works besides pumping installations. 
The water which the farmers may use with tlieir 
own pumps for irrigation fields along the banks 
would be either in the nature of supplemental irriga­
tion in areas at the tail end of distributaries or out­
side the command. 

Consideration of Individual River Basins 

7.6.1 Of the rivers mentioned in Statement 7.1 
the Men and Orsang with its tributary the Heran 
fall into the Narmada. These are .considered indi­
vidually. The Deo is a tributary "of the Dhadhar 
and the two are considered together. The Mahi is 
the largest en route river and has a number of tribu­
taries. The Mahi basin is, therefore, dealt with 
separately. The tributaries of the Sabarmati are 
considered along with it. The Rupen, Saraswati 
and Banas are independent rivers and are dealt 
With separately. The Rei is small river in low rain­
fall.area and has poor yield but has been consider­
ed. 

The Men 

7.6.2 This sub-basin of the Narmada has a 
catchment area of 117 square miles. In its Master 
Plan for the en route rivers. Exhibit G-462, Guja­
rat has proposed a storage dam near Bilgaon to in­
tercept inflows from 52 square miles and utilise this 
water fully for irrigating areas upstream of the 
Navagam Canal crossing. Gujarat has stated that 
there is no possibility of constructing a weir or 
diversion scheme downstream of the canal crossing 
(Ibid p. 33). It has however, envisaged diversion of 

171 melt (0.0039 MAF) into the Main Canal from 
the free catchment below the Bilgon storage dam 
by means of a level crossing. This should be 
taken into account. 

The H.eran 

7.6.3. This is a tributary of the Orsang. There 
is the existing Rajwasna weir on it which irrigates 
13.400 acres vide Exhibit G-462 p. 42 two storage 
schemes, the Rami on its tributary of that name and 
the Lalpur darn, and two minor schemes, all on the 
upstream of Rajwasna weir are planned. These 
would utilise supplies in their direct command ex­
cept that Lalpur scheme would provide 1280 mcft 
(0.029 MAF) for firming vp irrigation in the com­
mand of Rajwasna weir (Ibid p. 41). The Nava­
gam Canal is expected to cross the Rajwasna com­
mand. As this command will get firm irrigation 
on construction of Lalpur dam, approximately 
13,000· acres should be excluded from the command 
of Navagam Canal, No other contribution is ex~ 
pected from the Heran to the canal command. 

The Orsang 

7.6.4 The Master Plan for en route rivers, Exhi­
bit G-462 envisages constn:ction of two major stor­
age project in Orsang basin, viz. the Sukhi project 
and the Jamla project. Both these projects are plan­
ned to utilise all their water in their own command 
upstream of Navagam canal. The existing Jojwa 
weir lies a short distance downstream of the cros­
sing of + 300 Level Canal and has a command area 
of 16,000 acres. The utilisable inflow, estimated 
at 30 per cent of the 75 per cent dependable flow, 
from the river reach between the two dams and 
Jojwa weir is 2642 mcft or -0.0605 MAF vide Ex­
hibit G-462 p. 57. It should be possible to utilise 
35% of the inflow of 75% dependability as indicat­
ed in paragraph 7.3.7 ante, instead of 30 per cent 
proposed by Gujarat. The utilisable quantity in 
that case would be 0.0706 MAP. With this water 
availability, the command area of Jojwa weir will 
have its full requirement for firm irrigation and,. 
therefore, no part of it should be included in the 
Navagam Canal Command. · 

7 .6.5 The catchment area of the Orsang below 
Jojwa Weir upto its confluence with the Narmada is 
112.60 square miles with yield of 1525 mcft (0.035 
MAF) of 75 per cent dependability. Gujarat has 
stated that owing to flat terrain in this reach, there 
is no possibility of constructing any diversion scheme 
there and, therefore, -it would not be possible to uti­
lise this water, vide Exhibit G-462, p. 54. 

.. 

• 

' 



• 

• 

III 

The Dhadhar and Deo 

7.6.6 The Deo and the Vishwamhri are the more 
important of the tributaries of the Dhadhar. The 
total catchment of the Dhadhar upto its mouth is 
1622 square miles. On the Vishwamitri there are 
two tanks, Ajawa and Pratappura, whose storage 
is used for water supply to Baroda city. On tbe up­
stream side of Navagam Canal, the Master Plan 
.Exhibit G-462, envisages two minor irrigation 
schemes in addition to an existing one as also a 
medium storage irrigation scheme on 'the Deo. The 
command of the proposed Deo scheme overlaps 
that of Navagam Canal command and this being a 

storage scheme which will provide finn irrigation, 
its CCA of 18.370 acres (Exhibit G-458 p. 12) 
should be excluded from the command of the Nava­
gam Canal. Gujarat does not consider any utlisa­
tion possible of the yield of 13400 mcft (0.307 
MAF) of 75 per cent dependability available. from 
the catchment area of Dhadhar basin below the 
Navagam Canal, besides the existing ·Ajawa and 
Pratappura tanks vide Exhibit G-462, p. 65. Mad­
hya Pradesh has proposed four storage schemes and 
one barrage scheme in the basin vide Schemes 11 to 
15 in Exhibit MP-626 Statement 3. The storage 
schemes are in the nature of shallow tanks. Gujarat 
has indicated that all the five schemes are not feasi­
ble vide Exhibit G-1032, pp. 116-119. While the 
four storage schemes do not appear attractive, the 
barrage scheme may be worthy of further investiga-

tions. But unless its feasibility is established, it 
would not be proper to take credit for any utilisa­
tion of water from it. 

The Mahi Basin 

7.6.7 The Mahi is an inter-state river which 
drains an area of 13,00D sqrare miles. It rises in 
Madhya Pradesh, passes through Rajasthan and 
traverses Gujarat to fall into the Gulf of Cambay. 
A tributary of the river, the Anas with a small catch­
ment in Gujarat, flows through Madhya Pradeo:;h 
and joins the Mahi in Rajasthan. on· the. main 
stem of the river, Bajajsagar (Banswara) Project in 
Rajasthan and i<.adana Project in Gujarat near 
Rajasthan border are under construction. The 
Wanakbori weir further downstream is an existing 
structure. The Navagam Canal will pass some dis­
tance downstreams of this weir. Rajasthan has a 
proposal to construct a dam on the main river be­
low the confluence of the Baneshwar with the Mahi. 
There is no major project existing or under con­
struction on the river in Madhya Pradesh but one is 
proposed. 

7.6.8 In Gujarat, the Mahi has seven sub-basins. 
The vario-rs projects in the sub-basins are indicated 
in Gujarat's Master Plan. Exhibit G-462 at pp. 
71. 72, as under: -

Sl. Name of sub-basin Name of project in the sub-basin Major Existing/under construction 
No. Medium propoSed in Gujarat 

Minor 

2 3 4 s 
---

Karad sub-basin Karad Project Medium Existing sl orage scheme 

2 Goma sub-basin Nil Does not arise Does not adse 

3 Meshri Nil Does not arise Does not arise 

4 Knn Nil Does not arise D::.es not arise 

' A~• {i) M.J. tanks Minor Exi~ting and proposed 
(ii) Pata Dungari Medium Existing 

(iii) Machhan Nalla Medium Proposed 

6 Bhadar Bhadar reservoir Maior Proposed 

7 Panaro (i) P"rcolation tanks and M.l. Schemes Minor Existing and proposed 
(ii) Hadaf Medium Proposed 

(iii) Wanklesbwar Bhey Medium Proposed 

(iv) Paoam Reservoir Major Under construction 

8 Mabi (i) Kadana Major(Multi· Under construction 
purpose) 

(ii) Wanakbori Weir Major Existing 

' j 
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The Coinmands of all these schemes are located 7.6.11 The total yield of 75 per Cent and 50 per 
above the Navagam Canal excluding that unOer the cent dependability at Kadana has been shown by 
Wanakbori weir. The schemes are known in the Gujarat to be 3.384 MAF and 6.07 MAF respective­
attached index map of Mahi River (Plate VII. 1). ly vide Exhibit G.lQQO. This is based on revised 

rainfall-runoff relationship for the period from 
7.6.9 The Narmada Water Resources Develop- 1959 to 1974. According to Madhya Pradesh, the 

ment Committee (Khosla Committee) considered "\yield of 50 per cent dependability is 7.05 MAF vide 
Rajasthan's requirements from Mahi river to be 1.5 \ Exhibit MP-685. . 
MAF and that of Madhya Pradesh 0.3 MAF. The · 
Tribunal directed these States, in December, 1976 7.6.12 With the utilisation indicated in para-
to furnish details of their proposed use. In com- graph above and the yield of 3.384 MAF of 75 per 
pliance, Rajasthan furnished details in Exhibit cent dependability, only 0.133 MAF (3.384-3.111 
R-284. It showed its requirement of 1.03 MAF 0.14) remains available from Kadana for down-
for inedium and minor projects, existing stream t:se. However, with carry-over capacity at 

. and under construction and 0.85 MAF for Baneshwar al']d Anas, this availability gets increas-
new major and medium schemes. and other uses. ed. Also the requirement of 2.27 MAF indicated for 

. Thus, its requirement has been shown to be Rajasthan includes a large number of new projects. 
1.88 MAF of water of 75 per cent dependability. It may be mentioned that the Khosla Committee 
Ma9hya Pradesh gave the required information in had indicated the total irrigation, industrial and 
Exhibit MP-1032 and placed its requirement as municipal requirements of water in Rajasthan to be 

_ :?22.64 TMC or 0.52 MAF. It however, stated that 1.5 MAF only (Exhibit MP-166). 
, smce 1t had entered mto an agreement with Rajas-

~ than in 1961 to use only 13 TMC (0.30 MAF) in its 
area above Bajasagar dam, the requirement above 
13 TMC would be met by utilising flows of lesser 

L dependability than 75 per cent upto average flows. 

. 7.6.10 In Exhibit G-1032 Annexure 2 page 93, 
Gujarat has shown the following utilisation in 

· Rajasthan up to Kadana dam :-

. (a) From Banswara net utilisation 
Lake tosses 

Gross utilisation 

(b) Other schemes in Rajasthan 

(c) Lake losses at Baneshwar & 
Anas reservoirs . 

Total for Raja~than 

. O.l7MAF 

. 0·13MAF 

. 0·30MAF 

' . 1·50MAF 

. 0·47MAF 

2·27 MAP 

Madhya .Pradesh has adopted the· same figures in its 
Statement 79. Gujarat has indicated its own utilisa­
tion above Kadana as 0.061 MAF (vide Exhibil G­
f032 page 93) and 0.!0 MAF directly from Kadana 
in the proposed Left Bank Canal. Thus, the total 
utilisation upto Kadana including that of Left Bank 
Canal works out to 0.30 MAF in Madhya Pradesh, 
2.27 M~F in Rajasthan and 0.161 MAF in Guja­
rat, makmg a total of 2.731 MAF Rajasthan, how­
ever, has given its revised requirement for medium 
and minor schemes as 1.88 MAF vide Exhibit 
R-284, instead of 1.50 MAF considered above. 
On this basis, the total utilisation becomes 3.111 
MAF. This does not include 0.14 MAF lake loss 
at Kadana. 

7.6.13 The toal yield of the Mahi basin below 
Kadana upto Wanakbori is 0.623 MAF of 75 per 
cent dependability. Of this yield, the Bhadra and 
Panam projects are shown to have a re4'iiirem~nt of 
0.502 MAF vide Exhibit G-1032 page 96. This 
leaves 0.121 MAF for use at Wanakbori. While the 
Panam project is under construction, the Bhadar 
project is only at a proposal stage. With 0.13:rli.if.AF 
available from Kadana and 0.121 MAF from the 
catchment below it, the total amount of water avail­
able at Wanakbori comes to 0.254 MAF. 

· 7.6.14 It has been contended by Madhya Pra­
desh that since the en route rivers flow through a 
low rainfall zone, the available water should be 
conserved and t:tilised to the maximum. It has 
oroposed the use of water of these rivers on the 
basis of 50 per cent dependability. Gujarat bas 
stated that "irrigation schemes are normally plan­
ned for 75 per cent reliability and hence what is rele. 
vant for planning of water resources for irrigation 
is not the average flow nor the 50% dependable 
flow but the utilisable quantum at 75 per cent re­
liability." This is in -consooancf! wiih our de­
cision that for the equitable apportionment of 
water of the Narmada between the party States, 
water of 75 per cent dependability should be consL 
dered. H 

7.6.15 The Kadana Reservoir Project was 
sanctioned in December, 1966. · The sanctioned 
project envisaged the construction of Kadana dam 
with FRL + 419 and irrigation ex-Wanakbori 
weir lower down in a command llrt;:a of 6,50,000 
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acres, and 51,356 acres under direct command. In 7.6.17 In Exhibit· MP-626, Madhya Praci'esh 
Exhibit G-630 AI 1. Gujarat has given the revised has proposed a storage scheme. (Serial No .. 16) at 

.figur"e of command area for Vanakbori as 6.33 lakh Bahutha to utilise 340 mcft (0.008 MAF). a bar­
acres and its water requirement as.l.2§ MAF. This rage at Vasad (Serial No. 20) to utilise 200 mcft 
is in excess of the available watert'f 0.254 MAP (0.005 MAF) and a weir at Lachanpura (Serial 
of 75 per cent dependability. The Kadana Re- No. 21) to utilise 1601 mcft (0.037 MAF). All 
servoir Project is a committed project and its re- the three schemes lie in the command of Navagam 
quirement has to be met in full in preference to Canal. Gujarat has rightly pointed out (Exhibit 
any later or new use. The total yield of the Mahi -~~ G-1032 page 120) that the Bahutha storage scheme 
of 75 per cent dependability from its entire catch- envisaging a very shallow tank is not feasible in 
ment at Wanakbori is :LO.Q7 MAF {3.384 at Kadana view of the levels of the ground at the site. 
and 0.623 below it). With 1.56 MAF taken out As regards the other two schemes, the utiHsa­
for use ex-Wanakbori, the water available for use tion proposed by Madhya Pradesh is on the 
above Wanakbori is 2.447 MAF plus 0.171 MAF basis of 30 per cent of the ·inflows of 75 per cent 
being 10 per cent of net use at regeneration flow, dependability. As will be noticed from paragraph 
that is, a total of 2.618 MAF. Against this availa- 7.37, a higher utiliSation upto 61 per cent of the 
bility, the requirements indicated are 3,251 MAF inflows, that is 3660 mcft would be possible 
upto Kadana (paragraph 7.6.10), and 0.502 MAF Even after meeting the water supply requirement 
upto Wanakbori (paragraph 7.6.13), a total of of Baroda of 1500 mcft. therefore, it should be 
3.753 MAF. There is thus a shortfall of 1.135 possible to utilise 2160 mcft (0.050 MAF) from 
MAF which can be covered by providing carry- these schemes in the Navagam Canal command. 
over capacity in reservoirs, curtailing new projects\ 7 61 8 1·--,-h -1. h-t ·~· .. h t h -b· t t d · 

d · · h f 1 d d b'l · · · n e tg o w a as een sa e m 
ahn P

7
u
5
ttmg up wtt 

1 
w_aterbo. owehr epcn a 1 1 ~Y the foregoing paragraphs. an area of 6.33 Jakh acres 

t an per cent. t IS o vtous t at no water IS1 perta1•01·ng t M h' · t h ld be 1 d d 1 ·1 bl k · · 1 o a tprOJec sou excu e rom 
avat a e ex-Wana bon for use m Navagam Cana ~·the comma d 1 N C 1 AI 2160 It 

db d h Mh.R'h B k 1 ~ no avagam ana. so, me. comman eyon t e a 1 1g t an cana com- (0 050 MAF) h ld b 'd d 'I bl 1 d . s ou e const ere avat a e rom 
man · the Mahi for use in the canal command. 

7.6.16 The Karad is a tributary of the Garno T~~~$_abq!_11!.g!j Basil]_______ --
which in turn falls into the Mah1 downstream of 7.7.1 The Sabarmati river has a total catchment 
Wanakbori weir. The Karad project will utilise area of 8522 square miles of which an area of 1410 
all its water in its own command. Gujarat's Mas. square miles is in Rajasthan. It has six main tribu-
ter Plan, Exhibit G-462, envisage diversion of taries, four of which, the Shedi, the Watrak, the 
0.0162 MAF from the Karad and 0.0084 MAF Meshwa and the Khari cross Navagam Canal. 
from the Como into Navagam Canal through level Gujarat's Master Plan Exhibit G-462, gives infer­
crossings. J'his is not feasible as levels are not mation in respect of projects in the various basins 
suitable. as under:-

_s_J._N_o_. _ _,_ ___ B:._"_Jn _________ N:_::ame of project 

·.' 1 Shedhi 

2 Watrak 

3 Meshwa 

4 Khari 

5 Hathmati 

6 Hamav 

7 Sabarmati 

28 Agri.-15 

No Project 

(D Watrak Projcct(Medium) 

(ii) Waidy Proj~ct (Medium) 

(iii) Mazam Project (Medium) 

(i) Meshwa Project(Medium) 

(ii) Meshwa Pick-up weir at Raska 

(i) Khlri cut canal project at Raipur 
(ii) Karoi Dom(Medium) 
( i) Hath:nati Reservoir Project {Medium) 

(ii) Hathmati Weir at Himatnagar 
(iii) Guhai Scheme (Medium), 

(i) Harnav Reservoir Stage I1 (Medium) 
(ii) Harnav Weir Stage H 
( i)' Dharoi Reservoir Project (Major) 

(ii) Fatehwadi Canal system 

Present position (1974) 

Does not arise 

Under construction 

Proposed 

Proposed 

Existing 

Existing 

Existing 

Existing 
Existing 
Existing 
Proposed 
Proposed 
Existing 
Under construction 
Existing Irrigation Scheme 



The cOmmands of :Raska Weir, Raipur Weir on the 
Khari·aild Faiehwadi canal system lie below Nava~ 
gam dinal <ind overlap its command. The 
schemes are shown in the attached ·index map of 
Sabarmati Rjver (Plate VII. 2). 

7.7.2 Gujarat"s Master Plan Exhibit G-462. does 
not crivisagc any project in the Shedhi SJ.:b-basin. 1t 
proposes to divert 0.0266 MAF being 30 per cent 
of 75 per cent dependable flow into Navagam Canal 
through a number of level crossings. A study of the 
levels shows that the feasibility of this diversion is 
doubtful. 

Tht Watrak Suh-hasin 

7.7.3 There are three storage scheme." in the sub­
basin as under:-

(il Watrak-under con~ 

struction 

tii) Waidy-proposed 

liii) Ma7..am-proposcd 

CCA 48300 acres 

CCA 4975 acres 

CCA 16250 acres 

Gujarat has stated in the Master Plan that thcs<:: 
schemes wili utilise all their water in their own 
command above Navagam Canal and nothing 
would be available from them for the Navagam 
Carial. The Watrak joins the Mcshwa downstream 
of Raska weir. The total catchment area of 
Watrak is 1310 square miles. The area intercepted 
by 'the abOve storage dams is 588 square miles. Thl! 
yield of 75 per cent dependability from the remain­
ing catchment area of 722 square miles woulj be 
aboUt 6450 mcft. Though the water of Watrak 
cannot be put into Navagam Canal because of un~ 
sUitable levels, it should be possible to util1se 30 
per ccnl of the yield of 6450 melt, that is, 1935 
mcft (ll045 .MAF) in the distributaries of the 
canal. 

The Meshwa Sub-basin 

7.7.4 In this sub-basin there is a storage dC;m in 
the upper reach with a net utilisation of 1259 mcft. 
At present only ·1013 mcft is being utiliSed in its 
own command and the balance 246 rncft is p~sed 
down for usc at Raska weir located at the lower 
end of the sub-ba~in. The yield of 75% depend.; 
ability from the datchment area of 570 square mile.." 
between Mcshwa dam and Raska weir is 3572 mcft 
(see page 1 I 8 of Exhibit G~462). In the absence of 
adequate storage backing. irrigation from Raska 
weir is not firm and is mostly seasonal. This will 
have to be firmed up from Nava~am C1nal. The 

small quantity of water, 246 melt, at present beins 
released .for it from Meshwa dam should continue 
to be available for it Under these circumstauces, 
the command of Raska weir should be included 
in the command of Navagam canal and the utiJ.is.. 
able water available at Raska weir deemed to be 
available for Navagam Canal command. The Witter 
of 75% dependability available there would be 3572 
mcft. The utilisablc portion may be taken to be 
48% of it as per paragraph 7.3.7 ante. This comes 
to 1715 mcft which together with 246 mcft would 
be 1961 melt or 0.045 MAF 

The Khari Sub-basin 

7.7.5 The Khari joins the Meshwa a short db­
lance t:psti"cam or Raska weir. There is an exiJting 
Khari cut weir at Raipur which provides Kltarif 
irrigation in an area of 26,000 acres. The Nava­
gam Canal is proposed to cross the Khari at this 
weir. The yield from the catchment above the 
weir at 75 per cent dependability is stated to be 
2080 mcft. Gujarat has proposed in its Master 
Plan that 624 mcft, being 30 per cent of 2080 mcft, 
should be diverted into Navagam Canal ard the 
Khari cut weir area taken on the canal for finn 
1rngation. The arrangement is in order except 
that the water available for diversion into the canal 
or utilisation in the canal command would b.~.6S% 
of 2080 mcft. that is, '1414 rncft or 0.033 MAF as 
per pa':'graph 7.3. 7, 

The Hathmati Suh~hasin • 

7.7.6 The Hathmati river JOms the Saba1mati 
above Navagam crossing on the Sabarmati. TbeJe 
is the Hathmati weir with Hathmati Reservoir 
higher up the river. Another medium storage 
scheme above the weir is proposed on the Guhai 
which is a tributary of the Hathmati. The entire 
water of these schemes, according to the Master 
Plan, ~auld be utilised in their own command aiJd 
nothing would be available from them for Nava~ 
gam Canal command. 

