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To 

Sir, 

. N 1-61 KGC. · ···· ···· o. - .· ~ .._ ' i 

Government of India. , .. ! 
.• , . , _, • , L t 

MINISTRY OF IRRIGATION AND POWER 
' ' ' ' .. , 

·· New Delhi; the 21stAugus~·l962 • 
. . 

The Secretary to the Government of India, 
Ministry of Irrigation and Power, 
New Delhi. ·· .~ 

t .. --: ' 11') 

·-~·~·.1..;_. 

We have pleasure in forwarding the report of the . Commjssio~ ·. app~o,t~ 
by the Government of India TJide · Resotiition No·. F. (17){61-Adnli II dated: the 
1st May, 1961. · ("· . · · · \ :.· ' ·. ,· ·· ,:,· 1 i ~ ·· t .:~ .~r 

2. In dealing with our terms ofrefetence~ we felt that it ··w~ ne~1sacy/ai~o~ to 
study some other important aspects connected with· the water resources 'develop
ment of the Krishna and Godavari b~ins~ "nte report,i:ncludes the r~s~lt·. ~~: ~~~s 
study. - · · 

• - ... ) • • \. '"'t _, ~; ~·~~ \ : .. l ·' ,; - ·.~ .. :.f .. /. 

3. The report is accompanied b! 37 .Plat~s and 18 ,Annexures. : 

4. The report is unanimous. 

).'o~ faitl1fully, l • 

' .... .. . ~ - . "' ,;. - ..:. /" ·: .• i 

N. D. Gulhati 
D. D. Jaini 
R. C. Hoon 



., 

THE KRISHNA .:C:OJYA VARI. 'COMMISSION 

lst M ~; ~~~&1: to; 31st lu1y 'i9~l 
( r. r' i ',-. ' i G . -. • ' .. --,_ !' ' • ~ T •• ' ~ - f ·-. 

• • ~ " ~ i '-' • - I ~ ' I • , ' \ ) I I • . . l • ' ' • . ' ,• ' , ~ . ~ 

N.D.Gulhati _Chairman • ·• • ·• -. • 
... ! + •· ':• ';I,.. y·~·· ;.:' ·1 " .. .~-. . "' 

', • • ~. I , :. • ~ ..f, ....... ,-lJ4 -·' l L .• "'-· \"t ,,. .JI •· 

'• 

Members • 0 • • • • D. D. Jaini 

. . _ i -~- .- ·)~ C.llo"dn 

. ' • ' ; . l-' 

Secretary • • • • • • • ·• Bhim Sen 

Officers l()f tht· Commission: 

• ·• 

0 

• • : < • ; ,. :. ! f i ~· •) ~· ', _: ~ ~ ~ ~ ~ • ~ J• ~) !: j : ; /"~ {) ~ ·~ ~w ~ ~ ~ ; "} : ~ 0 

A; N; ~~otf' ~f:~~-u~t~nl?~ I} .~-~ ~n :/ !. . ·9t 

. '-

., (7th July to 6th October 1961) . 

B.S. Johri(Superintending'Engineer) 

_ U;. c: Arora (ExeCf~t_i,ve.En.girz,eerJ,, .., . . ., • 
~ • ' t ... "\, ,. ·' .• • "",\ • ~ -· .... ~ ,J J ; j> '} J ' ,..; ( ~' ~ .' ~ f 

--tK.rs.,s:-Mu!'thy··(Dep"t!P. ,Direcfbrr: ',-.·~ LAt.' ... 

'~:.R}Bhaia1{Ei'eciliive;E~if~et~)J ~ ·· · r.·- · • •· 

· A. K. Sengupta (Assistant Director) • 
,. "' .... .• . . .• ._ t •. 

A. S. Ramamoorthy rA.ssist~ri't ..Virecior) 

·K. i>. Thite (Extra Assistant Director) 

T. s. Sohal·{~~niorb~~ji~man) . 
' : •' 0! •. ' f") I ( ; •: I 

(4th August to 30th Decetn~'t 1-961 ' 

e .• ·. (3erd July to 30th-December~l96l) . ' 

,. c(l3th September--1961 'to 31st, July 1%2) · 

· ~ _ ~ (fsih :iulytt96l'to ~1St Juty i%2) 
• _ (15th May 1961 to 31st July 1962) . . 

(IUth 'May 1961 to 31St 1uly- 1~62) 
' ' 

.. (15th July 1961 to 31st luly 1962) 

• (12th May 1961 to 31st July 1962) 



CONTENTS 

Definitions and abbreviations 

Units 

• .. • 

.. 
. . ~. • 

.. 
• 

-i'.age , 

\:v'ii) 

l(xi) 
CHAPTER I-INTRODUCTORY 

Appointment and terms of reference; collection of data and procedure· other sources ..of 
data; acknowledgements; accuracy of data; basin-wide survey • '. ... 1 

CHAPTERII-THE KRISHNA AND GODAVARI BASINS 

The basin boundaries; political sub-divisions; political ·changes smce Independence; 
topo-graphy; geology • • • -· • : • .• .• .•. 9 

CHAPTER III-THE KRISHNA RI.VER SYSTEM 

The ~ishna; _the Ghatap_rabha; the Malaprabha; the Bhima; the ·Tungabhadra; 'the· 
.Must; sub-basms . • • • • • • • 

• 20 

CHAPTER IV-THE GODAVARI RIVER SYsTEM 

The Godavari; the Pravara; the Puma; the Manjra; the Pranhita· ·the ·Indravati· the· 
Sabari; sub-basins; Krishna and Godavari rivers compared. ' ' ·'2s-