The Hdrna'' Suh-hasin 

7.7.7 The Harnav is a small tributary ot the 
Sabarmati and joins it in its head reacb. There is 
·a weir across the Harnav and a reservoir is pr~ 
posed on the upstream of it. The surplus water 
from these schemes and from the free ·citcbment 
area below the weir would be taken in by Dharoi 
reservoir on the Sabarmati. 

• 

• 

•• 
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The Sabarmati Sub-basin 

7.7.8 On the main stem of the river, 21 miles 
downstream of the Ahmedabad City, take oft two 
inundation canals, the Nani Fatewadi Canal and 
the Moti Fatehwadi Canal. The Dharoi Reservoir 
Project (1965) on this river provided for a dam at 
Dharoi, 95 miles upstream of Ahmedabad city 
and a barrage at Vasna just downstream of the city. 
The project envisaged assured water supply to the 
city and the new Capital at Gandhinagar, irrigation 
of 70,000 acres in direct command and firming up 
of irrigation under the Fatehwadi Canal System 
also to the extent of 70,000 acres. The Dharoi 
project as finally approved in 1971, envisaged a 
net utilisation of 0.337 MAF for the following pur­
poses:-

(i) Irrigation of 91,000 acres in a CCA of 
1,43,100 acres in direct command. 

(ii) Firming up of 62,000 acres under Fateh­
wadi Canal command of 70,000 acres. 

(iii) Water supply for Ahmedabad and 
Gandhinagar:-

As there will be assured irrigation in the 
Fatehwadi Canal command of 70,000 
acres on completion of Dharoi Project, 
this area should be excluded. from the 
command of Navagam canal 

7.7.9 The yield of 75 per cent dependability 
available from the free catchment at Vasna is 
6710mcft vide Exhibit G-462 page 139. Of this 
2885 mcft (0.066 MAFJ being 43% ?f the yield 
as per paragraph 7.3.7, and not 30 per cent 
assumed in the Master Plan, should be as<;umcd 
to be utilisable. To this should be added 10 p..:!t 

cent regeneration of upstream use of 0.177 MAF, 
that is, 0.177 MAF. On the available quantity, 
about 0.054 MAF will be utilised for Ahmedabad 
water supply in three months during the monsoon 
period. The net quantity available for Navagam 
Command, therefore, <::ames to 0.03 MAF 
(0.066 + 0.018-0.054 ). The return flow from the 
water supply to Ahmedabad and Gandhinagar 
will· be utilised in sewage farms. Some regent:ra­
tion will occur from this water use but most of it 
will take place below the Vasna barrage and ·is, 
therefore, not utilisable. The insignificant and 
indeterminate quantity that would appear above 
the barrage can be ignored. 

7.7.10 In Exhibit MP-626, Madhya Pradesh has 
suggested a barrage at Giraud (Serial No. 33) to 
utilise Jnffows from the cat9hment area below the 
vasna-_Qarrage Gujarat -has stated that the site is 

not feasible. We consider tl;lat the F:atewadi Com­
mand should be excluded from the Navagam 
Canal Command and 0.030 MAP deemed ru; 
available for Navagam Command. 

The Rupen 

7 .8.1 In Gujarat's Master Plan Exhibit G-462, 
a level crossing has been proposed on this river, 
but the water being saline its utilisation has not 
been considered desirable. The yield of 75 per 
dependability at the crossing has been stat;!J to 
be 1395 mcft, 30 per cent utilisation of wljich 
would be 418 mcft. This is a small quantity ar,d 
when mixed with large volume of good quality 
water in the canal would get its salinity diluted 
to a useable extent. Therefore, 0.001 MAF may 
be considered as available for Navagarn Canal 
command. 

The Saraswati 

7.9.1 In Gujarat's Master Plan, Exhibit G-462, 
it is mentioned that Bhakhari and ~uJcteshwar 
storage schemes are under investigation and p.:~rt 

of the water available there would be utilised at 
Saraswati barrage at Palam t.:pstream of canal cross­
ing. The catchment area below the barrage upto 
the canal crossing is very small and the yield 
would be negligible. No contribution from the 
Sarswati basin would, ·therefore, be available .for 
the Navagam Canal command. 

The Banas 

7.9.2 The total catchment upto the mouth ot 
this river is 2800 square -,:niles of which 1109 
square miles lie i~ Rajasthan. The existing Danti­
wada reservoir intercepts a total catchment area of 
1105 square miles. The Sipu reservoir project is 
contemplated on the Sipu which is a major ttibu­
tary of the river and joins it below Dalltiwad&.. A 
barr_age at Khakhal is proposed about 55 miles 
downstream of the two dams. The wate; of 
Dantiwada and Sipu reservoirs are ultimately pro­
posed to be utilised in their own comffiands ·with 
nothing to spare for Khakhal command. The 
yield from the free catchment below the Dantiwada 
and Sipu dams upto Khakhal is estimated to be 
2800 mcft of which 1050 mcft is considered to be 
utilisable in Khakhal command. This would be 
available only during the rainy season. Therefore­
the Khakhal command should be included in the 
Navagam Canal command for firm irrigation and 
1050 mcft or 0.024 MAP deemed to be available 

for diversion 'in to Navagam Canal command. 
Hardly any regeneration from upsteam use is ex-

j 
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pect6d in this case due to low rainfall and ove1 ex- areas:-
ploitation of ground water there. Nothing is uti-
lisable ftom the yield below Khakhal River Basin Area in acres Vide 

paragrah 

The Rei Basin 

7.9.3 The Rel has a catchment area of 180 
square miles of which 88 square miles lie in Rajas­
than. The Rainfall in the area is very low. A me­
dium scheme, to be investigated, is mentioned in 
the Master Plan. This would utilise inflow from 
100 square miles and irrigate about 2600 acres up­
stream of the Navagam Canal crossing. This 
basin is not expected to provide any utilisable 
water for Navagam Canal command. 

Rivers of Saurashtra Region 

7.9.4 A large number or relatively small rivers 
cross or enter the proposed Navagam Canal com­
mand in the Zonal areas in Saurashtra. On the 
Western periphery of the command is the Machhu 
river with two medium and one minor schemes 
existing on it. Their command, however, does 
not overlap the Navagam Canal command. On 
the Brahmani river. there is an existing storage re­
servoir. The project was planned for 60 per cent 
dependable yield for irrigating 27,000 acres. The 
Master Plan, Exhibit G-462, page 193, indicates 
the net possible utilisation, as reappraised in 1966, 
to be 978 mcft which will irrigate 9500 acres. The 
net utilisation at 75% dependability is given as 
588 mcft. The command of this project oveilaps 
the Navagam Canal command. But consid~ring 
the insufficiency of available water to adequately 

· cover the project command, the project command 
should be included in the Navagam Canal com­
mand and 588 mcft deemed as available for the com­
mand from the Brahmani river, there being no 
other utilisable inflow from it. The Master Plan 
of Gujarat gives the total utilisable quantity of 
water in Navagam Canal command from rivers of 
Saurashtra region as 0.05 MAF. This includes 
the water from the Brahm ani nver. The figure 
appears to be reasonable. 

Kutch Region 

7.9.5 According to the Master Plan of Gujarat, 
no water is available for utilisation in Navagam 
Canal command in Zonal areas from the rivers of 
Kutch region. 

Conclusion 

7.9.6 The following areas should not form part of 
the CCA of the Navagam Canal in the Zonal 

Heran . 

Orsang 

Dhadhar (Deo) 

Mahi . 

·sabarmati 

Total 

13,000 7.6.3 

16,000 7.6.4 

18,370 7.6.6 

6,33,000 7.6.18 

70,000 7.7.8 

7,50,370 

7·50 
lakh acres 

---------
7.9.7 The quantity of water of 75 per cent' de­

pendability available from en route rivers for use 
in Navagam Cmal command should be taken as 
under:-

·----·----
River MAF Vide 

paragraph 

- --- --· 

M<n 0·004 7.6.8 

Mahi 0·05 7.6.18 

Watrak 0·045 7.7.3 

Meshwa 0·045 7.7.4 

Khari . 0·033 7.7.5 

Sabannati 0·030 7.7.9. 

Rupen 0·001 7.8.1 

Banas 0·024 7.9.2 

Rivers of Saurashtra 0·050 7.9.4 

Total 0·282 

7.9 .8 Gujarat, i11. the Master Plan for en route 
rivers Exhibit G-462, had estimated the availabili­
ty of water from these rivers for Navagarn Canal 
command to be 0.4122 MAF. It had included in 
the Navagam Canal command all the .!lreas men­
tioned in paragraph 7.9.6 above excepting that 
pertaining to the Mahi aggregating to 1,11,070 
acres (7,44,070----6,33,000). The requirement of 
water for this area is of the order of 0.25 MAP 
Ailowing for this, Gujarat figure of 0.4122 MAF 
gets reduced to 0.162 MAF. Against this, our 
assessment of the availability of water from en 
route rivers for Navagam Canal is 0.282 MAF. 

Advice of the Assessors 

7.10.1 We have consulted our Technical Asses­
sors Dr; M. R. Chopra, Shri Balwant Singh Nag arid· 

• 

;· 
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C. S. Padmanabha Aiyar with regard to tl1e 

matter of this Chapter. They have advis­
that they all agree with the conclusion n::ach· 

in paragraph 7.9.8 and also ·the reasoning giv~n 
· i us in the previous paragraphs. 

STATEMENT 7.1 

7n route Rivers I Streams Crossed by tho: Proposl"d 
Navagam Main Canal ( + 300) 

1 

(Reference Exhibit G-462, pp. 1-3) 

Name of the basin River/Stream crossed by 
proposed Narm1da Ma in 
Canal ( + 300) 

2 3 

Narmada. I. Sukhli Khadi including 
Kothi and Sangam Khadi. 

2. Men 
3. Ashwin 
4. Heran 
5. Uach 
6. Orsang 

Dhadhar . l. Dhadhar 

2. Deo 
3. Rangai 
4. Vishwamitri 

Mahi 1. Karad 

2. Gomt 
3. M>JShri 
4. Kan 
5. Mahi (Main) 

-------------

2 

IV Sabarnnti 

V Rupan 

VI Saraswati , 

VII Banas 

VIU Rei 

3 

I. Shedi incuding Maher 
2. Watrak 
3. Meshwa 
4. Khari 
5. Sabarmati (Main) 

'1. Rupan in~\uding Pushpawat[ 
&Khan 

1. Saraswati 
1. Banas 

1. Rei 

STATEMENT 7.2 

Statement showing full Supply Level and Bed 
Level of + 300 Le))I'Jl Navagam Canal and River 
Bed Level and Normal Monsoon Flow Levels for 
the Rivers Crossed b_v Navagam Main Canal at 
the Crossing 

(Reference Exhibit G-1078) RL in feet 

s. Name of River Nava- Nava- River River 
No. crossing !l'ffi grun bed water 

canal canal level at level for 
FSL bed cross- nonnal 

" level ing monsoon 
cross- ,, flow at 
ing cross- .cross-

iog mg 

Men. 293· 52 267· 61 263·00 266· 00 
2 Heran 288.49 263· 29 258· 30 259·50 
3 Orsang 280· 68 255·77 249·00 250·00 
4 Deo 267· 68 243·09 216· 51 217· 50 
5 Mahi 238·78 216·09 144· 89 153· 50 

6 Watrak 218· 77 194.78 138.06 141·00 
7 Meshwa 214·80 192· 31 172· 90 174· 50 
8 Khari 211· 81 189.50 180· 65 183·50 

9 Sabarmati 205·91 183·13 150·14 151·50 

10 Banas 153· 20 130· 00 141·00 143·00 
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CHAPTER Vlil 

LAW RELATING TO EQUITABLE APPORTION MENT OF THE WATERS OF INTER· 

• STATE RIVERS IN INDIA 

Doctrine of Absolute Territorial Sovereignty 

8.1.1 What is the legal principle which go"ern" 
the apportionment of the waters of an inter-Slate 
river in India? Broadly speaking, three different 
views have been expressed on the subject. The­
first view proceeds on what is called the doctrint 
of absolute territorial sovereignty. According to 
this view, every State has, in virtce of its sovereignty 
the right to do what it likes with the waters within 
its territorial jurisdiction, regardless of any injury 
that might rest:lt to a neighbouring State. Pushed 
to its logical conclusion, this means that a State in 
which the headwaters of a great river are situated 
can abstract any quantity of water and make a 
desert of the State situated lower down that river. 
This view known as the 'Harmon Doctrine' found 
its basis in the opinion of an United States Attorney 
General that the rights of United States as the upper 
riparian on the Rio Grande river were unlimited 
by any effect the unbridled exercise of those rights 
might have on the flow of the river into Mexico'. 
The doctrine was expressly reserved m the 
American-Maxican Treaty of 1906" and it con~ 
tinned to receive lip service by the United States 
until 19393

• But it was expressly disclaimed as a 
principle of municipal law in 1922 by the Unilcd 
States Supreme Court'. The doctrine has not been 

applied by the United States during its negotiations 
with Mexico since 1944'. The United States also 
assumed a radically different attitude and repudi­
ated the doctrine when as a lower riparian on the 
Columbia River the application of the doctrine 
would have operated to its distinct disadvantage'· 
The doctrine has also been rejected by_ Professor 
Smith-"The doctrine of absolute supremecy of 
the territorial sovereign is essentially anarchic ..... . 
permitting every State to inflict irreparable inJury 
upon its neighbours without being amenable to any 
control save the threat of war.'" 

English Common Law Principle of Riparian Right 

8.1.2 A second view that has sometime:-> been 
urged is the rights of riparian States should be 
determined by the common law principle which 
applies to individual riparian owners in England. 
This principle is that every riparian proprietor is 
entitled to the water of the stream in its natural 
flow without sensible diminution and without sensi­
ble alteration in its character or quality. Pushed to 
its logical conclusion this principle would enable 
a State at the mouth of a big river to insist that no 
State higher up shall make any sensible diminmicm 
in the water which comes down the river. There 
may be d~rt areas .in the upper State .needing 
irrigation and there ·may be vast quanti_tles of 

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

1. See i Moore, Internationa1 Law 654 {1906). 

!. Convention J>:roviding for the Equitable Distribution of the W Jte~S .hf th~· Rio Grande for Irrigation Purpose~. May 5, 19Q,'i, 
34 Stat. 2953 {effecuve December 26, 1906). · 

0• See discussion~ in the Report of American Section of the Tnt' I WaterComm'n. Us & M~:tiCo, H.R. D~. No. 359, 71st Cong 
ld SeM. (1930}; Simsarian, op. cit. supra note 2. . · · 

4 • Wyolnlng v. ColOrado·, "259 iJ. S. 419, 466 (1922); 

.-'rizoila l/. California, 373 t\S. 546, 562; 565 {1963}; 

NebraSka' v. Wyomtlag, 325 U. S. 589 {194!1)'; 

Colorado v. Kansas, 320 U.S. 383.(1947) •. 

'··Treaty with Mexico R~specting Utilizatioh·of Waters ~(the Coll~rado and Tijuana Rivers and·ofthe Rio 
3, 1944 arts. 8, 9, 59 Stat. 1219. T.S. 994 (effective November 8, 1945). < • 

Grande, February 

, , 
' . ' . . 

"· Hearings before the Senate Foreign Relations Committee on Treaty with Mexico Relating to the Utilization of the Waters' of 
certain rivers, 79th Cong.,. Ist Sess., Pt I, at 19-21, pt. 5 at 1738·55 (1945); ·state Department Memorandum, Legal Aspects of ~be 
Use of Systems of •nternat!Onal W ...ters. S. Doc.ll8, 85th Cong., 2nd Sess. 91 (1958); The United States Position-DiversiOrl. of 

. Columbia River Waters, l956"PAC, N.W. Regional Meeting, Am. Soc. Int. Law 16-18,21,35. 

'· Smith, The Economic Uses of International Rivers 144-45 (1931). 
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waters running waste to the sea past the lower 
State; nevertheless on the application of this com· 
man Jaw principle a lower State can insist that the 
water shall flow down the river without !iensiblc 
diminution. even if this means that the upper desert 
areas shall for ever remain desert. 

Doctrine of Equitable Apportionment 

8.1.3 A third principle that has been advocateJ 
is that of "equitable apportionment". that is to 
say, that every riparian Siate is entitled to a fair 
share of the waters of an inter-State river. What 
is a fair share must depend on the circumstance.> 
of each case, but the river is for the common benefit 
of the Whole community through whose territories 
it flows. even though those territories may be divid­
ed by pOlitical frontiers. According to this doctr_iilc 
the factors to be takCn into account for apportion­
ment of the waters arc (I) examination of the ceo­
nomic and social needs of the co-riparian States by 
an objective consideration of various factors and 
conflicting elements relevant to their usc of the· 
waters, (2) distribution of the waters among the 
cO:.riparian in such a manner as to satisfy the nec:ds 
to'the greatest possible extent, (3) accomplishment ' 
of the distribution of the waters by achieving the ! 
maximum benefit for each co-riparian consistent 
with the minimum of detriment to each.· I 

Legislative Hi~tory of Article 262 of the Conslltu·· 
lion 

8.2.i Which of these three principles applies to 
the apportionment of the 'waters of an ·inte!"·St~tc 
riVer in India? ]n the approach to this question, 
it is n"eceSsa"ry to keep in view the legislative history 
of Article 262 of the Constitution and the 1950 
Act eilacted 'in pursuance of that Article. Under 
the Government of India Act, 1935, entry No. 19 
of List JI-"Water, that is to say, water supplies, 
irrigation ,and canals, drainage and embankments 
wciter storage and water power" was a subject fal­
ling in the Provincial Legislative List. Section 
49(2) of that Act provided that the executive 
authority of the province was co-extensive wit~ its 
legislative authority. lf there were no other limit· 
ing or restrictive provisions in the Act, each Pro­
vince could, by virtue of entry 19 of List II read 
with section 49, sub-section {2), be entitled to do 
what it liked with 3.11 Water supplies within it5 
territories. But A~ctions 130 to 132 of th~ Gov­
ernment of Indi;tf-}9"35, imposed certain important 
restrictions On the Pfovinccs in the matter. ·u any 
legislative or executive action taken or proposed to 
be taken by one Province affected or was likely .to 
affect prejudiciallY. the interests of another Province 

or any of its inhabitants, the Government of the 
latter Province may complain to the Governor 
General under SeCtion 130. Thereupon, after ap .. 
pointing a Commission of Investigation and con. 
sidering its report, the Governor General may make 
such orders as he may deem proper in the mat;er. 
Under section 131, sub-section (6) of the Act, the 
orders of the GovernOr General were bind­
ing upon the Provinces affected. Section 131 
also provided that if, before the Governor 
General has given any decision. the Govern­
ment of any Province or the ruler of . any 
State' requCsts him to do· so. he shall refer 
the matter to His :Majesty in "CoUncil and His 
Majesty in Council may give such decision aud 
make such order in_ the matter as he deems proper. 

8.2."2 . Articles 239-242 of the draft Constitu­
tion of India appeared under the heading. "Inter­
ference with Water Supplies". 

Draft Article "239: complaint:~ as to interje1ence 
with Water supplies: 

If it appears to the Government of any State 
for the. time being specified in Part J or Part 
Jll Of the First Schedule that the interests of 
thitt State or of any of the inhabitants thercoi 
in the water from any natural source of sup· 

'jlly in anY State have been, or are likel.V to 
be affected prejudicially by: .. . . 

fa) any exec~.:tivc action or legislation takl.!n 
or passed ·or proposed to be taken or 

. passed; or 

(b) the failure of any authoritY to exerc1se 
any of their powers with respect to the 
usc, distribution or control of water 
from that source, the Government of 
the State may complain to ·the· Presi­
dent. 

Draft article. 240: ~ecisioll on Complaints 

e) If the President receives such a cOmplaint as 
aforCsaid, he ~hall, unless he iS of opinion' that the 
issues involved are flat of sufficient importance to 
warrant such action, appoint a Commission con­
sisting of sue~. persons having special k~owledge 
~md experience in irrigation, engineering adfnin.is­
tration, finance or law as he thinks fit, aqd request 
that Commission to investigate in accordance With 

. sucn instructions as he may give to them, and to 
report to him on the matters to which the com­
plaint relates. or such of those matters as may refer 
to them. 

' 
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-{2) A Commission so appointed shall investigate 
the matters referred to them and present to the 
President a report setting out the facts as found by 
them and making such recommendations as they 
t:ffink: proper. 

(3). (4). (5) X X X X X 

(6) After considering any report made .to him by 
the Commission, the President sball, subjert as 
hereinafter provided, make orders in accorrlar.ce 
with the report. 

·(?) If cpon consideration of the Commission·s 
report the President is of the opinion that anything 
thirein contained involves a substantial question of 
law, he shall refer the question to the Supreme 
Court under Article 119 of this Constitution and 
on receipt of the opinion of the Supreme Court 
thereon shall unless the Supreme Court has agreed 
with Commission's Report, return the report o£ the 
Conlmission together with the opinion and the 
Commission shall thereupon make ~uch modifica~ 
tions in the report as may be necessary to bring it 
in accord with such opinion and present the report 
as so modified to the President. 

(8) Effect shall be given, in any State affected, to 
any order made under this article by the Pre<>idcnt. 
and any Act of the Legislature of a State which is 
repugnant to the order shall, to the extent of the 
repugnancy. be void. 

Drilft Article 242: jurisdiction of Courts Excluded 

Notwithstanding anything in this Constitution, 
neither the Supreme Court nor any other Court 
shall have jurisdiction to entertain any action or 
suit in respect of any matter, if action in respect of 
tha:t matter might have been u:rtder any of the three 
~ast preceding articles by the Government of a State 
of the President. 

8.2.3. In the Constituent Assembl,r on 9th Sl!p-­
tember, 1949 Dr. Ambedkar proposed an amend­
ment inserting draft Article 242 (a) in the draft 
Constitution:-

.. 242(a). Adjudication of disputes relating to waters 
of ·inter-State rivers or river valleys-

(1) Parliament may by law provide for the 
adjudication of any dispute or com­
plaint with respect to the use, distribu­
tion or control of the waters of, or in, 
any inter-State river or river valley. 

(2) Notwithstanding anything contained· in 
this Constitution Parliament may, by 
law. provide that neither the Supreme 
Court nor any other Court shall exercise 

28 Agrl.-16 
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jurisdiction in respect of any such dis­
pute or complaint as is referred to in 
clause (1) of this Article." 

. 8.2.4 The reasons which Dr. Ambedkar gave for 
the amendment are as follows:-

"Sir, originally this article provided for Presi­
dential action. It was thought that these dis­
putes regarding water and so on may be very 
rare, and consequently they may be disposed 
of by some kind of special machinery that 
might be appointed. But in view of the fact 
that we are now creating various corporations 
and these corporations will be endowed wilh 
power of taking possession of property and 
other things, very many dispute may arise 
and consequently it would be necessary to 
appoint one permanent body to deal with 
these questions. Consequently, it has been 
felt that the original draft or proposal ·was 
too hide-lxlund or too stereo-typed to allow 
any elastic action that may be nec.essacy to 
be taken for meeting with these problems. 
Consequently, I am now proposing this, new 
article which leaves it to Parliament to make 
laws for the settlement of these disputes.'' 

Articl!: 262 of the Constitution 
8.2.5 Article 262 of the Constitution reProduces 

draft Article242(a) quoted above under the bead­
ing: "Disputes relating to Waters". The ol.her 
relevant provisions of the Constitution are entry 
17. List II of the Seventh Schedule and entry 56 
of List I of the Seventh Schedule .. 

Entry 56, Li~t I, Sevemh Schedule:­

"Regulation and development of Inter-State 
rivers and river valleys to the extent to which 
such regulation and development under the 
control of the Union is declared by Parlia­
ment by law to be expedient in the public 
interest." 

Entry 17, List II, Seventh Schedule:­

"Water, that is to say, water supplies, irriga­
tion and Canals, drainage and embankments, 
water storage and water power subject to the 
provisions of entry 56 of List I." 

Enactment of the Inter-State Water Disputes Act 
(Act 33 of 1956) 

8.2.6 In 1956, Parliament enacted the Inter­
State Water Dispute Act (Act 33) 1956. The Act 
is entitled as "an Act to provide for the adjudica­
tion of disputes relating to waters of· inter-State 



rivers· and river valleys." Section 2(c) of the Act 
defines as "Water Dispute., to mean:-

"ally dispute or difference between two or 
more State Governments with respect to-

(i) the use, distribution or control of waters 
of, or in, any inter-State river or river 
valley; or 

(ill) 

(ii) the interpretation of the terms of any 
agreement relating to the use, dis­
tribution or control of such waters 
or the implementation of su~h 
agreement ~ or 

the levy any water rate in contravention 
of the prohibition contained in Section 7." 

In Section 3 of the Act, the following provision 
is.made:-

"If it appears to the Government of any 
State that a water dispute with the Govern­
ment of another State has arisen or is likely 
to arise by reason of the fact, that the 
interests of the State, or of any of the inhabi­
tants thereof, in the waters of an inter-State 
river or river valley have been, or are likely 
to be, aiie~;ted prejudicially by-

(a) any executive action or legislation taken. 
or passed, by the other State; or 

(b) the failure of the other State or ·any 
authority therein to exercise any of their 
powers with respect to the use, distdbu­
tion or control of such waters: or 

(c) the failure of the other State to imple­
ment the terms of any agreement -relat­
ing to the use, distribution or control of 
such waters, the State Government may, 
in such form and manner as may be 
prescribed, request the Central Govern~ 
ment to refer the water dispute to a 
Tribunal for adjudication." 

Section 4 prescribed as follows :-

"(1) When any request under section 3 is re­
ceived from any State Government in respect 
of any water dispute and the Central Govern­
ment is of opinion that the water dispute can­
not be settled by negotiations, the Central 
Government shall, by notification in the Offi­
cial Gazette, constitute a Water Disputes Tri­
bunal for the adjudication of the water 

· dispute." 

Section 5 deals with adjudication ·of water 
disputes between States. 

Sub-section (})-When a Tribunal has been 
constituted under section 4, the Central Gov.:. 
ernment shall, subject to the prohibition '"con:. 
tained in section 8, refer the water-dispute and 
ally matter appearing to be connected with 
or relevant to, the water dispute to the.,1:ri­
bunal for adjudication. 

(2) The Tribunal shall investigate the matters· 
·referred to it and forward to the Central Gov­
ernment a report setting out the facts as f_o1:1nd 
··by it and giving its decision on the matt~s. 
referred to it. 

(3) If, upon consideration of the decision of 
the Tribunal, the Central Government or any 
State Government is of opinion that anything­
therein contained required explanation or th~t. 
guidance is needed upon any point not origi-. · 
nally referred to the Tribunal, the Central GOv..;·' 
ernment or the State Government, as the c~se·. 
may be, may within three months from tbe~; 
date of the decision, again refer the matter to· 
the Tribunal for further consider~tiot;t~ ~nd 
on suCh reference. the Tribunal may forward 
to tbe Central Government a further repurt 
giving such explanation or gui9-ance as jt_ 
deems fit and in such a case, the decislOI~. of. 
the Tribunal shall be deemed to be· modified 
accordingly. 

Section ·6 readS-

"The Central Government shall publish the· 
decision of the Tribunal in the Official Gazette: 
and the decision shall be final and binding: 
on the· parties to the dispute and shall be given' 
effect to by them." 

SeCtions 8 and 11 are as follows:-

S?ction 8-Bar of reference to certain disputes-· 
to Tribunal: Notwithstanding anything CCID-­

tained in section 3 or section 5, no reference ' 
shall be made to a Tribunal of any dispute~ 
that may raise regarding any matter whiCh J 

may be referred to arbitration under the River 
Boards Act,. 1956. 

Section 11-Bar of jurisdiction of Supreme 
Court and other Courts: Notwithstanding any­
thing contained in any other law, neither the 
Supreme Court nor any other .Court Sl1all 
have or exercise jurisdiction in respect of any 
water dispute which may be referred to a 
Tribunal under this Act." 

i 
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> 8.2.7 It is· manifest that Act 33 of 1956 was en­
aCted by Parliament in exercise of the powers con­
titiOed in Article 2620) of the Constitution and the 
bar 'Jf jurisdiction of the Supreme Court aud of 
othe1 Co~;rts contained in section 11 of the Act 
was made in pursuance of the express power3 con­
ferred on Parliament under Article 262(2) of the 
Constitution. 

_ .. -8.2.8 Article 73 of the Constitution provides that 
the executive authority of the Un:on is ccxxtcn­
sive with- its legislative authority in respect of 
matters covered by List I and Article 162 similarly 
ProvideS that the executive authority of th~ Slat.;: 
is co-extensive with its legislative authority. Article. 
162 reads as follows :-

Article 162---Subject to the provisions of this 
Constitution, the executive power of a Slate 
shall extend to the matters with respect to 
which the legislature of the State has power 
~o make laws: Provided that in any matter 
with respect to which the Legislature o£ a 
State and Parliament have power to make 
laws, the execu1'ive power of the State shall 
be subject to, and limited by, the executive 
power expressly conferred by this Constitution 
or by any law made by Parliament upon the 
Union or authorities thereof. 

l''f-
'8.2.9 If the constitutional powers under Article 

162 and item . .1-9~ of List II had stood alone, tlH~ 
· poWer of the State Legislature and of the State 
·Government to do what they liked with referem:e 
to the waters of inter-State rivers would be un­
restricted, but just as section 130 to 132 of Gov. 

· ernment of India Act, 1935 placed important 
shackles on that power, article 262 of our Coasti­
iution contemplates that fetters should be put on 

·the Staie Legislative power by law to be enacted 
·by Parliament Article 262 recognises (as section~ 

130 t6 1 32 of the Government of India Act, 1935. 
recognised) that it is not 9pen to a State Govern­
ment to take legislative or executive action in rt:s­

-pecrof an inter-State river which would prejudi­
ci:llly affect the rights of other States of tbe same 
inler~State river. Section 3 of the Inter-State Water 

• Disputes Act, 1956, sub-clause (a) and (b) repro-­
duces substantially the provisions of section 132 of 
the Government of India Act 1935. The law gov­
erning the rights of the States in respect of the 
waters of inter-Siate rivers under the Constitution 

·is therefore almost identical with the law under the 
provisions of the Government of India Act 1935. 

. 'Artlcle 262 reCogniSes the principle that no State 
ca:n De pennitted to use the waters inter-State river 
s6 as· tO cause prejudice to the interests of another 

riparian State or of a State in the river-valle)! ot of 
the inhabitants thereof. 

INDUS COMMISSION REPORT 0942J 

8.3.1 The main question for consideration is: 
What is the law or legal principle in the light of 
which it can be said that a State bas taken legisla­
tive or executive action which has affected or is 
likely to affect prejudicially the interests of another 
State or any of its inhabitants in the waters of an 
inter-State river. The same question arose before 
the Indus Commission which expressed the view 
that in the absence of an agreement between the 
parties, the rights of several States must be deter­
mined by applying the doctrine of "equitable ap­
portionment" and not the doctrine of sovereigntY 
or the doctrine of riparian rights. At page 10 of 
its report, the Indus Commission states: 

14. General principles suggested for considera­
tion by parties-With a view to saving time, 
we propounded on the first day of the session 
certain general principles for distribution of 
the water of inter-Provincial rivers, which 
seemed to us to emerge from a study of the 
practice in other countries and which we de­
sired the parties to comment upon in due 
course. The statement which we made is 
quoted below:~ 

"Subject to correction in the light of what 
you may have to say, the following principles 
seem to emerge from tbe authorities:-

(1) The most satisfactory settlement of dis-­
putes of this kind is by agreement; the 
parties adopting the same technical 5olu­
tion of each problem, as if they weri! a 
single community undivided by paiitical 
or administrative frontiers. (Madrid 
Rules of 1911 and Geneva Convention, 
1923, Articles 4 and 5). 

(2) If once there is such an agreement, that in 
itself furnishes the 'law' governing the 
rights of the several parties until a. new 
agreement is concluded. (Judgement of 
the Permanent Court of Inter-national 
Justice, 1937, in the Meuse Dispute bet­
ween Holland and Belgium). 

(3) If there is no such agreement, the rights 
of the several Provinces and State<; must 
be determined by applying the rule of 
'equitable apportionment', each unit 
getting a fair share of the water of the 
common river (American decisions) . 

(4) In the general interests of the entire com­
munity inhabiting dry~ arid. ~e.rr~torl.es, 
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priOriiy may usu_ally_"!Ia~e ~o J>e given lo 
~I!._earlieLig_ig_!Q9Q_.P.roJ~ct_ over a_later 
one: 'priority of appropriation gives 
SUperiority of right' (Wyoming v. Colo· 
rado, 259 U.S. 419,459, 4701. 

8.3.2 The important issues before the Indus 
Commission were:-

l(a) What is the law governing the rights of 
the several Provinces and States concern­
ed in the present dispute with respect to 
the water of the Indus and its tributaries'! 

·1 (b) How far do the orders of the Govern­
ment of India annexed to and explain­
ed in their Jetter of March 30, 1937, 
themselves constitute the law by which 
the rights in question are to be deter­
mined? 

8.3.3 The answer given to these issues by the 
Indus Commission was in the following tem1s:-

"Issue I (a)-All parties have accepted the 
general principles which we tentatively for­
mulated on the first day after examining the 
practice in other parts of the wor1d. It fol­
lows from them that the rights of the 5everal 
units concerned in the dispute must be deter­
mined by applying neither the doctrine of 
s~wereignty, nor the doctrine of riparian 
nghts, but the rule of 'equitable apportion­
ment', each unit being entitled to a fair ~hare 
of the waters of the Indus and its tribu­
taries." 

"Issue l(b)-The orders of the Government 
of India dated March 30, 1937, proceeding, 
as they did for the most part, on the consent 
of ~he units concerned, must be regarded as 
havmg secured t~e most equitable apportion­
ment then poss1ble. If owing to mat!;:rial 
errors in the original data, or a material 
change in river conditions, or other sufficient 
cause, those orders are now found to be in­
equitable·and if a more equitable arrangement 
~n be discovered in present circumstance~. 
With due regard to the interests of all the units 
concern:d, the original orders may properly 
be mochfied. This implies of course that a 
modificatio? of the orders in one partic~lar 
may necessitate consequential modifications in 
other particulars by way of redressing the 
balance between the several units." 

8.3.4. The Indus Commission further enquired 
into the question as to when a State could be said 
to have taken legislative or exercise action which 
was likely to "prejudicially affect" the interest of 
a neighbouring State or of its inhabitants. Para· 
graph 30 of the report reads as follows :-

"Limits of Permissible Action-What then 
can it legitimately claim to do? And when 
can we say that it oversteps the limits of per­
missible action? Until we have found some 
law or principle which would furnish an an­
swer to these questions, we cannot determine 
the extent, if any, to which any proposed 
action "prejudicially affects" the interests of 
a neighbouring Province or State; nor can we 
recommend to what extent that action should 
be permitted or restrained." 

8.3.5 The answer of the Indus Commission was 
that no State could use the water of an inter·State 
river so as to prejudicially affect another State or 
of its inhabitants, and the latter State was prejudi­
cially affected as a matter of Jaw when it was de .. 
prived of its equitable share of waters of the inter­
State river on the application of "the doctrine of c 

equitable apportionment." As we have already 
said the legal position under the Governm~nt Or 
India Act 1935, is substantially the same as under 
Article 262 of the Constitution read with the 1956 
Act except for the concept of the river vally and 
the procedural variation contained in section 4 of 
the Inter-State Water Disputes Act 1956. In other 
words.!--tbe_theor.y __ und_~lying Article 262 '!f the 
_COiiStitution and the Inter-State Water Disputes 
Act 1956 is the theory of equitable distribution of 
Waters of an inter-State river between the riparian 
States or States in the inter-State river vally .. M 
a necessary corollary of this proposition, it follows 
that the legislative or executive action of a State 
p_rejudicially affects the interests of another ripa­
nan State or a State in the river valley or its inhabi­
tants, if such legislative or executive action injuri~ 
ously affects ~he .... equitable apportionment of the 

. waters to whtch the latter State is entitled. 

Principle of Equitable Apportionment is Accepted 
by all the Party States 

8.4.1 At the time of hearing the preliminary 
issues, Shri Nariman on behalf of Maharashtra and 
Shri Tha~ore, Advocate General of Gujarat, ex­
press~y satd that the correct legal principle appliC­
able m the p~essent dispute is the Doctrine Of Equit. 
able ~Pf?Orttonment as enunciated by the Indus 
Commtss1on. Shri Chitale appearing on behalf of 

• 
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Madhya Pradesh also made an express conct:ssion ted by that Court in the case ?f Kansas v. Colo­
. rado. B In that case Kansas claJmed the water of 

the Arkansas River "as it was wont to flow, no por­
tion of it being appropriated in Colorado for pur­
poses of irrigation''. But Colorado took the ex­
treme position that by virtue of her sovere-ignty~. 
she corld legally use the entire flow leaving no 
water for Kansas. The Supreme Court held that 
the contentions of both the States were without 
merit. Statistics showing increases in population. 
number of acres cultivated and the value of farm 
'production in Colorado countries irrigated fr~m the 
river were considered by the Court. The evtdencc 
disclosed that irrigation in Colorado resulted in a 
reduction of the flow of the river in Kansas and 
had worked some detriment to the south~westem 
part of Kansas. The Court found that Kansas 
"recognised the. right of appropriating the waters 
of a stream for the puposes of irrigation, subject 
to the condition of arl equitable division betweell 
the riparian proprietors", although it was funda• 
mentally a riparian State. In the course of its 
judgement, the Court stated: 

to the same effect. 

8.4.2 At the subseq1:ent bearing of the 
substantive issues in this case, the Learned Counsel 
appearing on behalf of Madhya Pradesh, Gujarat 
and Maharashtra made express statements to the 
same effect. 

Proceedings of th'! Indus Commission 

8.4.3 The main proceedings of the Indus Com­
mission were those relating to the Bhakra Project. 
Broadly speaking Sind's first complaint was that 
the effect of the Bhakra Dam Project and the other 
projects Contemplated by Punjab when super~im: 

posed upon the full effects of the Thai and Haveh 
pl-ojects and certain older projects already execut~. 
ed would be "to cause such lowering of water 
levels both in upper and lower Sind during the 
months of May to October inclusive as would 
seriously affect the efficient working of Sind's in­
undation canals." Sinds second complaint in 
substance was that the Thai and Haveli Projects 
when taken in conjuction with certain nrders pass~ 
ed by the Government of India in 1937 would 
create a serious shortage of water at Sukkur in the 
Rabi or "winter" season (October to March inclu~ 
si~e) and would interfere with the proper working 
of the Sukkar Barrage Project in Sind. 

8.4.4 The Indus Commission came ·to the con~ 
elusion that the Punjab interests were likely to 
cause material injury to Sind's inundation canals. 
Punjab shodd therefore allow Sind sufficient time 
to take necessary remedy for avoiding damagt> to 
inundation canal and Punjab should be prohibited 
from beginning work on its projects for three years. 
The Commission that Punjab should pay compen­
sation for any damage caused to inundation canals. 
The Commission also noted that "A final appor­
tionment or the Indus System, to be practicable 
would probably require the construction of two 
new barrages in Sind, at Gudu and Hajipur (both 
have since been built) although the Hajipur site 
was superseded by that at Kotri-Hyderabad". That 
being so, the Commission recommended that Pun­
jab in particular should make a contribution to­
wards the cost of these works. 

"Whatever has been effective in bringing 
about this development is certainly entitled to 
recognition and should not want only ot un­
necessarily be destroyed or interfered with. 
That this development is largely owing to irrl.:.. 
gation is something of which from a con­
sideration of the testimony there can be rea­
sonable doubt. It has been a prime factor 
in securing the resdt, and before, at the in­
stance of sister state, this effective cause of 
Colorado's development is destroyed, or ma­
terially interfered with, it should be clear that 
such sister state has not merely some techni­
cal right, but also a right with a correspond­
ing benefit." 

The conclusion of the Court was that: 

" .................. when we compare the atnount 
of this detriment (to Kansas) witfi the great 
benefit which has obviously resulted to the 
countries in Colorada, it would seem thaqbc 
equality of right and equity between the two 
States forbids any interference with the pre-. 
sent withdrawal of water in Colorado for pUi­
poses of irrigation." 

· A Weighing and Balancing Process 

8.4.6 It is clear that the Court went through a 
weighing and balancing process in reaching its de­

8.4.5 In formulating the law, the Indus. Com~ 
mission placed much reliance on the decisions of 
the Supreme Court of United States. The doc­
trine of equitable apportionment was first enuncia-

--' ------~~-.~----------------~-
B. 206 U.S. 46 (1907). 

cision. 
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Wyoming v Colorado, 259 U.S, 419 (1922) 
8.4.7 In Wyoming v. Coloradou. Wyoming file 

a bill Seeking to enjoin a proposed diversion of 
watef from the .Laramie river on ·colorado ior use 
ill COlorado but outside of the watershed of that 
fiVer. An examination of the evidence as to stream 
flOw and other relevant factors convinced the Court 
thcit the supply of water in the stream would not 
satisfy both the existing appropriations betvveen 
Colorado and Wyoming and also the propmed 
diversion in Colorado. But considering the fac­
tors which might be regarded as controlling. in the 
-decision of case, the Court found that "the doctnne 
-of· prior appropriation furnished the only basis 
cOnsonant wtih the principle of right and equity 
applicable to such a controversy''. Having an­
nounced the doctrine of prior appropriation as con­
trolling in that particular case, the Court proceed­
ed to formulate its decree so as to depart measurab­
ly froiD the recognised principles of that doctrine. 
The decree was entered on the basis of what was 
found 'to be the "fairly dependable and continuous" 
flow. After recognising certain senior Colorado 
.,priorities and allowing water for them, the Court 
1iecreed to Wyoming 2,72,500 acre feet of wate-:­
.per annum. The remaining water was found to 
amount to 15,500 acre feet of water per annum 
.and ,this was awarded to the· pro·posed COlOrado 
.diversions. In years in which the water suppl) 
might be in excess of the amount determined to be 
the "fairly dependable and continuous flow", ap­
_propriations in Wyoming junior in time to the pro­
. posed Colorado diversions in question would re­
. ceive the benefit of the additional water. In years 
in; which the supply might be Jess, the propu~erl 
.Colorado diversions would receive water although 
c~rtain Wyoming appropriators senior in time 
would be forced to go without. 

Wurtemberg v Baden (1927) 

8.4.8 A federal case of importance where th~ 
·balancirlg process was aPplied is the judgement 
rendered by the German Staatsgerichtsh of June 
"f&, 1927, in a controversy be_tween Wurtemberg 
ilnd Baden concerning the use of upper water of 

·the Danube.* Between the towns of Hufingen in 
·· -:B~d~n. and Fridengen in Wurtemberg the bed of 
'ihe river is porous, with the result that a large­
quantity of water percolates away under-ground 

9. 259 u.s. 419 (1922). 

and Ultimately emerges to form the sources of the 
little river Aach, which flows into Lake Constance. 
By reason of this phenomenon, known as the Doua 
versinkung, the water of the Aach is rich in inine­
ral solutions and is of special value for industrial 
purposes. Of this Baden gets the benefil. On the 
other hand, Wurtemberg suffers by the lo:;s of 
water, the river being freqt;·ently dried up altogethrr 
for considera:hle periods. The dispute arose out 
of the fact that each state had constructed works 
designed to protect its own interests, Baden seeking 
to increase and Wurtemberg to diminish the p~r~ 
colation of the river. Each party now sought an 
injUction to restrain the activities of the other. 

8.4.9 Since the constitutional and municipal law 
of Germany afforded no solution, the Cowt was 
Compelled to rest its judgement upon international 
law. The German Supreme Court first decided 
that in the absence of muncipal and constiutional 
law, the decision must be based upon international 
law. It was pointed out that "modern interna­
tion~l law restricts the application of the doctrine 
o{ territoral sovereignty by the principle sie utere 
·tuo ut alienum non Iaedas". Broadly speaking, 
neith'er state is entitled to make artificial alterations 
.in the flow of the river which- cause injury lo the 
other. The application of this principle must be 
governed by the circumstances of each particular 
case, and the conflicting interests must be weighed 
equitably against each other. The German Sup­
reme Court added the significant observation. "The 
interest of the states in question must be weight:d 
in an equitable manner against one another. One 
must consider not only the absolute injury caused 
to the neighbouring state but also the relation of 
the advantage gained by one to the injury caused 
to the other." 

Relevant Factors in the Balancing Process 

8.5.1 In the application of the balanCing process 
to any particular case, it may be relevant to copsi.­
der the nature of the land along the banks of the. 
river, the extent of the dependence of the riparians 
on .the river's flow, the volume of diversion 10, the 
size of the river's watershed or drainage area and 
the possibility of maintaining a sustained flow 
throt:gh the controlled use of flood waters' 1• Of 
course, an emergency may require special consi-

*Entscheidungen des Reichsgerichits inZivilsachen, Vol. CXVI, App. 

10. Where the total diversion approximated 2 percent of the water at the state line and 94 percent of the divenion occurrei when the 
.. river was at its height, th~ Court found no appreciable injury to the lower riparian. Connecticut v, Massachu~ett&, 282. U.S. 660 

(1931). 

11. Kansas V. Colorado, 185 U.S. 125, l47 (1902), 

.• 

• 



• 

• 

deration and extraordinary measures for its dura­
tion 12

• There are numerous other factors: inter 
alia the quality of the waters after use by the upper 
riparian, the seasonal variations in diversions, the 
contribution of water by each riparian, the avail­
ability of storage facilities or the ability to cons­
truct them, the availability of other resources, the 
extent to which water is or could be returned to 
the river after use (return flow), and the suitability 
of the water for the purpose desired 13 

8.5.2 In Nebraska v. Wyoming 14
, the Court 

Characterised the process by which the waters are 
apportioned as follows: 

Priority of appropriation is the guidmg 
principle. But physical and climatic condi­
tions, the consumptive use of water in the 
several sections of the river, the character and 
rate of return flows, the extent of established 
uses, the availability of storage water, th~ 
practical effect of wasteful uses on down­
stream areas, the damage to upstream an;:as 
as compared to the benefits to downs[ream. 
areas if a limitation is imposed on the 
former-these are ail relevant factors. The) 
are merely an illustrative, not an exhaustive\ 
catalogue. They indicate the nature of the' 
problem of apportionment and the delicate 
adjustment which must be made. 

*"* **"" . *** 
Relevancy of depem.Ulhle flow, not Average 

Annual flow 

8.5.3. In examining the problem of apportion-·( 
ment, the possibility of maintaining a sustained ' 
flow through storage facilities is a relevant factor. I 
The Volume of water in any stream variers from 
year to year. By the use of a high volume of 

1
: 

water as the basis for apportionment, the up- , 
stream state in a controversy will be favoured as 1 

against a lower state in years in which the volume ~. 
is below the amount used as the basis for th>'! \ 
apportionment. In the dispute between Wyoming 
and Colorado before the Supreme Court, Colorado 

12. Cf. Connecticut V- Massachusetts, 282 U.S. 660 (1931). 

urged that the average yearly flow was the·p{Oper 
measure of apportionment of the river waters. 
Wyoming claimed that the lowest annual stream 
flows which do not come ............ " ''I 1 .Conse-
was held by the Supreme Court that the averag~ 
annual flow was not a proper measure . because . 
"crops callnot be growl! oO. eXPeCtations of averagr . 
flOws which dO not come ...... "Hi jl . Conse-
quently the Supreme Court arrived at a vOlUme 
Which it regarded as a "faiilY constarit and depen~ 

. d~ble flow~ ~<!_t~!:fal~y_ig exce~. of. the _lowest": but 
below· the average 1 ~ / 2 • 
~- -~·-· 

At page 484 of the Report, the Supreme Court 
states: 

"We have already indicated that as to such a 
stream as this, the average flow of all years, 
high and low, cannot be taken as proper or 
.reasonable meast:re of what is available for 
practical use. What then is the amount 
which is available here? According· to the 
general consensus of opinion arllong practical 

·irrigators and experienced irrigation engi­
neers, the lowest natural flow of the years is 
not the test. In practice they proceed on the 
view that within limits, financially and physi­
cally feasible, a fairly constant and depend· 

\

-a_ble flow materially in excess of the low~st 
lp.l!y_gen_~rally -~e _obtained by means of reser­

' voirs adapted to conseiVlng and equalizing 
the natural flow; and we regard this view aS 
rea·sonable." (See Wyoming v. Colorado- 259 
us. 419. 484). 

Irrigation Commission Report 0972) 
8.5.4 The Irrigation Commission has also 

pointed out in its Report 1 ~ I 3 that "the farmer 
should be assured of getting the designed supply 
in 75 per cent of the years, and the existing prac­
tice in Indian conditions of planning irrigation 
schemes on the basis of 75 per cent dependability 
should continue. Where a carryover is provided, 
~he 75% dependability can b.e figured out, taking \'-
mto account the carryover water." , · 

· 13. See Smith, The Chicago Diversion, 10 B.Y.I.L. 144, 155 ( 1929), where the author considers necessity justification ·"11 0 t and material in jury in determining whether the diversion was lawful. , ' ' 

There may be instances where monetary compensation will solve an apportionment problem. a·. Connecticut v Massachusetts 28~ 
U.S. 660,667 (1931): treaties between U.S. and Canada, January 17, 1961 art. VIII, (1965) 2 U.S.T. & O.I.A •. 1555, T.I.A.S. '5638 
p. 8 (1964); U.K & Egypt, 207 U.N.T .. S. 277, 280(1955)(exchange .of TI.otes); Italy and U.~. June _12 and 15, 1925, 38 LN.T.S,· 189, 
199(1925). However, such compensation could only be had for the displacement of a beneficial use smce apportionment is based wholly 
on such actual use and not on rights in the abstract. Compensation is not however, always adequate. Lay lin & Bianchi The Role of 
Adjudication in International River Disputes, 53, Am. J. Inti' L. 30, 31( 1959). ' 

14. 325 u.s. 589, 618 (1.945). 
IS. Wyoming v, Colorado, 25 US 419 (1922). 
15/l. Id. at 476, 

1SJ2, Id. at 484: see also Nebraska v. Wyoming, 325 US 589, 620 (1945), 
15J3. Irrigation Cwnmission Report, 1972, Volume J, p. 125. 
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8.5.5 The general climate of the contending 
States must also be given proper weight. Accord­
ingly, in Nebraska v. Wyoming ]6, the Court traced 
the flow of the North Platte River and analy&ed 
the position as follows:-

"The river basin in Colorado and Wyoming 
is arid, irrigation being generally indisp~!DS· 
able" to agriculture. Western Nebraska is 
partly arid and partly semi-arid. Irrigation 
is indispensable to the kind of agriculture 
established there. Middle NebrasKa is sub­
humid. Some crops can be raised without 
.irrigation. But the Jack of irrigation would 
seriously limit diversification. Eastern Ne- · 
braska, beginning at Grand Island, is <;utfici~ 
ently humid so as not to justify irrigation." 

8.5.6 No apportionment of water was, therefore, 
made to Nebraska from the North Platte River ex­
cept for use on the lands in the extreme western 
part of that State. East of that, it was either suffi­
ciently humid or local supplies and return flow 
were adequate to meet the requirements. 

· 8.5.7 The Indus Commission also had to resolve 
a similar question. The Province of the Punjab 
proposed to store flood waters used by the Province 
of .Sind for its inundation canals. The canals were 
not deep enough to take off water at the lower levels 
to which the river would be reduced, but the sup­
plies would be adequate and usable if diversion 
dams were constructed just below the intake of 
the canals. The Indus Commission expressly ap­
plied the principle of equitable apportionment wlien 
it determined that the Punjab would be acting 
within its rights in storing certain flood supplies 
upstream. However, it provided that the Punjab 
ShoUld reimburse Sind for that portion of the cost 
.Of building diversion dams necessary to effect re­
-Placement of the flood supplies previously rcli~d 
. upon to raise the river level. If the dtversion dams 
would also serve to provide additional supplie!:., 
. the portion of the total cost attributable to the new 
benefits was to be borne by; Sind. 

Imperative Need For Avoidance Of Waste 
·8~6.1 The doctrine of Equitable Utilisation is 

_also not concerned with the protection of ahstract 
or hypothetical rights of riparian States. To be 

·protected, the use must be Q.f_a__!:)en_!!fi~i~Lnature 
(Article N of :fleiSiiiitiR.ules: also see Washington 
v. Oregin, 297 U.S. 517, 527 (1936). This does not 
however. mean that the use must be the most bene­
ficial to which the water must be put or thai the 
method of utilisation must be maximally efficient. . 
But the rule does mean that the States Will not be 

16 32S U.S. S89 (194S). 

permitted to waste inter-State river waters. The 
rule certainly enjoins upon the riparian States .the 
duty of efficiency in the use of such waters which 
is commensurate with their respective financial re­
sources. There is hence little doubt that an inlcr~ 
State Tribunal would not countenance waste due 
to wilfulness or indifference by a riparian State 
where the waters of the river are insufficient to meet 
the needs of all riparian States (See Nebraska v. 
Wyoming, 325 US 589, 618 (1945). 

8.6.2 It is important to note that Article V(2)(i) 
of the Helsinki Rt:les .is emphatic that a relevant 
factor to be considered in determining the reason­
able and equitable share of the riparian States is 
"the avoidance of unnecessary waste in tlie utilisa­
tloiiOIWilti::fs of the basin.:' · · · 

8.6.3 Where, however, inefficiency stems not 
from misfeasance but from limitations of teclmical 
and financial resources, the result must be different. 
It may be unreasonable to except and to require 
an under-developed State to meet the standards of 
efficiency for the utilisation of irrigation waters 
prevalent in parts of highly developed countries. 
The Indus Commission reasoned on similar lines 
when faced with the dilemma of determining 
whether to grant protection to the province of Sind 
in its admittedly wasteful practice of ut.tlising in­
undation canals dependent on flooding by the river. 
The Commission cited Punjab's argument that sucn 
irrigation reqt:ired wasting to the sea half the sup­
plies of the river. At page 51, the Commission 
states: 

f'The Punjab contends that in the arid condi­
tions existing in the areas to be benefited by 
the Schemes under contemplation---.:aicas 
which are jviSited at periodic and frequent· 
intervals by all the horrors of famin~ind 
has no right to demand that half the available 
supplies of the Indus shall be wasted io the 
sea and (that) it is incumbant on Sind to carry 
out at her own expense the works necessary 
to prevent such waste. It is the duty of Sind· 
to take all such measures as may be necessarY 
for. enabling Sind to utilize the water. avail­
able to her." ' · 

' The Indus Commission at page 52 of its repOrt"· 
stated:~ 

''There is, however. another side to the plc~ 
ture. Undoubtedly ·inundation canalS are a 
wasteful anachronism and the sooner they are 
replaced by weir-controlled system, ·the· better. 
But many miles of such canals are ~tilf in 
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existence (Sind has over 3,000 miles including 
distributaries) and large numbers of people 
have for generations depended upon them for 
their livelihood. It may be that they and their 
Province cannot yet afford to instal a beuer 
and, in the beginning more expensive ~.y~tem 
of irrigation. In the meantime, are they to bl! 
deprived of their living merely because an 
Upper Province needs the water? If the Upper 
Province wishes to take the water, let it pay 
adequate compensation in cash or in kind.'' 

The Commission concluded as follows:-

''No new project, however, beneficie•1t in 
other ways, should be allowed to impair exist­
ing inundation canals without payment o1 
compensation. Equally important is the impli­
cation that in other respects inundation canals 

· are not to retard the progress of irrigation " 

The Commission pointed out that a similar con­
clusion had been reached by the Nile Commis5ion 

·of 1925, which had recommended a gradual transi­
tion from flood irrigation on the lower Nile and a 
correspon~ing delay in the development of consct· 
vation works in the Sudan. 

Manual of River Planning (Flood Control Series 
No. 7) (United Nations) 

8.6.4 In its Manual of River Basin Planning 
(Flood Control Series No. 7), the United Nations 
has also stated:-

"The waste of water resources is particularly 
inexcusable in underdeveloped countries of 
Asia and th Far East where there is not 
sufficient balanced food supply to go around 
and not enough power to develop industries. 
Huge areas a·re damaged by floods almo~t 
every year in one flood plain or another of 
this region, which contains half the population 
of the world." (Page 1). 

8.6.5 The doctrine of "Equitable Apportion­
ment" cannot therefore, be put in the narrow 
straight jacket of a fixed formula. ln determiniug 

1Jie just and reasonable shar"e of the interested 
States, regard must be paid in the first instan...:e to 
whatever agreements, judicial decisions, awards 
and customs are binding t:pon the parties. A",j to 
any s~pplies not controlled by these factors, the 
allocatton may be made according to the relative 
economic and social needs of the interested .States. 
The other matter to be considered include the 
volume of the stream, the water uses already being 

• • 

made by the States concerned, the respective areas 
of land yet to be watered, the physical and climatic 
characteristics of the States, the relative produc­
tivity of land in the States, the Statewise drainage. 
the population dependent on the water supply and 
the degree of their dependence, alternative means 
of satisfying the needs, the amount of water which 
each State contributes to the Inter-State stream, 
extent of evaporation in each State, and the avoid­
ance of unnecessary waste in the utilisation of the 
water by the concerned States. 

8.6.6 The weight to be given to any of the rele­
vant factors is a matter of judgment on the perti­
nent facts of the particular case and no hard and 
fast rule can be laid down. The relevant factors 
emphasised in the 1959 Egyptian Sudanese Treaty 
were the arable areas easily irrigated in each coun· 
try, the population of the States, the existing uses 
and in a less degree the financial contribution of 
each to the development projects. The State's con­
tribution to the available river fl~~~was _ noj: the 
ct acial factor ifltlfeapportionment of the Nile 
Waters.~~ In the·Norlh Plciffe-river litigatioU.20 

Nebraska was allotted about 75;Yo _of the river flow, 
though it contribufed<t3o/;Gf~ihe flow. In the same 
case, Wyoming was allotted 25% of waters though 
the contributed 57% of the flow. The needs of the 
riparian States illthis context means and connotes 
all their economic and social requirements, which 
cause them to be dependent to a greater or lesser 
degree on the river water. Varying degrees of de­
pendence on water in arid and humid climates 
create varying degrees of need. 21 Scarcity areas ate 
heavily dependent on river water for irrigation and 
the needs of such areas should receive special con­
sideration. 

Inter-State Agreement Of 1955 B'?tween Punjab. 
Rajasthan, Kashmir and Pepsu 

8.7.1 It is also important to notice that by the 
Inter-State Agreement of 29th January, 1955 (para 
1 0), the surplus waters of Ravi and Beas were 
allocated between the undivided Punjab, Rajasthan 
Kashmir and Pepsu in the following proportion:-

Punjab 5.90 MAF 
Rajasthan 8.00 MAF 
Kashmir 0.65 MAF 
Pepsu 1.30 MAF 

Total ... 15.85 MAF 

(Vide Exhibit Rs.I!Ol 

19 Rolet Chi-Shih Ch~n. The Non-Navigational Uses of lntern1tional Rivers (1965), p. J<tiJ. 
20 Nebraska v. Wyoming 325 US 589, 592 f.n. 621, 665. 

21 A.H. Garretson and Others, The Law oflnternational Drainage Basins(i96'). pp. 44• 55-56. 
28 Agri-17 . ' 



The catchment area of undivided Punjab (in 
thousand acres) was 5696, of Kashmir 800 and of 
Rajasthan and Pepsu nil (see Ex R/288). It is 
obvious that the quantum of allocation to th~sc 
States by the Inter-State Agreement had no rela­
tion to the catchment area of the respective States 
or to the contribution of the States to the flow of 
Ravi and Beas. Later on, in the year 1976, by a 
decision of the Government of India dated 4th 
March, 1976 under Section 378 of the Punjab Re­
organisation Act, 1966 (Act No. 21 of 1966), the 
flows of Ravi and Beas allocated to undivided 
Punjab were again divided between Punjab and 
Haryana. The decision of the Central Govern­
ment was that the divided Punjab should be allo­
cated 3.5 MAP and Haryana should be allocated 
an equal quantity of 3.5 MAF. The balance of 
0.2 MAF (out of 7.2 MAP allocated to undivided 
Punjab) was recommended as an additional quan­
tum of water for Delhi Water Supply for accep­
tance by both the Governments of divided Punjab 
and Haryana. The order of the Central Govern­
ment (Ex R/275) indicates that in coming to this 
decision, the Central Government expressly 'oak 
into account the extent of arid tracts and of 
drought prone areas in Haryana. It is important 
to note that the catchment area of divided Punjab 
(in thousand acres) is 3360 and of that of Haryana 
is nil. The drought area (in thousand acres) in 
divided Punjab is nil and in Haryana 1911.5 (See 
Exhibit R/289). It is obvious that in coming to 
its determination the Central Government did not 
attach much importance to the contribution of 
divided Haryana and divided Punjab to the flows 
of Ravi and Beas but mainly took Into account 
the existancc and extent of drought areas in the 
two concerned States. 

No Right Of Ownership In Running Wate,.s 

8.8.1 As a matter of law, no State has a pro. 
prietary right in a particular volume of water of 
an inter-State river on the basis of its contribution 
to the available flow or drainage area. It is welt­
established that the waters of a natural stream or 
other natural body of water are not susceptible of 
absolute ownership as specific intangible property. 

.... Wiel has stated the three 'first principles'2a of the 

~nning waters as.Jolkw.\:-

(I) Running water in a natural stream is not 
the subject of property, but is a wander­
itig, changing thing without an owner, 
like the very fish swimming in it, or like 
wild animals, the air in the atmosphere, 
and the negative community in general. 

(2) With respect to this substance the law 
recognises a right to take and use of it. 
and to have it flow to the taker so that 
it may be taken and used,----a usufwc· 
tuary right. 

(3) When taken from its natural stream, so 
much of the substance as is <~.ctually 

taken is captured, and, passing under 
private possession and control, becomes 
private property during the period of 
possession. 

8.8.2 In the Institutes of Justinian it is declared 
concerning things: "They -are the property oL 
someone or no one. 2 J As further expressed in . 
the Institutes, "By natural law these things are 
common to ali, viz., running water, the sea and as 
a consequence the shores of the sea."~4 Comment­
ing on this Vinnius says: "Things are such be­
cause, while by nature being things everyone has 
use for, they have not, as yet, come into the 
ownership or control of anyone."25 That is they 
are the property of no one, within the first quota­
tion from the Institutes. 

Principle Of "Negative Community" 

8.8.3 This classification of running water with 
what has been called "the negative community", 
such as the air runs through the civil law authori­
ties Potheir's exposition of it is as follows:~~ 

"Toutes ces chases, qui: -sont demurrees dans 
1' ancient etat de communaute negative, sont 
appellees res communes, par rapport aU 
droit que chacon a de s'en emparer, Elles 
sont aussi appellees res nullius, parce qu' 
aucun n'en a la propriete, tant qu'e11es den­
rneurent en cet etat, et ne peut I' acquerir 
qui, n'appartiennent a personne, en tunt 

22 Wiel, Running Water. 22 Harvard Law Review 190 (1909). 
23 "Vel in nostro patrimonia vel extra nostrum partimonium" As translated in Lux v. Haggin, 69 Cal. 315, 10 Pac. 674. 
24 "Et quidem naturali_iure, communh sunt omnium haec : ser et aqua, orofiuens, etc. mare, et per hoc. !itt ora maris'' T0stitutes. 

ofJustinian,lib 2, tit l, sec I Mr. Ware (Ware's Roman Water Law) gives chiefly the Pandects or Digest, and does not give this pas­
sage fn the T nstitutes. 

25 "Communia sunt quea a natura ad omnium usum prodita, in nullius adhuc ditionem aut dominium pervenerunt" Quoted in 
Mason v. Hill, 5 Barn &Adol, 1, 110 Eng. Reprint, 692. 

l6 Pothier, Trait¥ dp l)rojt de Propriete, No 21, 
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qu'elles sont restees dansla communaute 
negative, qui sont susceptibles 'd I' acquisi­
tion qui se fait a titre d' occuption." 

8.8.4 The Civil Law Principle that running 
water was in the "negative community" passed into 
English Common Law. In Embrey v. Owen27 

Parks B observed : 

"The right to have the stream to flow in its 
natural state without diminution or alteration 
is an incident to the property in the land 
through which it passes; but flowing water 
is publici juris, not in the sense that it is a 
bonus vaccans, to which the first occupant 
may acquire an exclusive right, but that it is 
public and common in this sense only, that all 
may reasonably use it who have a _!ight of 
acess to it, that none can. have any property in 
·the water itself, except in the particular por· 
tion which he may choose to abstract from 
the stream and take into his possession, and 
that during the time of his possession oniy ... 
.................. But each proprietor of the adja. 
cent land has the right to the usufruct of the. 
stream which bows through it." 

Principle Of Equality Of Right 

8.9.1 The principle of equitable utilisation is 
truly speaking, one aspect of the application of the 
principle--Of equality of right of different Slaks. 
For instance, the United States Supreme Court 
observed in Kansas v. Colorado n that the dispute 
must be adjusted "upon the basis of equality of 
rights as to secure as far as possible to Colorado 
the benefits of irrigation without depriving Kansas 
of the like beneficial effects of a flowing stream." 
The equality sought as a basis for settlement of 
such controversies has been defined to require: 

......... that the principles of right and equity 
shall be applied having regard to the "~qual 
level or plane or which all the States stand_ 
in point of power and right, under our cvn­
stitutional system" and that, upon considera­
tion of the pi::rtinent laws of the contending 
States, and all other relevant facts, thi~ Court 

27 1851 6 Exc. 35. 

28 206 u.s. 46 (100). 

29 Connecticut v. Massachusetts, 282 US 660-671 (1931). 

will determine what is an equitable apportion. 
ment of the use of such waters.H 

Meaning Of That Principle 

8.9.2. But the principle of equality of right does 
not mean that there must be an equal division of the 
water resources. Since water resources are not 
divisible into pieces like land Jots, the equality to 
which the parties are entitled does not mean equal 
division. It means equality of cpnsideration. it 
means equality of ec~~mJc_oppgrtunity. which very 
often m"ay nof"'ie8ufi in the same quantity of water. 

As observed by Laurent: "Mais d'apres quel 
principe? Us ant taus un titre egal; on serait 
done tente de decider que leur droit doit etre 
regie d'apres la stricte loi de l'egalite, c'cst-a­
dire d'apres l'etendue de leurs heritages. Mais 
il y a encore d'autres elements dont i1 faut 
tenir compte, le mode de culture, Ia nature 
du sol, le genre d'exploitation. II est impossi­
ble d'etablir une regie absolue et une egalite 
mathematique: voila pourquoi Ia loi s'en 
est raportee a la sagesse des tribunaux, comme 
nous lo dirons plus loin. Tout le monde est 
d'accord sur se point; la question de pro­
priete est indifferent dans ce debat, car ceux 
qui admettent la propriete des eaux au profit 
des riverains reconnaissent que c'est une 
propriete limitee. * (7 Laurent, PrincipleS 
de Droit Civil Francaise (3d ed. 1878 
(333)). 

(But according to which principle? They have all 
an equal right; one would thus be tempeted to de­
cide that their right must be settled according to 
the strict law of equality, that is to say according 
to their inheritance. But there are still other ele­
ments which must be taken into consideration, the 
mode of cultivation, the nature of the soil, tbe na­
ture of exploitation. It is impossib]e_to_establish 
an absolute rule and_a_m~!h~matical-equa!ity that 
IS'WJlytile Jaw relies- on the wisdom·oi the tribunals 
aS:we wilf mention it later on. Everybody is il1 
agreement about this point: the question of owne. 
ship is immaterial in this discussion, for those whO 
admit the ownership of the waters to the profit of 
the riparians recognise that it is the limited~0 

ownership.) 

•Demolombe, t. XI, p. 174 no. 143, Duranton, t.V., p. 204 no. 214. Ducaurroy, Bonni<!r et Roustain, T.IL, p. 181, no. 127. 

30 Demolombe, table XII, page 174, no. i43, Duranton, table V, page204, number214, Ducraurroy, Bonnier & Roustain, table 
II, Page 181, number 271. 
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Intetrullipna( .Law As.rod/ption Dubrovnik Con­
ference-Principle V 0956) 

8.9.3 What are the primary factors to be con­
sidered in applying the doctrine of equitable appor­
tionment of inter-State river waters? As the Indus 
Commission has pointed out., the doctrine of Equit­
able Apportionment is derived from the basic con­
cepts of international law. According to rhis doc­
trine. each State in the drainge basin of an inter­
national river system is entitled to a just a nO reason­
able share of the benefits. What is just and eq_ uil­
able depends upon all the relevant facts in each 
particular case. 

At the Dubrovnik Conference held in 1956, the 
International Law Association adopted the report 
of the International Committee under Professor 
Eagleton's chairmanship which took the form or a 
statement of principles upon which to base the 
rules of law concerning the use of International 
riVers. 

Principle V 

In accordance with the general principle stated 
in Principle III above, the states upon au 
international river should in reaching agree­
ments, and states or tribunals in settling dis. 
putes, weigh the benefit to one state against 
the injury done to another through a particular 
use of the water. For this purpose the follow­
ing factors, among others, should be taken 
into consideration:-
(a) The right of eadh to a reasonable use 

of the water; 

(b) The extent of the dependence of each 
State upon the waters of that river; 

(c) The comparative social and economic 
gains accruing to each and to the en­
tire river community; 

(d) Pre-existent agreements among th:: 
States concerned; 

(e) Pre-existent appropriation of water by 
one State. 

This principle, as the International Committee 
recognises, serves to give content to Principle III. 

International Law Association-Helsinki Rules 
(August 1956) 

8.9.4 At the Fifty Second Conference held in 
Helsinki in August 1956, the International Law 
Association adopted the final report of the Inter­
national Committee and formulated the following 
rules: 

Article IV -Each basin State is entitled, with­
in its territory to a reasonable and equitable 
share in the beneficial uses of the waters of 
an international drainage basin. 

Article V-
(1) What is a reasonable aOd equitable share 
within the meaning of Article IV is to be 
detennined in the light of all the relevant 
factors in each particular case. 
(2) Relevant factors which are to be con­
sidered include, but are not iimited to: 

\ 

\ 

(a) the geography of the basin, including 
in particular the extent of the dramage 
area in the territory of each basin 
State; 

(b) the hydrology of the basin, including in 
particular the contribution of water by 
each Basin State; 

(c) the climate affectil}g the basin; 
• (d) the past utilisation of the waters of the 

basin, including in particular existing 
utilisation; 

(e) the economic and social needs of each 
basin State; 

(f) the population dependent on the waters 
of the basin in each basin State; 

\g) the comparative costs of alternative 
means of satisfying the economic and 
social needs of each basin State; . 

(h) the availability of other resourceS", 

(i) the avoidance of unnecessary waste in 
the utilisation of waters of the basin; . . . 

(j) the practicability of compensation to one 
or more of the co-basin States as a 
means of adjusting conflie;ts among 
uses; and 

(k) the degree to which the needs of a basin 
State may be satisfied, without caus­
ing substantial injury to a co-basin 
State; 

(3) The weight to be given to each factor is 
to be determined by its importance in com­
parison with that of other relevant factors. In 
determining what is a reasonable and' equit­
able share, all relevant factors are to be COD· 
sidered together and a conclusion reached on 
the basis of the whole. 

8.9.5 This Article provides flexible guidelines 
essential to insuring the protection of the "equal 
right" of ·all basin States 'to share the inter-state 
waters. · 

1 
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CHAPTER IX 

APPORTIONMENT OF WATERS OF THE RIVER NARMADA 

9.1.1 In this Chapter, we propose to examine the 
difficult question of the equitable apportionment of 
27.25 MAF of waters of Narmada between the 
States of Madhya Pradesh and Gujarat. 

9.1.2. This is the subject matter of issue 7(b) as 
modified by the Order of the Tribunal dated 8th 
October, 1974,'and of Issues 9 and 9A. 

9.1.3. There was a serious controversy between 
the party States as to what is the utilisable quantum 
of waters in Narmada at Sardar Sarovar Dam site 
on the basis of 75 per cent dependability. ~It was·. 
Ultimcltdy agreed between the· partY St<ites-on 12th", 
iuly, 1974, that the net available quantity of ~a.r-~ 
Wada waters on lhe~Dasis oC75%0epe~~ib~ity 1 

Should be assessed at 28 MAF.~By its order dated 
8th October.-197.( the-Tribunal accepted the agree­
ment between the party States on this issue and 
gave its decision that the utilisable quantum of 
waters in Narmada at Sardar Sarovar Dam site on 
the basis of 75% dependability should be assessed 
at 28 MAF. 

9.1.4 In para 4 of the agreement of 12th July, 
1974, the party States also agreed that the require­
ments of Maharashtra and Rajasthan are 0.25 MAF 
and 0.5 MAF respectively and the Tribunal in 
determining the disputes referred to it may proceed. 
on the basis that Maharashtra may be allotted 0.25 
MAF and Rajasthan may be allotted 0.5 MAF 
for use in their respective territories without pre­
judice to tlie level of the Navagam Canal. By its 
Order dated 8th October, 1974, the Tribunal ac­
cepted the agreement of the parties in thjs- regard 
also and decided that RajaSthan was eri.titled to a 
share of 0.5 MAP and Mahar<ishtra was entitled to 
0.25 MAF as their rightful share of the utilisable 

··quantum of Narmada waters. 

. 9.15 In view of clause 9 of the agreement dated 
_12th July, 1974, the party States prayed to the Tri­
bunal to modify issue 7(b) as follows:.._ 

7(b) How and on what basis should equitable 
apportionment of the 27.25 MAF of 
water be made between the States of 
Madhya· Pradesh and Gujarat? What 
should be the allocation to either Stare'! 

The Tribunal accepted their prayer and modi­
fied the issue accordin£;ly. 

9.2.1 In the course of argument, Counsel for 
Gujarat and Madhya Pradesh agreed that in mak­
ing apportionment of 27.25 MAF, the Tribunal 
may not go into the question of -(a) evaporation 
loss; (b) regeneration or return flow; and '(c) carry­
over storage. Reference was made in this connec­
tion to page 6 of Summary Record of Discussions 
dated August, 1966 of official level conference 
(Ex. G /73) which reads as follows:-

Utilisable Supply for Irrigation as at Navagam 

Taking the 75% dependable flow as 27 MAF 
and allowin~ for : 

(i) evaporation losses for major 
and medium reservoirs, 
and minor tanks, say -4 MAF 

(ii) regeneration or return flow, 
say +2 MAF 

(iii) effect of carryover storage of 
5 MAF, say + 3 MAF 

"It was agreed that the net utilised flow• to 
be adopted for present planning may be taken 
as 28 MAF". 

"It must be stated, however, that on this basis, 
there would be shortages in some years. 
Shortages of 10% and· more may occur in 
about 20% years, those of 20% and more in 
about 17% years those of 30% and more in 
about 8% years and those of 50% and more 
in about 3% years". 

Note. Aggregate of all annual ·withdrawals 
from the main river and its tributaries) . 

9.2.2 It was conceded by Gujarat and Madhya 
Pradesh in the present case · that in fixing the 
quantity of 27.25 MAF in the modified issue 7(b) 
for equitable apportionment between Gujarat and 
Madhya Pradesh, the intention of .the party States 
was that aCcount had already been taken of (a) 
evaporation loss; (b) regeneration- or return flow; 
and (c) carryover storage. 
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Ciaim of Guiarat 

9.3.1 In its Statement of Case, Volume I, page 
83, para 64, Gujarat gave its total water require~ 
ment as follow :-

1. Irrigation . . . 
./ 2. Domestic & Industries Uses 

3. Releases below Navagam 

Total 
Deduct availability 

from en route rivers . 

Net Requirement 

Water Requirement 
MAF 

20.97 ( 
1·00 
0·70

1 

22.67 

0.38 
--

22·29 

9.3.2 Gujarat later field a revised Master Plan 
(Ex. G-462) for reappraisal of the availability of 
waters from en route rivers. This revised Master 
Plan gives the total water available from en route 
rivers for diversion into Navagam Canal as 0.4122 
MAF. As a result, Gujarat has revised its estimate 
of water requirement for consumptive use (exclu­
sive of evaporation loss) as 22.02 MAF. 

9.3.3 In the course of argument, Shri Thakore, 
on behalf of Gujafat, stated that the figure of 22.02 
MAF may be taken as the total water requirement 
of Gujarat and no separate claim is being made by 
G.ujarat for evaporation loss. 

9.3.4 In its Rejoinder to the Statement of Case 
of Gujarat (Volume 10, page 62, para 5.28), 
Madhya Pradesh set out its water requirement for 
consumptive use as follows:-

Irrigation within the basin (Volume IO, page 60, 
para 5· 22) . . • . • 26· 80 MAP 

Domestic and industrial uses, (Volume 10, 
page 61, para 5· 23) , . . . 2• 00 MAP 

Irrigation outide the basin (Volume 10, page 61 
para 5·24) 3·40MAF 

32.20MAF 

---'--------
Claini of Madhya Pradesh 

9.3.5 In the course of argument, Counsel for 
Madhya Pradesh said that the total water require­
ment of Madhya Pradesh from Narmada was 24.079 
MAF and no separate claim was made for exapora. 
tion loss. It was stated in the alternative that if 
the Tribunal was of the view that trans-basin areas 
are entitled to Narmada waters, Madhya Pradesh 
would claim 2.165 MAF for the areas covered by 
the three projects, Upper Narmada, Upper Burhner 
and Bargi diversions (See CMP 269 of 1976). 

Ground water 
9.4.1 For ·equitable apportionment of the waters 

of an inter~State river system, the t:nderground 
water resource of a State is a relevant factor. The 
reason is that underground water may furnish 
alternative means for satisfying the State's irriga­
tion needs. But the difficulty is that groundwater 
flow cannot be accurately estimated from the tech­
nical point of view, and, therefore, not fully cognis­
able as yet from the legal point of view. 1 In vkw 
of this difficulty, we are of the opinion that ground­
water should be omitted altogether in the con­
sideration of legal problems of the river basi?;{' As 
Teclaff states: 

"Groundwater drainage divides do not 
necessarily correspond to surface watersheds. 
An example is the subterranean ridge that 
runs beneath the basin of the Chenab river, 
a tributary of the Indus. This ridge affects 
the distribution of grot:nd water, its direction 
of flow, and differences in the chemical corn­
position of the water. The water beneath 
the basin's surface thus may drain into more 
that pne river sy~1tem and, conversely, not 
all the water which finds its way into a parti­
cular river is derived from ·precipitation on 
that river's catchment area. A case in point 
is the Upper Danube mainstream in Southern 
Gennany: water lost from the Danube here­
by percolation eventualiy re-emerges in tne 
river Aach, which belongs to the drainage 
basin of the Rhine. The derivation of stream 
flow from underground sources is thus very 
complex and can often be traced only by de­
tailed study of the geology of the basin. Fo.:­
this reason it has been recommended that 
groundwater be omitted altogether in the 
consideration of legal problems of the river 
basin." (River Basin in History & Law-
1967, pp. 9-10). 

9.4.2 The Irrigation Commission (1972) has 
also pointed out that no systematic quantitative 
assessment of groundwater has so far been made 
in India for the various river basins and that 
assessment can be made only on the basis of 
complete data (yet to be collected) on sub-surface 
geology, rainfall, evapo-transpiration, perColation 
zone, extent of saturation, hydraulic gradient, 
acquifer characteristics, geo-chemistry of water. 
etc.2 

9 .4.3 In view of this lack of data, the Krishna 
Tribunal made an Order on the 1st April, 1971, 
that "the underground water resources ol the 

l, A.H. Garertson & Others, The law of International Draioage Basins (1967), p, 312. 
2. Report of tbe Irrigation Commission (1972), Vol. I, p, 54, 
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States concerned will not be regarded as alterna­
tive means of satisfying their needs and will not 
be taken into account for the purpose of equitable 
apportionment of the waters of the riVer 
Krishna""'. There was also an agreement among 
the party States filed before that Tribunal tc the 
same effect. 

9.4.4 We are, therefore, of the opirlion that in\ 
the present case, groundwater estimates of the 
party States should be excluded altogether in exa­
minjng the question of apportionment. 

Equitable Apportionment is a Weighing and 
B:tlancing Process 
9.5.1 As pointed out in Chapter Vlll of this 

Report, the concept of equitable apportionmeul 
cannot be put in the narrow straight jacket of a 
precise formula. 

One formulation of the principles governing the 
use of international rivers after stating the prin· 
ciple of equitable apportionment that "c0mpet­
ing uses or their benefits must be shared on a just 
and reasonable basis", continues: 3 

"In determining what is just and reasonable, 
account is to be taken of rights arising from 
agreements, judgements and awards, and 
from lawfdly established beneficial uses, 
and of such considerations as the potential 
development of the system, the relative dL·· 
pendence of each riparian upon the wat~rs 

of the system, and the comparative soci,al 
and economic gains accruing from the 
various possible uses of the waters, to each 
riparian and to the entire community depen­
dent upon the waters." 

In the application of the balancing process, the 
Tribunal must take into account other important 
factors such a~ the hydrological, climatic and 
physical characteristics of the river basin, the 
volume of available supply, the statewise drainage 
area and contribution to the supply of water, th~ 

respective economic and social needs of the States,) 
the population of the States dependent on water 
supply and the degree of their dependence, aller· 
native methods of satisfying these needs, the ex­
tent of lawfully established uses and reasonable 
requirements for future use of each State, the 
relative value of different uses and avoidance of 
unnecessary waste of water. This list of relevent 
factors is illustrative and not exhaustive. The 
weight to be given to any relevant factor i~ any 
particular case is a matter of judgement and no 
hard and fast rule can be laid down. Some guide­
lines are furnished in Article V of Helsinki Rules. 

9.5.2 Madhya Pradesh has applied the factors 
in Article V of the Helsinki, Rules and worked 
out the figures of allotment on the basis of its own 
statistics and of its own conception of the weight­
age to be given to the respective factors mentioned 
in that rule. The Statement of Madhya Pradrsh 
ts given below:-

TABLE 9.1 
(M.P. Statement 2-Staternent A-2 &A-.:1) 

(Perccnt&ge for Allocation) 
-------·~-- ~---, 

S.No. Description 
Narmada Basin 

rc:--c-~--::-:--• 
, Madhya Gujarat 

Pradesh 

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

1 2 3 4 
~-~-~~---

ABSTRACT Percent 

!tom (A) Geography including drainage area 92·3 7.7 

(B) Contribution of water 99·5 0.5 

(C) Rainfall 32·6 67·4 

(D) Drought area 97·1 2·9 

(E) Economic & Social needs 91· 9 8·1 

(F) Population 81·2 18· 8 

494·6 105·4 . 
Average for A to F 82.4 17·6 

Equitable Allocation Accoridng to Madhya Pradesh 

Madbya Pradesh 

1. AUocation as per items (A) to (f) 84·4% 

2. Applying weightage as per items G, H and L of 2.16 : 1 to Mldhya Pradesh and G~~~t 4· 7 ~·l·l6 
(Refer Statement A-4). 10·15 

' ~y 91% 
3. AnnlyiDg theweJghtageof2:1 to Madhya Pradesh Jnd Gujarat as per items in MP1612 10·15 X2 

(Refer statement A-5). , 20•30 

4 Th t f27 25 MA say 95 % · usou o · F, Madhya Pradesh should get 95% i.e.,about 25•9 MAF and Gujarat 1·35 MAF. 

"aReport of the Krishna Tribunal, Vol. 1, (1973), p. 230. 

Gujarat 

17·6% 
I 

I xI 
I 

9% 
I xI 

I 
5 % 

Bran:Z~r~phloei\0,~~;;state1 mLootAadopt~d ~Y the American Branch of the IIA, in Proceedings & Committee Reports of the American 
. n ......... oQa aw SSOCJation, 1957, lg58,at 101. 

' 
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9.5.3 In a similar manner, Gujarat has worked out the nilmmcnt on the basis of its own parameters for 
basin, state and command area statistics :-

TABLE 9.2 

Value or 
factor/PammCtcr 

Percentage showing rdative 
needs of 

Sl. 
No. 

FactorfParnmctcr ~ A---,-,-~ 

, Gujarat · M.P. Guj~nlt M.P. 

2 

1 CCA in lakh acres 
2. Proportion of area under less rttentives oils as 

percentage of GCA. 
3 RehHive water needs on aeount of difference in 

in evtlpotrnnspirability by elimate. 

4 Proportion of area having rainfall less than800mm 
in June-September period. 

S Proportion of area identified ns drought affected 
areas. 

6 Population affected by drought in lnkhs 

7 Population depending on agriculture for 'livelihood in 
lakhs. 

Share of water out of 27·2S MAF {according:toGujarnt) 

• 

9.5.4 It is manifest that there is great divergence 
in the basis of computation adopted by Madhya 
Pradesh and Gujarat. There is also no agreement 
between these States as regards the actual statistics 
of the important parameters to be adopted. Apart 
from the divergence between the two States in the 
matter of approach, it must be stated that the ques­
tion of apportionment cannot be treated as if it 
is a mathematical question. The task of a Tribunal 
in handling such a question calls for a delicate 
and sensitive discrimination. 

"That solution of legal problems is_ by no 
mCailsSlffiplc. Things arc not bla_ck and 

-. -· -- _____.,___. --'white but have many varied shades of colour 
as the solar spectrum." (Augustus N. Hand in 
62 Harvard Law Review 355). As observrd 
by Holmes J. "the life of the law has not been 
logic; it has been experience; it cannot be dealt 
with as if it contained only ax:ioms and corol­
laries of a book of mathematics." (Common 
Law, page 1). 

Principl'! of Equality of Right 

9.5.5 As stated in Chapter VIII of this Report. 
the corner-stone of "Equitable Utilisation" is the 

3 4 ' 6 

71· 3S 30·00 70·41 29·S9 
43·1S S·72 89·12 10·88 

2·7S 1·7S 61·12 38·88 

84·60%of 31·20 %of Narmada 73-0S 26·9S 
GCA basin in MP 

82·SY.of 27·31 Y. or Narmada 74·84 2S· 16 
GCA basin in MP 

28· S3 in IS·70in Narmada 64·50 lS·SO 
GCA basin in MP 

JS·6Sin 20·11 in Normada 43·66 S6·34 
GCA basin in MP 

Totnl 476·70 223· 30 
68·10 31·90 
18·S6 8·69 

Average 

(See Gujorat Statement 42) 

principle of equality of right. Tn the International 
Commission of the River Order Case( the Penna­
nent Court of International Justice, in the course 
of determining the applicability of the Treaty of 
Versailles to certain navigable tributaries of the 
River Oder, referred to what it termed "inter­
national fluvial law in general~"_. Applying this law 
to the case on hand, the Court stated: 

"But when consideration is given to the man­
ner in which States have regarded the con­
crete situations arising' out of the fact that a 
single waterway traverses or separates the 
territory of more than one State, and the 
possibility of fulfilling the requirements of 
justice and the consideration of utility which 
this fact places in relief. it is at once seen 
that a solution of the problem has been sought 
not in the idea of a right of passage in favour 
of upstream States. but in that of a com­
munity of interest of riparian States. This 
community of interest in a navigable river 
becomes the basis of a common legal right, 
the essential features of which are th'! perfect 
equality of all ritwrian States in the user of 

---·:;:;:-;;.,---:-:::-::-=.:::----------·---------
t PCIJ Ser, A, No. 23 (1929). 
• Ibid at page 28, 
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the whole of the course of ~he river and tlle 
exclusion of any preferential privilege of aBy 
one -riparian State in relation to the others."6 

9.5.6 In this passage, the Court expressly stated 
the principle of perfeCt equality of all ripari~n 
States in the use of the whole of the course of tlic 
riVer and the exclusion of any preferential r:ighl 
of any one riparian State in relation to others. The 
same principle was enunciated by the Sup:Lerne 
Court ·of the United States in Connecticut v. Mas-· 
sachusetts7 in which Connecticut sought to enjoin 
MasSachusetts from diverting water from the water~ 
. shed of the Connecticut River for domestic pur­
poses. Both States recognised the Common Law 
Doctrine that riparian owners have the right to the 
undiminished flow of the stream free from con­
tamination. In the cm:rse of its judgement, the 
Supreme Court said: 

"For the decision of suits between States, 
federal, state and international law are con­
sidered and. applied by this Court as the 
exigencies of the particular case may require. 
The determination of the relative rights of 
contending States in respect of the use of 
streams flowing through them does not depend 
upon the same considerations and is not gov­
erned by the same rules of law that <ire appli­
ed in such States for the solution of ,;jmilar 
questions of private right ...... As was shown 
in Kansas v. Colorado, ............ such dispulcs 
are to be settled on the basis equality of right. 
But this is not to say that there must be an 
equal division of the waters of an inter-State 
stream among the States through which 1t 
flows. It means that the principles qf right and 
equity shall be applied having regard to the 
"equal level or plane on which all the States 
stand, in point of power and right, under our 
constitutional system and that, upon the con­
sideration of all the pertinent laws of the con­
tending States and all other relev3.nt facts, 
this Court will determine what is an equitable 
apportionment of the use of such waters." 

Meaning of the Principle 
9.5.7 An eminent authority, Professor Andra~sy 

has suggested that "equality of rights should be con­
strued to mean that riparian States have an equal 
right to use the waters of such waterway in accord­
a nee with their needs." The term "ne~ds" in this 
context embraces the economic and social require· 
ments of the riparian States which cause them to 
b-e, to a greater or lesser degree, dependent on the 

. waters. (See Institut de Droit lnternationale, 

s Ibid at 27. 

f 232 u.s. 660 (1931). 

ZS A'!'i-18 

Neuvieme Commission, Utilisation des ea:ux inter­
nationale non maritimes Rapport definitif presente 
par M. Juraj Andrassy-Salsburg Meeting­
September 1961). 

"II est assez natural de prendre Ia jroportion 
des besoins comme base pour Ia repartition 
des benefices provenant de I'utilisatioll des 
eaux, Cette base est souvent adoptee, en 
formules varices,. dans la !pratique des des 
Etats, dans la jurisprudence e_t dans la 
doctrine, Deja Ia convention franco­
espagnole de 1866 parle des (besoins reels) . 
La Grande Bretagnea reconnu a L' Egypte 
un droit de priorite pour lesequantites d'eau 
necessaire a 1' irrigation das terrains actuclle­
ment cultives et une proportion equitable des 
quantites supplementaires que les travaux 
futurs pourraient fournir. Dans les negocia­
tions qui se deroulent actuellement entre le 
Soudan et I 'Egypte, les deux parties font det) 
propositions ayant pour base le calcul des 

. besoins respectifs. Le fait que, des deux: 
cotes, il n'y ait pas accord sur les resultats 
de ces evaluations des besoins, ne nous 
authorise pas a conclure qu'un juge inter· 
national ne pourrait pas determiner hi juste 
proportion sur la base des donnees du cas 
d'espece. En dehors des cas de la jurispru­
dence nord-americaine adoptant le principe 
de !'equitable apportionment ils faut rappeler 
l'arret de la Cour internationale de Justice 
dans-l'affaire des Pachedes norvegicnnes 
qui a pric en consideration les besoins econo­
miques de la population de Ia Norvege.'• 

(It is rather natural to take the proportion ot 
the needs as the basis for the sharing of the 
benefits arising out of the utilisation of the 
·water. This basis is often adopted in varied 
fonnulae, in the practical application by the 
States in jurisprudence and in doctrine. AI-. 
ready the Franco-Spanish Convention of 
1866 speaks of "n::al needs". Great Britain: 
has recongnised the right of priority ot 
Egypt for the quantities of water necessary for 
irrigation of the land actually under cultiva­
tion and an equitable distributiOn of the 
suupplementary quantities that the future 
works could provide. In the . negotiatioM 
which are taking place between Sudan and 
Egypt presently, the two parties are milking 
proposals having as the basis, the calculation 
of the respective needs.· The fact that there 
was no agreement of both sides on the result"' 
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of these evaluation of the needs. does not 
make us to conclude that an international 
judge could not determine the just distribu­
tion on the basis of the data of this kind. 
Besides the case of North American jurispru­
dence adopting the principle of equitable dis­
tribution, the Decree of the 1nter-nntional 
Court ·of Justice may be recalled in th~ 
matter of Norwegian fishing ground wnich 
took into consideration the economic needs 
of the Norv.-cgian population.) 

9.5.8 Reference should be made to Article 3 of 
the Salzburg Resolution which states:-

''Article 3-If the States arc in disagrt:emeLIL 
over the scope of their rights of utilisation, 
settlement will take place on the basis of 
equity, taking particular account of their res­
Pective needs, as well as of other pertineni: 
circumstances."~ 

More Important Factors to be Considered 

· 9.6.1 In the setting and background of these 
legal principles, we arc of the opinion that in the 
present case the more important factors to be con­
sidered are:-

(a) the culturable area of the State: 

(b) population dependent on the waters of 
the basin in each State: 

(c) the drought areas in each State: <!nd 
(d) the economic needs including 

requirements of each State. 
irrigation 

The following statement shows the Statewisc 
figures of culturable area, net sown area. populd­
tion dependent on agriculture and drought <lfcas 
and population affected by drought:-

TABLE 9.3 ___ _::.::::::_:.:.: _______ _ 
Gujamt % Madhya Pr<~desh % 

"'Culturable """ (in lakh 
=> . 297·31 31·1 629·21 68· 9 
•Net Sown "'" (in lakh 

"'"") . 232• 59 29·48 453•21 70• 52 
•Population dependent on 
· agriculture (in thousnds) . SS09 31· 75 1214'7 68·25 
@Drought nren (In thousand 

acres) . • • • 17463 72-72 10102 21·28 
@Population nffocted, by 

9.6.2 The argument was strCssed by Madhya 
Pradesh that the drainage area and contribution ot 
water by each basin State are important factors 
and should be given equal weight along with the 
other factors mentioned in the Helsinki Rules. 
Madhya .Pradesh has pointed out that the drainage 
area of Gujarat is 4410 sq. miles 01.72%) and of 
Madhya Pradesh 33.150 sq. miles (88.28%> and 
the contribution of Gujarat at 75% dependable 
flow is 2.68 MAF and that of Madhya Pradosh 
26.40 MAF and at 90% dependable flow. the 
contribution of Gujarat is 1.70 MAF and of 
Madhya Pradesh 19.25 MAF. We are. however. 
unable to accept the argument of Madhya .Pradesh 
on this aspect of the case. As we have indicated 
in Chapter VII, no State has a proprietary right 
in any particular volt:me of water of an inter­
State river on the basis of its contribution to the 
available flow or on the basis of its drainage area. 
It is well-established .in law that the waters of a 
natural stream or other natural body of water are 
not susceptible of absolute ownership as specific 
intangible property. On the contrary, flowil)g 
water is pubUd juris or res conumm;s and not 
subject to individual ownership. 

9.6.3. Historically speaking, water law' has dt:­
vcloped into three distinct types: (a)- Jimiting the 
right of water usc to. the owners of adjacent land; 
(b) giving this right to the first user; and (c) -placing 
the disposition of water in the hands of the Gov­
ernment or an administrative tribunal or authority.u 
These three types of law are based on different con­
cepts of the legal nature of water. The first, or 
riparian rights doctrine, assimilated water to a 
greater or lesser degree to the Jand through· which 
it flows; the second, or prior appropriation doc­
trine. considers water generally as res nullius until 
captured and made usc of; and the third, or ad­
ministrative apportionment doctrine, regards waler 
as res comnmn;s not subject to individual owner­
ship. According to the riparian doctrine, stream 
water may be used only on rioarian land and 
riparian land is defined 1

G as e~bracing only the 
land ~ithin the watershed. The Riparian Rights 
Doctnne hence tends to favour the retention ot 
v:ater for use within the river basin itself. But tbe 
nparian doctrine is not the basis of the administra­

--=-,----,--_:_::_:__.:_ -·:;:-::;--;;::c;--,:~-::--- live apportionment doctrine as contemplated under 
•Jostitut de DroitJnternationnl S3lzburg Mecing, Septembc;:J9'6j 

-Sec MP/574. 

drought in thousands) • 5480 72· 16 30•70 21•84 

@Thefigum;. are taken fro~ the Inigtion Commission Report Volume J, p. 166, 1972. 
'Teclaf-Pnvate Water R1ght in France and the Ea!tcm United Stat (1962) A · · 

S73. es meru::al Journa1oflntcrnt1onal Lawpages560to 
10 Teclatr-The River vasin & Beyond Changing Con ts us w 

Intemtional Association of Water Law): cep on · • ater Resources & Planning {1968) Annulus juris-Aqunrum 

l 
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the Inter-State Water Disputes Act, 1956. The doc­
trine of administrative apportionment is, on the 
contrary, based on the theory that the natural 
stream of water is to be regarded as res communis, 
not subject to individual ownership. 

Effect of Entry 17 of List 1 I is to give the Stales 
Legislative Jurisdiction and not Proprietary 
Right 

9.6.4 As we have pointed out in our decision 
dated 23rd February. 1972, the effect of Entry 17 
of List II of the Constitution is only to give legis­
lative jurisdiction and not proprietary right to the 
States concerned in regard to the waters of the inter­
State rivers. We had emphasised that there is a 
broad distinction between proprietary right and 
legislative jurisdiction and the fact that such juris~ 
diction in respect of a particular subject matter is 
conferred on the state legislature affords no evi~ 
dence that any proprietary rights with respect to 
it is transferred to the States concerned. To put it 
differently, there is no presumption that because 
the legislative jurisdiction in respect of entry 17 
of List II is vested ill the State legislature, the pro­
prietary right in respect of the subject matter of 
that entry is also transferred to it. The principle 
is borne out by the decision of the Judicial Com~ 
mittee in ATTORNEY GENERAL FOR THE 
DOMINION OF CANADA v. ATTORNEY 
GENERAL FOR THE PROVINCES OF ONTA­
RIO, QUEBEC AND NOVO SCOTIA", in which 
the Judicial Committee pointed out that Section 91 
of the British North America Act, 1876. did not 
convey to the Dominion any propi-ietary rights with 
regard t0 fisheries and fishing rights although the 
legislative jurisdiction conferred by that Sectivn 
enabled it to affect those rights to an unlimited 
extent short of transferring them to others. ln other 
words, what is vested in the State Legislature under 
entry 17 of List II of our Constitution is not 
dominium _but imperium that is to say, a power of 
sovereign regulation and control and not a pro­
prietary right. 

9.6.5 The watershed limitation cannot, therefore 
be imported into the question of administrative 
apportionment and in any event not much weight 
can be attached in the circumstances of the pre~ 
sent case to the factors of drainage area and con­
tribution of water. As an illustrative case, in the 

-------·~-·----

11 1898 Appeal Cases 700. 
12 325 u.s. 589 (592). 

1959 Egyptian Sudanese Treaty, the relevant factors 
emphasised were: the arable areas easily irrigated 
in each country, the population of the States, the 
existing uses and in a less degree the financial 
contribution of each State to the development pro­
jects. The contribution of Sudan and Egypt to 
the available river flow was not the crucial factor 
in the apportionment of the Nile waters. Similarly 
in the North Platte river litigation (Nebraska v. 
Wyoming)'", Nebraska was allotted about 75% 
of the river flow though it contributed only 40o/c 
of the river flow. In the same case. Wyomin: 
was allotted 25% of the waters though she con­
tributed 57% of the flow. 

9.6.6 It was also stressed on behalf of both 
Madhya Pradesh and Maharashtra that the ques­
tion of equitable apportionment must be related 
exclusively to the area and people within the river 
basin and the extension of irrigation to adojoining, 
extra-basin areas cannot be jUstified on grounds of 
their dependence on use of the water or the easy 
commandability of such areas by the lower 
riparian State. In other words, the argument was 
that the drainage basin has become a "legal 
entity" and the question of equitable apportion­
ment must be determined on parameters exclusive-­
ly appurtenant to the river basin. Reference was 
made in this context to the first Agreed Principle 
in Resolution 1 of the New York Conference of 
the International Law Association (1959) which 
states:-

The legal nature of the river basin has come 
to be increasingly recognised; the more so 
since the 1958 Conference of the Interna~ 

tional Law Association in New York. That 
"a system of rivers and lakes in a drainage 
basin should be treated as an integrated 
wl:'_ole (and not piecemeal)" was the very 
first agreed principle in Resolution 1 of the 
New York Conference. 

9.6.7 Reference was also made to Articles II 
and III of the Helsinki Rules (1966), which 
state:-

"Article II-An international drainage basin 
is a geographical area extending over two or 
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more State determined by the watershed 
limits of the system of waters, including sur­
face and underground waters, flowing into a 
common terminus." 

"Article III-A 'Basin State' is a State the 
territory of which includes a portion of an 

international drainage basin." 

9.6.8. In our opinion, the argument of Madhya 
Pradesh and Maharashtra is not warranted. In 
the first place, the principle enunciated in 1958 
New York Resolution was not treated as a legal 
command but as an exhortation by Professor 
Arnold W. Enauth the then Chairman of the 
Committee: 13 

'The Principle used the word "should". [t 

does not use the words ."shall" or "must". 
Thus it is not a rigid command, but rather a 
serious unanimous legal exhortation ...... the 
idea of the river basin as an "integrated 
whole" is both proper and best suited to ex­
press what we do believe the lex lata to be.'· 

9.6.9 But the principle, even as a legal exhC'rta­
tion, was not discussed again either in the plenary 
.session at the Biennial Conference of the Inter­
national Law Association or by the Association's 
Committee. It was not even mentioned in the 
Draft Article I and II of the Helsinki Rules deal­
ing with the "introductory matters" and "equiiable 
utilisation" respectively, which were placed before 
the Committee by its Chairman at its meeting in 
Harvard in September 1965 and were then approv­
ed in the final form. It is clear that Article3 II 
and III of the Helsinki Rules do not purport either 
in their language or context to assert any princip!e 
of law. On the contrary, the express l:mguage of 
Article V clauses (e), (f), (g) and (k) shows that in 
determining what is the State's reasonable and 
equitable share in the beneficial use of the waters 
of the international river basin, the needs of the 
State as a whole arc to be taken into account and 
not of merely the basin portion thereof Article V 
.clearly does not contemplate narrow geographical 
limitations on States in apportioning the waters 
of an international river. The statement of the 
Committee's Chairman in the Working Paper of 
1959, the absence of discussion of this theory in 
the Committee and Plenary Sessions and specially 

13 47 CanacUan Bar Review (1969) p, 67, 

the provisions of Article V of Helsinki Rules all 
lead to the conclusion that the International Law 
Association retreated from its 1958 position and 
now regards the ''integrated whole" approach 
as something less than a legal imperative. 

9.6.10 On the contrary the need of diversion of 
water to another watershed be a relevant factor in 
any question of equitable apportionment. 

The Inter-State Water Dispuut?s Act, 1956: 

9.7.1 The crucial question for determination 
under Section 3 ·of the Inter-State Water Disputes 
Act, 1956, is whether the interest of the State or 
of any of its inhabitants in the waters of the Toter­
State river and river valley is prejuricially affected 
by the executive action of another State_ The 
State is one integral unit and its interests include 
the well-being of its inhabitants within its territory 
including areas outside the river basin. There­
fore, under the Inter-State Water Disputes Act. 
1956, the relevant consideration is the interest of 
the State as a whole and all its inhabitants and not 
merely the interest of the basin areas of the State. 
There may be a situation in which there are arid 
or drought areas of a State, which though techni­
cally lying outside a basin, require for develop­
ment waters from and inside the basin. It may 
also be that the inhabitants of such arid or drought 
areas of the State have no alternative source of 
water supply. Such arid areas may lie within the 
boundary of the complaining State under Section 
3 of the Inter-State Water Disputes Act. It is 
manifest that in determining what is an equitabk 
share of such a State in the waters of the inter­
State river, a most relevant- factor is the t:se that 
can be made of it by such State as a whole and so 
diversion to arid areas from the river system ought 
to be considered and the watershed line cannot be 
treated as a strict and impassable legal barrier. 

9.7.2 It is necessary in this context to note that 
a proposal was made by Dr. Gamal M. Badr 
(Algeria) at the 52nd Conference of the Inter­
national Law Association at Helsinki thut diver­
sions of waters beyond the geographical limits of 
the drainage basin was illegal. He proposed that 
draft Article IV of the Helsinki Rules should be 
amended to read : "Each basin State is entitled to 
a reasonable and equitable share in the beneficial 
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uses within the part of the basin lying in it-> Lerri­
tory, of the waters of the international river ba­
sin." But Dr. J. L. Macallum (Canada) and Dr. 
Zarrbrugg (Switzerland) and other participants. 
of the Conference did not agree with Dr. Badr ana 
the Conference finally approved of Article IV 
which reads: "Each basin State is entitled, with­
in its territory, to a reasonable and equitable 
share in the beneficial uses of the waters of an 
international drainage basin. '"4 

Lake Lanoux Case ( 1957) 

9.7.3 The legality of utilising the waters ?f a_n 
inter-State river outside the limits of its basm ts 
supported by adjudications of international and 
inter-State water disputes. In the Lake Lanom, 
Case1.'. France proposed to divert water from 
the Carol River for use in another river basin 
and then to return il, or an equal amount o£ water, 
to the Carol River before that river entered Spain. 
Spain strongly objected to the Project, arguing 
that the diversion would modify the "natural 
character" of the hydrographic basin of Lake 
Lanoux even though the water would be restored 
to it. The Arbitral Tribunal rejected this argu­
ment and held that a diversion followed by 1esti­
tutio~ such as Fran::::e proposed was lawful in the 
drcums:tances. At page I 2fl- of :~he report, the 
Tribunal States: 

"The prohibilion of compensation between 
the two basins, ip. spite of equivalence bet­
ween the water diverted and the water res­
tored, unless the withdrawal of water is 
a!!reed to by the other Party, would lead to 
the prevention in a general way of a with­
drawal from a watercourse belonging to 
River Basin A for the benefit of River Basin 
B, even if this withdrawal is compensated for 
by a strictly equivalent restitution effected 
from a watercourse of River B for the bene­
fit of River Basin A The Tribunal does not 
overlook the reality, from the point of view 
of physical geography, of each river basin, 
which constitutes, as the Spanish Memorial 
...... maintains, "a unit". But this observa­
tion does not authorise the absolute conse­
quences that the Spanish argument would 
draw from it. · The unity of a basin is sane-

tioned at the juridical level only to the extent 
that it corresponds to human realities".-

"The state of modern technology leads to 
more and more frequent justifications of the 
fact that w3.ters used for the production of 
electric energy should ~ot be returned lo 
their natural course. Water is taken higher 
and higher up and it is carried even farther, 
and in so doing it is sometimes diverted to 
another river basin, in the same State or in 
another country within the same federation, 
or even in a thin:l_ State." 

9.7.4 It is evident that the Arbitral Tribunal 
was of the firm opinion that the use of waters is 
not confined by law to the geographical limits ol 
its drainage basin: and that a geographical unity 
does not automatically mean a legal unity because 
the law is determined not by geography but by 
"human realities". The Tribunal found support 
for this view in several decisions of the United 
States Supreme Court. In Wyoming v. Colo­
rado'tl Wyoming sought to prevent two Colorado 
Corporations from diverting water from the 
Laramie River which rose in Colorado and flowed 
into Wyoming and alleged that the diverston 
would have taken a substantial parr of the water-5 
of that river for use in another drainage basin in 
Colorado and tht:s would have damaged prior 
users downstream in Wyoming. The Supreme 
Court dealt with the argument as follows:-

"The objection of Wyoming to the proposed 
diversion on the ground that it is to another 
watershed, from which she can receive no 
benefit, is also untenable. The fact Lhat the 
diversion is to such a waterslied ...... does not 
in itself constitute a ground for oondemn­
ing it. In neither State does the right of 
appropriation depend on the place of u~e be­
ing within the same watershed. Diversions 
from one watershed to another are common­
ly made in both States and the practice is 
recognised by the decisions of their courts." 

9.7.5 In subsequent litigation bernreen these 
two States about the same riVer, the Supreme 

14 The Intcmlional Law Association Report of the 52nd Conference Helsinki,1966, pp. 448, 449, 461,476 and 486. 
15 Lake Lanoux Case (France-Spain) Award, of Nov. 16, 1957 (1957) 24 I.L.R. 101; (1957) 53 Am. J .. Int'l. L. 156, 
l6 (1922) 259 u.s. 419 
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Court stressed the irrelevancy of geography in 
these disputes saying: 17 

"We perceive no reason for thinking that it 
is in any wise material to Wyoming and her 
water claimants whether· the water in ques­
tion is diverted and conveyed to the place of 
use through the Sky-line ditch, the Wilson 
Supply ditch or the ditches of the Laramie­
Poudre Tunnel Project. All are trans­
mountain ditche<; and deliver the water in 
the Cache La Po-udrc Valley which is in 
another 'watershed." This conclusion "Was 
confirmed later by the Supreme Court in 
Nebraska v. Wyoming'a in which the decree 
issued sanctioned not only the expoct of 
water out of the drainage basirt but also the 
importation of water into it. This view has 
been consistently maintained by the United 
States Supreme Courts in several other cases. 

9.7.6 The legal position is best summed up in 
the langcage of Mr. Justice Holmes/" spcakillg 
for the Court in New Jersey v. New York.: 

"The removal of water to a different water­
shed obviously must be allowed at times un­
less States are to be deprived of the most 
beneficial use on fonnal grounds." 

Concept of Area of Origin Argu~d by Mahwwh­
tra and Madhya Pradesh 

9.8.1 It was submitted in the alternative on be­
half of Maharashtra that even if transfer of Nar. 
mada waters outside the basin limits is permissi· 
ble, the legal principle applicable is that the needs 
of the basin, whether present or future, must be: 
satisfied first before any water as allowed tc be 
taken outside the basin. In support of its argu. 
ment, Shri Nariman referred to the Water Resour­
ces Planning Act of .1965 which nrohihits the 
Water Resources Council and Basin 'commissions 
established thereunder from studying plans for 
water transfer out of the river basins. It was <;aid 
that the Colorado River Basin Project Act of 
1968 (Maharashtra Extract 23) provided in one 
of its Sections that the Secretary of the Interior 
must make provisions for adequate and equi_table 
protection of the interests of the States and areas 
'Of origin, that he must ensure water supplies ade-

17 Wyoming v. Colorado (1936, 298 U.S. 573 at p, 5S4). 
18 (1945) 325, U.S. 589 at pp. 665 and 671. 

quate to satisfy their ultimate requirements, and 
that these requirements, present or future, have 
priority or right in perpetuity as against useB. in 
the areas of import, unless otherwise provided by 
any inter-State agreement. Shri Narirnan pointed 
out that protective measures have also been enacl· 
ed in USA for intra-State situations. For instance, 
the California State has both a country-of-origin 
statute and watershed protection statute. Section 
10505 of the California Water Code states-

"No priority cnder this part shall be released 
nor assignment made of any application that 
will in the judgement of the Board deprive 
the cauntry in which the water coverl.!d by 
the application originates of any water neces· 
sary for the development of the country." 

Again the Taxas Legislature passed a 3tatute 
in 1965 which requires that all reasonable needs 
for a period of 50 years be estimated before plans 
are made for out of basin export of surplus water. 
Section 8280-9(3b) (Supp. 1967) of Tex. Rev. Civ. 
Stat. Ann. states-

" ......... The Board shaH not prepare or for~ 
mulate any plan which contemplates or re­
sults in the removal from the basin of origin 
or any surface water to some other river 
basin or area outside of suuch basin of origin 
if the water supply involved in <;uch pJan or 
project will be recp:ired to supply the reason 
ably foreseeable future water requirements 
for the next ensuing fifty-year period within 
the river basin of origin, except on a tem­
porary interim basis. The Board shall be 
governed in its preparation of said plan by 
a regard for the public interest of the entire 
state, and shall direct its effort to plan for the 
orderly development and management of 
water resources in order that sufficient wato!r 
will be available at reasonable cost to fur­
ther the economic development of the entire 
state." 

9.8.2 The right of the State to retain waters for 
intra-State streams within its borders was also sus· 
tained by the U.S. Supreme Court in 1908 in 
Hudson County water Company v. McCarter •. coil 
cerning the Passaic River jn New Jersey2

' but 

19 283 U.S. 336 In Wisconsin v. Iflincis (1929) 278 U.S. 367 and (1965), 352 U.S. 945,at p. 983, the Court had to regulate the 
volume of water tabn bv the Chicago Diversion Canal from lake Michigan, which is part of the Great Lakes, a vast inernational 
drainge ba~in shared by Canada and the United States; it restrained only that part of the diwrion in excess of the limits authorised by 
Congress, without any suggestion that a diversion from an international drainage basin is contrary to inernatio:allaw. 

20 42 U.S.C. Sec. 1962-1: Suppl. II, 1965-66, . 
21 209 U.S. 349 at page 356. 
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how much of this right of the States remain~ 
since the later Supreme Court decision in Ari­
zona v. California22 is, open to doubt. The 
Supreme Court held in the latter case that the 
Congress had ultimate authority to allocate that 
portion of the water of the Colorado River Basin 
among the lower basin states through which the 
river flows. In addition the Supreme Courl held 
that within each State the Congress gave lo the 
Secretary of the Interior authority to distribute 
water to individual users according to principles 
of allocation he might determine and that he is 
not bound to follow the State rules governing dis­
tribution among competitive 'users. In Arizon:.~. 
v. California, 373 U.S. 546, the Supreme Court 
actually construed and held constitutional tht: 
Boulder Canyon Proje'ct Act* (under which the 
Hoover Dam was built) to authorise the Secretary 
of the Interior to impound 30 million acre-feet of 
water and deliver it pursuant to contract on 
Federal terms irrespective of State law. Among 
other contracts upheld by the decision was that 
between the Secretary and the Metropolitan Water 
District of Southern California (which embraces 
the City of Los Angeles) providing for an inter­
basin transfer of Colorado river water. 

The Doctrine of Area of Origin or of Basin Con­
cept is not Applicable to Irulian Law 

9.9.1 We see no warrant for accepting the argu­
ment adduced by Shri Nariman on behalf of Maha­
rashtra. The legal position in India with regard to 
inter-State and intra-State rivers is different and 
there is no justification for importing into our law 
the doctrine of area of origin expressly laid down 
in the American statutes. Shri Nariman referred in 
this connection to the River Boards Act, 1956 (Act 
49 of 1956) but there is nothing in the languag~:: or 
context of the Act to support his contention that 
the American doctrine of area of origin applies to 
Indian Law. On the contrary, legislation in India 

~'from 1873 onwards shows that the right to use and 
control waters for irrigation had been vested in 
Central Government and after the commenc.ement 
of the·. Government of India Act 1935 in the Pro­
vinciill Governments and after the Constitution, in 
the State Governments. The Preamble of Northern 
India Canal and Drainage Act, 1873 (8 of 1873) 
states: 

... Whereas, throughout the territories to which 
this Act extends, the State Government is 
entitled to use and control for public purposes 
the water of all rivers and streams flowing in 
natural channels and of all lakes and other 

22 373 u.s. 546. 

145 

natural collections of still water; and whereas 
it is expedient to amend the law relating to 
irrigation, navigation and drainage in the said 
territories." 

Section 5 of the Act provides:-
.. Whenever it appears expedient to the State 

'Government, that the water of any river or 
stream flowing in a natural channel, or of any 
lake or other natural collection of still water, 
should be applied or used by (the State Gov­
ernment) for the purpose of any existing or 
projected canal or drainage work, the State 
Government may by notification in the Offi­
cial Gazette, declare that the said water will 
be so applied or used after a day to be named 
in the said notification not being earlier than 
three months from the date thereof." 

By the Adaptation of Indian Laws Order, 1937, 
the words .. Provincial Government'' were substitutw 
ed for the words "the Government". Again by the 
Adaptation of Laws Order, 1950, the words "State 
Government" were substituted for the words "Pro­
vincial Government". Section 5 of the Bombay 
Irrigation Act, 1879, is similar in effect:-

"Notification when water supply to be ap­
plied for purposes of Canal-Whenever it ap­
pears expedient to :(the State Government) 
that the water of any river or stream flowing 
in a natural channel, or of any lake or any 
other natural collection of still water, should 
be applied or used by the (State Government) 
for the purpose of any existing or projected 
canal, the (State Government) may, by noti­
fication in the Official Gazette, declare that 
the said water will be so applied or used after 
a day to be named in the said notification, 
not being earlier than three months from the 
date thereof." 

9.9.2 This Act applies to Gujarat after the re­
organisation of the State of Bombay, Madhya Pra­
desh Irrigation Act. 1931 (M.P. Act 14 of 1931) 
also contains a similar provision. Section 2 of the 
Indian Easements Act, 1882, expressly saves from 
the operation of the Act any right of the Govern­
ment to regulate the collection, retention and dis~ 
tribution of waters of rivers and streams flowing 
in natural channels. Section 2(a) of the Indian Ease~ 
ments Act, 1882 states: 

"2. Nothing herein contained shall be deemed 
to affect any law not hereby expressly repealed 
or to derogate from-

(a) any right of the Government to regulate 
the collection, retention and distribu-

•Act of December 21, 1928, P.L. 642 70th Congress, 45 Stat, 1057, as amended, 43 USCA 617. 



I' 

i 
! 
i 
I 
I 
! 

/, 

' I, 

! 
I 
I 
i· 

'• .;- . 

tion of the water of rivers and streams 
flowing in natural channels and of na­
tural lakes and ponds, or of the water 
flowing, collected, retained or distri- ' 
buted in or by any channel or o~her 
work constructed at the public ex­
pense for irrigation." 

By the Adaptation of Laws Order, 1950, the word 
"Government" was substituted for the word 
"Crown" in this sub-section. In Secretary of State 
v Nageswara22 it was pointed out by Varadachari 
1. that the right of the Government to control 
supply and distribution of irrigation waters was not 
merely a proprietary right but was a sovercig11 
right which the State pos.~'!ssed to regulate the sup­
ply of water in public stream so as to utilise it to 
tlte best advantage and in the best interests of the 
people. We accordingly reject the argument of 
Shri Nariman on this aspect of the case. 

9.9.3 It is manifest that the diversion of water 
of an inter-State river outside the river basin is 
legal and the need for diversion of water to an· 
other watershed may, therefore, be a relevant factor 
on the question of equitable apportionment in the 
circumstances of a particular case. But the ques­
tion is what is the i!llportance to be allached to 
this factor. Though out-of-basin diversions may 
be relevant in determining a State's equitable share 

the weiglit to be given to this factor depends upo·n 
the circumstances of each particular case. Each 
river basin has its own peculiar problems and Lhere 
is no set of rigid rules that may be applied lo all 
river systems alike in all circt:mstances. 

9.9.4 Adopting this line of reasoning, it follows 
that the arguments of Madhya Pradesh and Maha-
rashtra that the question of equitable apportion- ~ 
ment in the present case must, as a matter .of law, 
be determined by reference solely to the area of~· 
origin or solely with reference to the area and peo­
ple within the river basin cannot be accepted as 
correct. 

9.9.5 But it does not mean that the claim of 
Gujarat in the present case to irrigate the entire 
culturable command area of 71.38 lakh acres for 
the Navagam Canal FSL 300 is reasonable. In 
our opinion, the question of diversion of water of 
an inter·State river to areas out side the basin 'is 
not a question of law but is a question of fact to 
be determined in the circumstances of each pa-rti­
cular case. It is, therefore, necessary for us to 
closely examine the claim of Gujafat from a fac­
tual aspect. Statement G-630A-1 shows the 
figures of GCA and CCA, and the water require· 
ment of Gujarat for the various zones, Little Rann 
of Kutch, Mahi Command, Banni and Great 
Rann of Kutch. 

(STATEMENT G-630-A-l) 

Comparative Statement Showing Figures of Gross Commanded Area ( GCA) Culturable Command 
ed Area (CCA) and Water Requirement Before Khosla Committee and before this Honourable 
Tribunal 

Before Khosla Committee Before this Honourable Tribunal 

s. Particulars GCAin CCA in Water As per pleadings Water re- As:tper Exhibits 0425-& 0-626 
No. lakh lakh require- & project report quirement 

acres acres mcnt inMAF 
inMAF OCAin CCA in OCAin CCAin Water 

Jill l«kh As per lokh lakh Requir~ 

''"" acres project "'"" acres mens in" 
Report MAF 

I 2 3 4 4A 5 6 6A 7 8 ~--~. --
I 

1 Zones I to XI . 78·64 50· 51] 82·46 54·05~ 12.83* 81·36 

'::}\ 6.oo] 8· 33 
2 Little Rann of Kutch 9·00 9·00 2·00J 9·00 

22 A.I.R. 1936-Madras, p. 923. 

~ •Figure in Column 6A against Sr. Nos. 4, 5 and 6 includes water l~quirem~nt of little Rann of Kutch. 
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I 2 3 4 4A 

3 Mahi Command NA. 6· 57 l· 58 

4 Banni N.A. l • 9.00 1·08 
5 Great Rann of Kutch 

J (Northern Border) N.A. 

6 G=t Rann of Kutch 
(Eastern) fringe) Not-con- Non-con-

sidered sidered 

Total N.A. 72·08 10·99 

9.9.6 In the first place, we see no reason why the 
area under Mahi Command (6.33 lakh acres) 
should be included under Narmada Command. 
This area is already irrigated or intended to be 
irrigated by Mahi waters under the sanctioned 
Mahi Right Bank Canal Project, Stage !(Ex G-342 
(!V)(i)). Stage I has already been completed by 
Gujarat which comprises a diversion weir at Wana­
kbori and Mahi Right Bank Canal Works. Guja­
rat made no proposal for including this area in 
Narmada Command originally before the Khosla 
Committee but Dr. Khalsa, on his own initiative, 
suggested that Mahi area should be brought under 
the Narmada Command so that 1.58 MAF of 
water may be released for the use of the border 
areas of Rajasthan. As regards the Great and 
Little Rann of Kutch and Banni area also, we see 
no justification for Gujarat's claim to irrigate these 
areas with Nannada water. Gujarat bas claimed 
6.36 MAF of water for this area on the basis of a 
CCA of 11.03 lakh acres and delta of 5.80 feet (per 

' acre CCA). Gujarat made no claim for the Great 
Rann of Kutch and Banni area before the Khosla 
Committee. So far as the Little Rann is concern. 
ed, the Dutch Team was of the opinion that desa­
lination was great problem and the soil studtes 
made hy Gujarat did not furnish sufficient basis to 
show that desalination was possible (see Ex G-349). 
In any ·case, these areas are admittedly barren and 
sparsely populated. The soil conditions in this 
area are characterised by very high s~linity, a 
very low permeability, a vertical permeability of 
nearly nil. a high ground water table and an im· 
pervious layer near the ground water surface. The 

-~w.hote area is also subject to high evaporation and 
low rainfall. There is no adequate evidence pro­
duced by Gujarat that these areas are capable of 
being reclaimed at a reasonable cost. Neither the 
pot experiments conducted at the Soil Research 
Institute. Baroda nor the experiments conducted at 
Umrah on 36 acres of land could be extrapolated 
to this area,. The pilot plot in Banni area on lights 
28 Agri-19 

5 6 6A 7 8 8A 

7·80 7·20 1· 78 8.90 6·33 1· 56. 

6-40 2·28~ 6·40 2,28 I·JZ 
6·36 

13· 20 4·50J 13· 20 
4 50l 

5·04 

7.40 2.25 7·40 
I 

2.25J 

-
126· 26 72·28 20·97 126·26 71· 38 20·73 

soils has no doubt shown the possibility of grow- · 
ing crops but Gujarat has not investigated or·fur~ 
nished data from which design parameters for effec­
tive reclaimation of the area could be derived. 
Even if it is assumed that the area could be· r~> 
claimed and developed with the quantity of water 
indicated by Gujarat, the project would be highlY.. 
uneconomic. The delta at canal bead would be 
3.63 feet as stated by Gujarat. As we have already. 
stated the accepted delta for Zones I to XI of 
Gujarat would be 2.57 feet and the weighted delta 
for all the zones of Madhya Pradesh would be 2.36 
feet. We, therefore, accept the argument of Maha­
rashtra and Madhya Pradesh that the claim of 
Gujarat for 6.36 MAF of water for irrigating lt 
lakh acres in Ranns and Banni should be reje...ied. 
Our Assessor Dr. Ambika Singh has expressed the 
same view in his report. Exhibit C-5. For these 
reasons, we are of the opinion that the Mahi Com­
mand area, the Little and Great Ranns of Kutch 
and Banni area should be excluded from the com­
putation of the equitable share of Gujarat. 

As regards Zones I to XI, we have estimated in 
Chapter VI that Gujarat requires 10.927 MAF ~~ 
Narmada waters for irrigation. So far. as Mad­
hya Pradesh is concerned, our estimate of water 
requirement as explained in Chapter VI is 17.891 
MAF. We have already held in Chapter VII that 
the contribution of en-route rivers of Navagam 
Canal Command in Gujarat should be computed 
to be 0.282 MAF. Adding the requirement for 
domestic and industrial uses for the respective 
States, the total water requirement of Gujarat 
would be 11.694 MAF and the total water require~ 
ment of Madhya Pradesh would be 19.410 MAF. 
The combined total water requirement of Madhya 
Pradesh and Gujarat would, therefore, be 31.1 
MAF: but the utilisable flow of water which is· 
available for apportionment is 27.25 MAF. 

9.9.7 If the water needs of Gujarat and Madhya 
Pradesh_ were the only factor for consideration. the 
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appOrtionment of Narmada ~aters sh?uld be in 
the ratio or 1 !.694: 19.410, te., 27.5 per cent to 
Gujarat and 62.41 per cent. to Madhya P~ade~h. 
As we have already.emphas•sed, the most •mpo•­
tant factor is the water needs of each basin Mate. 
J3'Uf in deciding the question of equitable appor­
tionment, it is necessary to take into account othet 
important factors mentioned in paragraph 9.6.1 and 
other paragraphs of this Chapter. Jt_ is also n~es· 
sary to take into account the circumstance that the 
drainage area of Gujarat is 180 square miies 
(0.53'Xl and of Madhya Pradesh 33,150 squ,rc 
miles (97,59%> and that the contribution of Guja­
rat at 75 per cent dependable flow is 0.07 MAF 
(0.26%) and of Madhya Pradesh 26.647 MAF 
(98.75%) •. We have already rejected. t;hc argu­
ment of Madhya Pradesh that the dramage area 
afid contribution of water by each basin State 

) 

should be given equal weight along with other fac­
tOrs mentioned in Helsinki Rules. But, in our 
opinion, some weight should be given to the fac­
tOrs of drainage area and contribution of water by 
each basin State in the circumstances of this parti-
cular case. Having given anxious consideration 
to all the relevant factors, our conclusion 1s that 
out of the utilisablc quantity of 27.25 MAF of 
Nannada waters at 75 per cent dependability (ap­
portionable between these two States). Gujarat 
would be entitled to an equitable share of 9 MAF 
(33%l and Madhya Pradesh to an equitable share 
of 18.25 MAF (67%1. · 

~ 9.9.8 Issue 7(b) is answered accordingly. 

Directions With Regard to Excess Waters and 
Sharir~g of Distress among the four party States 

~ 9.1Q.l Issues 9 and 9A deal with the question 
of the equitable apportionment of excess waters 
and sharing of distress among the concerned States 
in the event of the waters of the Narmada falling 
shOrt of the allocated quantum. 

9.10.2 Issues 9 and 9A read as follows:-

9. What directions, if any, arc required to be;: 
given for the equitable apportionment of 
the waters including excess waters of the 
Nannada river and of its ba~in? 

·9A. What directions. if any, are required to bt= 
given regarding the sharing of distress 

among the concerned States ·in the ev~l1t 
Of the waters of the Narmada falhng 
short of the allocated quantum? 

9.10.3 At page 31 of Written Submission 5. 
Gujarat states .that surplus supplies would be need­
ed partly. to mcc_t the carryover provided in the 
storage capacity of the various projects with a view 
to meet the planned utilisation of waters. As re­
gards lean years. Gujarat states that distress should 
be shared "on the basis of the extent of the then 
existing irrigation needs of each State.'' ln CMP 
109 of 1977, Madhya Pradesh has submitted that 
the flows in excess years and in .lean years whether 
for Gujarat, Madhya Pradesh, Maharashtra or 
Rajasthan should be shared in proportion to the 
waters allotted by the Tribunal to the respective 
States out of the utilisable quantum of 28 MAF. 
The case of Maharashtra is that the share of 0.5 
MAF allotted to Rajasthan should not fluctuate in 
case of excess or scarcity (CMP 128 of 1977). 

9.10.4 ln CMP ill9 of 1977, Rejasthan has also 
put forward additional claim that in case of excess, 
it should be allocated water to the extent of 2,500 
cusccs out of the excess flows as and when avail­
able at Navagam. 

9.10.5 The claim of Rajasthan was opposed by 
Madhya Pradesh and Maharashtra on the ground 
that there is no such provision in the Agreement of 
Chief Ministers dated 12th July, 1974, and Rajas­
than being a non-riparian State cannot claim anY, 
Narmada waters in excess of the right grarited to 
it by the Chief Minister's Agreement of 12th July. 
1974. In CMP 132 of 1977, Gujarat, however, 
supports the claim of Rajasthan. 

9.1 0.6 Having heard the various States in this 
matter, we are of the opinion that the flows of Nar~ 
mada both in excess years and in years ~f scarcity 
should be shared between Gujarat and Madhya 
Pradesh in proportion to the allocated quantum of 
waters granted to each of .. them by our Order. 
In other words, q1e cquit3biC apportiotlinerlt 

~of the tl'ceis Wateis arid also sharing of distresS 
twould tN in the proportion of 18.25:9 respcctiveiy 
\!or Madhya Pradesh and Gujarat., 4 

Claim of Rajasthan /or allocation of 2500 cus..ecs 
of excess flow of Narmada Waters ~- . --
9.I0.7 With regard to the claim of Rajasthan 

(CMP 119 of 1977) for allocation to the extent ot 

•In Ex C-4 (ag~d to by the party St11tes) the contribution of Oujarnt and Madhya Prndesh for entire basin @ 75% dePendability 
ls2.187 MAF and 26.647 MAF respectively. According to the agreed series Ex. C-3, the 75% dependable flow at Nnvngum is 27.01 MAF 
out of which contribution by Madhya Pradesh is 26· 647 MAFand by Mnharnshtm 0.266 MAF and the balanoeof0·07 MAP being 
c.on~ibuted by Gujarat . 

. '. 



r 
I49 

2500 t:usecs out of the excess flow, we are of th0 
opinion that such a claim cannot be entertained. 
As we have pointed out in our Order dated 8th 
October, 1974, the right of Rajasthan to share 
Narmada waters is based on the Agreement between 
the parties dated 12th July, 1974. Otherwise, 
Rajasthan, being a non-riparian State, is not en­
titled as a matter of law to any share in the waters 
of the inter-State river Narmada. The claim ot 
Rajasthan must, therefore, be based on the Agree­
ment of the Chief Ministers dated 12th July, 1974. 
Having closely examined the various clauses of thai 
agreement we consider that as a matter of construc­
tion there is nothing in that agreement to suggest 
either expressly or by necessary implication that 
Rajasthan was granted iny right to the waters to 
the extent of 2,500 cusecs out of the excess flows. 
We accordingly reject the claim of Rajasthan on 
this aspect of the case. 

So far as the share of 0.5 MAP and 0.25 MAF 
respectively to Rajasthan and Maharashtra granted 
in the agreement dated 12th July, 1974, are con­
cerned, we consider that on a proper interpretation 
of the agreement, the allocations should fluctuate 
in the case of excess or scarcity in the proportion of 
0.5: 28 and 0.25: 28. In other words, equilable 
apportionment of excess waters and sharing of dis­
tress in the case of Rajasthan and Maharashtra also 
should be in the proportion of 1 I 56 and 1 I 112 res­
pectively of such excess or shortage. 

9.10.8 In conclusion, our directions on Issues 9 
and 9A are as follows:-

(l) The utilizable flow of Narmada in excess 
of the 28 MAP of utilizable flow in any 
water year, i.e. from _1st of July to 30th 

of June of next calendar year is appor­
tioned in the following ratios of alloca­
tion, i.e. 73 for Madhya Pradesh. 36 for 
Gujarat, 1 for Maharashtra and 2 for 
Rajasthan; 

(2) In the event of the available utilizable 
waters for allocation in any water year 
from 1st of July to 30th June of the next 
calendar year falling short of 28 MAF, 
the shortage should be shared between 
the various States in the ratio of 73 for 

Madhya Pradesh, 36 for Gujarat. 1 for 
Maharashtra and 2 for Rajasthan; 

(3) The available utilisable waters in a water 
year will include the waters carried over 
from 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 
exclusive of losses due to evaporation of 
the various reservoirs; 

(5) It may be mentioned that in many years 
there will be surplus water in the filling 
period after meeting the storage require­
ments and withdrawals during the period. 
This will flow down to sea. Only a 

portion of it will be utilizable for gene­
rating power at Sardar Sarovar river-bed 
power-house, and the rest will go wa~te. 
It is desirable that water, which would 
go waste without even generating power 
at the last river-bed power-liouse, should 
be allowed to be utilised by the party 
States to the extent they can. 

Gujarat is, therefore, directed that when­
ever water starts going waste to sea, 
without generating power, Gujarat shall 
inform the Narmada Control Authority 
proposed in Chapter XVIII, as may be 
set up under 'Machinery', with copies to 
designated repr~sentatives of all : the 
concerned States; and Gujarat may also 
inform them when such flow cease. 
During the period of such flows, the 
party States may utilise them as they 
like, and such utilisation by the party 
States will not be counted towards allot­
ment of supplies to them, but use of such 
water will not establish any presumptive 
right. 

9.10.9. Issues 9 and 9A are answered according­
ly . 

Period of operation of the order of apportionment 

9.11.1 It is necessary at this stage to considrr 
the important question whether our decision re­
garding the apportionment of Narmada water& 
between the party States should be of unlimited 
duration or whether the duration of the deci~ion 
should be limited so as to make it amenable to 
review only after a specified period. This is the 
subject m~tter of Issue 15 which states:~ 

"Should the apportionment of the water of· 
Narmada be made amongst the concerned. 
States so as to be binding on them for all times 
or whether any and if so· what period should 
be fixed for which such apportionment" shall 
remain binding." · 

J 
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It is evident that we are deciding the issue of cqui~ 
table apportionment in this case on the basis of 
material placed by the party States. i.e. data re­
garding dependable flow and the return flow am! 
also the present needs and future needs as envisag­
ed by the party States and the manner in which 
these needs can be satisfied at present or in tht: 
nCar future. Many water resource development 
projects are designed to be effective for 50 to I 00 
years or longer, it being generally assumed that the 
avai1able hydrological and meteorological records 
permits prediction of floods. droughts and water 
supplies for the coming 50-100 years without tak­
ing "into account any climatic trends or fluctua­
tions21. But long-term climatic trends and fluctua­
tions are not predictable at present. Again, chanw 
ges in vegetation precipitation, evaporation control, 
effects of urbanisation etc., have their own effect on 
the river flow. Even the course of the river ami 
the pattern of flows may fluctuate. The pattern of 
population growth, engineering, economic. irrigdw 
tion and other conditions constantly change and 
with changing conditions. new demands for water 
may arise. In determining the equitable share of 
the States, all the factors which create equities in 
favour of one State or the other have to be weighed 
as at the date when the current controversy is 
mooted. But a water allocation may become in­
equitable when the circumstances, conditions and 
water needs on which it is based arc substantially 
altered.u 

9.1 1.2 For these reasons. we consider that a 
review and modification of our decision regarding 
allocation may become necessary after a lapse of 
a reasonable period of time. 

9.11.3 On behalf of Madhya Pradesh, it wa• 
contended that the allocation made by the Tnbuw 
nal under Section 5 of the ]nterwState Water Dis­
putes Act, 1956. should be of unlimited duration 
and the Tribunal has no jurisdiction to say that the 
period of operation of the award should be limited 
so as to make it amenable to review after a specific 
period. Reference was made to Section 19(3) of 
the Industrial Disputes Act (Act 14), 1947. which 
provides that an award shall remain in operation 
for a period of one year from the date it becomes 
enforceable. It was pointed out that no such prow 
vision was made in the inter-State Water Disputes 
Act, 1956. In our opinion. there is no warrant for 
accepting the submission of M~adhya Pradesh. 

There is no analogy to be drawn between a dispute 
between the States regarding inter-State rivt:rs and 
a dispute between the employer and the employee 
regarding industrial conditions. The history of 
the legislation makes it manifest that the Jnduslrial 
Disputes Act was introduced as an important :;tep 
in achieving social and economic justice. That Act 
seeks to ameliorate the service conditions of wo:-­
kcrs. and to provide a machinery for resol\'ir:t; the 
conflicts and encourage their cooperative effort in 
the service of the community. The purpose of the 
lnterwState Water Disputes Act. 1956 on the other 
hand, is to provide for adjudication of aisputcs rew 
lating to waters of inter-State rivers and river val­
leys. The objects of the two Acts arc manifestly , 
different and the provisions of the 1956 Act must 
be construed subjectae materies. 

· 9.11.4 It is not hence possible to accept the 
argument lhat in the absence of a provision in the 
Jntcr-Statc Water Disputes Act similar tO Section 
19(3) of the Industrial Disputes Act, the Tribunal 
has no jurisdiction to limit the period of operation 
of the award to a reasonable extent. Under Section 
4 of the InterwState Water. Disputes Act, the Cen­
tral' Government is empowered to constitute the 
Tribunal for adjudication of the water dispute. 
Section 5(1) states that the Central Government 
can refer the water dispute and any matter appear­
ing to be connected with, or relevant to, the water 
dispute to the Tribunal for adjudication. Section 
5(2) confers jurisdiction upon the Tribunal to 
"investigate the matters referred to it and fotward 
to the Central Government a report setting the facts 
as found by it and giving its decision on tlie matters 
referred to it." The Act confers express jurisdic­
tion upon the Tribunal to investigate into the water 
dispute and to give its decision on the water dispute 
and other matters referred to it. It is true that tbe 
Act does not in specific terms confer power to the 
Tribunal to give a direction with regard to the 
period of the decision. But Section 5(2) of the 
Inter-State Water Disputes Act 1956, is enacted in 
general terms and the language of the section con­
ferring the power of decision on the Tribunal ·is 
wide and comprehensive. We are, therefore, of 
the opinion that the express power granted to the 
Tribunal Qy Parliament under this section to invcsw 
ligate water disputes and to give decision theToon 
involves by necessary implication that the Tribunal 
has the power to prescribe whether the decision 

23 Iatroduction to Hydrometeorology by Bruce & Clark, p. 293 . 
24 Felis Frnntfurter and James M. Landis. The Compact Clause of the Constitution, Ynle Law Journal. Vol. 34, f.P· 685 701. 

R.C. Martin and Other. The River Basin Administration and the Delaware, p. 145; lrti!Qiion Commission, 1972, Vo~ .P 147. 
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·should be of ·permanent duration or whether the 
'(}ecision should be subject to review after a lapse 
Qf a reasonable period of time. 

9.11.5Jt was then submitted on behalf of Madhya 
Pradesh that the fixation of specific period of ope­
ration of the decision will cause hardship to the 
party States because within the .'period specified 

·there may be such a fundamental change of cir­
cumstances as to disable one or more of the party 

.States from performing the obligations imposed 
by our decision. Reference was made to Articles 
-61 and 62 of the Vienna Convention on the Law 
of Treaties (1969) in this connection. 

Article 61( 1) reads as follows:-

"A party may invoke the impossibility of per­
forming a treaty as a ground for teminating 
or withdrawing from it if the :impossibility 
results from the permanent disappearance or 
destruction of an object indispensable for the 
execution of the treaty. If the impossibility 
is temporary, it may be invoked only as a 
ground for suspending the . operation of the 
treaty." 

But Article 61(2) states:-

"Impossibility of performance may not be in­
voked by a party as a ground for terminating, 
withdrawing from or suspending the opera­
tion of treaty if the impossibility is the result 
of a breach by that party either of an obligan 
tion under the treaty: or of any other interna­
tional obligation owed to any other party to 
the treaty." 

Article 62(1) reads as follows:-

"A fundamental change of circumstances 
which has occurred with regard to those 
existing at the time of the conclusion of a 
treaty, and which was not foreseen by the 
parties, may not be invoked as a ground for 
terminating or withdrawing from the treaty 
unless 

(a) the existence of these circumstances cons­
tituted an essential basis of the consent of 
the parties to be bound by the treaty; and 

(b) the effect of the change is radically to 
transform the extent of obligations still to 
be performed under the-treaty." 

.. 

Article 62(2) however states:-

"A fundamental change of circumstances 
may not be invoked as a ground for terminat• 
ing or withdrawing from a treaty: 

(a) if the treaty establishes a boundary; or 

(b) if the fundamental change is the result of 
of a breach by the party invoking it either 
of an obligation under the treaty or vf any 
other international obligation owed to any 
other party to the treaty." 

9.11.6 In its comments on these two Articles. 
the International Law Commission accepted that 
the doctrine of rebus sic stintibus did exist but was 
careful to suggest that its application should be 
limited to the "fundamental change of circumstan~ 
ces" which have been unforeseen by the parties at 
the time the treaty was concluded. However, to 
qualify as. a "fundamental change of circumstan~ 
ces", the existence of the circumstances bad to 
constitute " an essential basis of the consent of the 
parties to be bound by the treaty'' and the effect of 
the change had to ''radically" transfotm "the scope 
of obligation still to be performed under the 
treaty."2 ~ the reason for the cautious approach of 
the International Law Commission to the doclrine 
is that inter~national tribunals have avoided ap~ 
plying it -in any particular case. Even in the Free 
Zones case,26 in which the parties to the Treaty of 
Versailles had recognised that the 1815 and subse­
quest instruments were no longer conistcnt with 
present-day circumstances, the Permanent Court 
held. that the facts did nOt justify the application 
of the doctrine. The Permanent Court added 
further doubt to the existence of the doctrine by 
expressly refusing to consider as unnecessary "any 
of the questions of principle which arise in con­
nection with the theory of the lapse of treaties by 
reason of change of circumstances, such as extent 
to which the theory can be regarded aS comtitut­
ing a rule of international law, the occasions on 
which and the method by which effecr can be: given 
to the theory, if recognised, and the question 
whether it would apply to treaties establishing right 
such as that which Switzerland derived from the 
treaties of 1815 and 1816."n 

9.11.7 With regard to clausula rebus sic stantibus, 
Dr. Brierly states :-

"Such a doctrine, if it is to be accepted into the 
law, clearly needs careful definition. Other-

25 1966 Draft Article 59, Article 62 (1) Is substantially the same. 
26 (1932), P.C.U. Rep., Ser{AJB, No. 46. 
27 Ibid, at pp. 156-158. 
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wise it· is capable of being used, .and it often to review and moc:lification :a_fte_r Jl Japse of a 'reason~ 
bas been used, merely to excuse the breach able period of time. The case pf Gujarat iS that 
gf a treaty obligation that a state finds it in- the allocations should be subject to review after~. 
convenierit to fulfil. For example, German period of 40 years. But Madhya Pradesh ~n­
controversiatists, appealed to it to justify t.1c siders that the period should be fixed at 35 years. 
violation of Belgian neutrality in 1914. in However, in its revised Master Plan (1972) 
breach of the guarantee contained in the Trea- (MP-312) Madhya Pradesh has .envisaged the rom-
ty of London, 183f." pletion of irrigation projects in the basin in a period 

• • • " of 35 years. To this period has to be added an­

"The clausula is not a principle enabling the 
law to relieve from obligations merely 
because new and unforeseen circumstances 
have made them unexpectedly burdensome to 
the party bound, or because some considera­
tion of equity suggests that it would be fair 
and reasonable to give such relief. It bears 
no analogy to such a principle as that of laesia 
enormis in the Roman law. What puts an 
end to the treaty is the disappearance of the 

f nd . h. I . ,., ou allon upon w IC J rt rests ......... · 

other 10 years for the actual development of irriga· 
tion. Madhya Pradesh would thus fully utilise its 
share of waters of the Nannada only in a period of 

1 

45 years from the date of commencement of con- . 
struction of the Nannadasagar project. This 
assumption is supported by the Report of 
National Commission on Agriculture (1976). In 
para 15.7.7 of Part V of its report, the Commission 
has visualised full development of irrigation only 
in the year 2025. In Table 15.7 of that paragraph, . 
it is stated that Madhya Pradesh has the largest 
balance of irrigation to develop, next only to 

9.J 1.8 In any case, the doctrine of rebus sic Uttar .Pra<Jcsh and Bihar. The year 2025 would 
stanlibus has no bearing on the question as to be 45 years from 1980 when we may reasonably 
wJJether the Tribunal should make its decbion expect the construction of Nannadasagar to be 
under Section 5 of the Inter-state Water Disputes taken up. Having regard, therefore, to the plan­
Act operative for a specified period of lime or for ning envisaged by Madhya Pradesh and Gujarat, 
an unlimited duration. As we have already pojnt- their Master Plans and the respective project re­
ed out, the exact scope and application of the do- ports, we arc of the opinion that the allocation 
ctrine is as yet uncertain. In any c;asc it is, in made should be subject to review any time after a 
principle, immaterial whether a treaty be perpetual period of 45 y~rs from the date of the Order of 
or for a fixed tenn for the invocation of this doc- 1 the Tribunal. 
trine since cataclysmic international cruinSCs may "' 
occur on the if!ternational .scene even jn months 9.11.10 :(ssue .IS 1s answered accordingly. 
and one of tbe parties to t}Je treaty may c::laim to 
invoke the doctrine for being unilat~ra)ly dis-~ 9.12.1 We have consulted our Assessors, Dr. 
charged from the treaty obligations. We accord- M. R. Chopra. Shri Balwant Singh Nag and 
ingly reject the ~rgumcnt of Madbya Pradesh on Shri C. S. PadmanalJba Aiyar with regard to our 
this aspect of the case. directions in paragraph 9.10.8. They all advise 

9.11.9 For the reasons already expressed, we 
thin~ ·it necessary that our Order $hould expressly 
proVlde that the present allocations will be subject 

28 Brierly-~w of Nations (5th Edition), pp. 261-262. 
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us that they agree with these directions. They 
also agree with our conclusion in paragraph 9.4.4, 
9.9.6, 9.9.7 and 9.1 1.9 and the reasons given in 
support of each of these conclusions. 
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