CHAPTER V-CLIMATE 

Mean temperature; rainfall; rainfall variations; evaporation; evapotranspiration~· 31 

CHAPTER VI-SOILS 

General; principal soil types; drainage characteristics of soils; effect of rainfall on soil for
mation; behaviour of different soil types under irrigated agriculture ; crops grown . in 
relation to soil types; predominent soil types by districts; need for-comprehensive scienti-
fic soil surveys ·• ·• • 48 

CHAPTER VII-LAND USE AND AGRICULTURAL PRACTICES 

Introductory; land use; crop pattern in Krishna basin; crop pattern in 'Godavari· basin; 
crop pattern in Krishna and Godavari basins compared; crop pattern under tanks, canals 
and wells; recent trends in crop pattern in irrigated areas;~rop seasons; preparation of land 
for irrigation; soil conservation; contour bunding; afforestation; land use statistics re-

' 

quired by basins and projects • ·• .. '• ·• • 63 . 

CHAPTER VIII-:ru!GIONAL ECONOMY 

General; population; forestsand agriculture; power; mineral wealth; industries; ~scarcity _n
9 areas; dependence on rainfall and water resources • • • • , • , • . -7 

CHAPTER IX-· RIVER Fr.OW 

Available flow data; reliability of available data; uneven distribution· of discharge .sites; · 
general features of river flow; lack of flow data at project sites; estimating river fiow.for 
project purposes; proposals for comprehensive system of dis?harge ~bservations; need fora __ 

109 special organisation; appraisal of. the present position; .quality of nver waters .• 



(ii) 

Page 
CHAPTER X-GROUND WATER RESOURCES 

Nature of sub-soil strata; tubewells; surface wells; possibility of further development; 145 

CHAPTER XI-H¥0ROLOGIC CHARACTERISTICS 

. General; rainfall zones; disposa\ of rain waters; losses by direct evaporation; direct use 
for sustaining plant life; contribution to ground waters; contribution to stream flow· 
effect of small tanks on stream flow; transit ~osses; river gains; valley storage; wate; 
balance • 153 

CHAPTER XII-WATER RESOURCES DEVELOPMENTS UP TO 1951 
Wells; tanks; diversions; minor schemes; operational statistics of small tanks and diver
sions and minor schemes; delta canals; other irrigation works; power development; navi-
gation; reservoir losses; drainage • • . . . . . . . . 159 

CHAPTER XIII-DEVELOPMENTS SINCE 1951 

. General;worksinoperationin 1951;workswhichhave come into·operation since 1951; 
works under construction; overall magnitude of new developments; reservoir losses; drai
nage; other uses; change in scope of projects during construction; exclusive developments; 
main aim of irrigation projects; hi~h costs of projects; full development many years hence 171 

CHAPTER XIV-FURTHER DEVELOPMENTS.:.._PROPOSED AND . 
CONTEMPLATED 

General; new projects on the Krishna; new projects on the Godavari; reservoir losses; pro
posed annual diversions;. other uses; regeneration; optium use of varying river supply; 
relative merits of various projects; further developments on pre-1951 projects; nature of 
the proposals fornewworks;joint projects; assistance needed by one State from another; 
need for inter-State co-operation and adjustments; need for an integrated basin-wide plan 194 . 

CHAPTER XV-AVAILABILITY OF.WATER SUPPLIES IN RELATION 
TO EXISTING AND CONTEMPLATED USES 

Examination by sub-basins necessary; sub-basin K. 1 to K. 12; sub-basins G. 1 to G. 12; 
comments on sub-basin studies; hydrologic characteristics of different sub-basins; limita- . 
tions on estimates of sub-basin flow; need for caution; some general ~onclusions; integrated 
project for lower Godavari; Pochampad project .. · . . .. .. . . • 222 

CHAPTER XVI-DIVERSION OF GODAVARI WATERS TO THE KRISHNA 

. Physical possibilities; Pochampad-Nagarjunasagar Link; Polavarem-Vijayawada Link; 
Godavari-Pulichintala link: the Penganga-Pochampad lhi.k; consequential changes m 
various projects; overall effect of the proposed diversions 290 

CHAPTER XVII--IRRIGATION PRACTICES, POLICY AND ADMINISTRATION 

I~portant for optium development; existing legislation; multiplicity of departments 
dealing with irrigation development; re~ulation and distribution of water; Government 
control on crops to be irrigated ; water rates; economic use of water; drainage; method of 

· paddy cultivation • • 295 

CHAPTER XVIII-SUMMARY AND RECOMMENDATIONS 

General; rainfall; evaporation; river flow; ground waters; developments upto 1951; wor
king statistics of canals and distributaries; developments since 1951 ; new projects and ade
quacy of river supplies therefor; administration and management; needforanew policy; 
need for co-operative approach; irrigation extension service • 306 



APPENDIX A 

PLATB I 

B 

c 

(iii) 

ParticularsofvisitsbytheCommissionto various parts of 
Krishna and Godal'3ri basins and adjoining areas ' 

Statistcs of scarcity ar~a/uk•Hise 

the 

• 

Rough estimate of the yields from some of the Godavari , sub-
'basins • • • • • • • •· ! •· ... 

l • 

Physical map of Krishna-Godavari basins and adjoining areas 
' ,. ' · .. T · l 

• ; t 

n }.{ap or Krishna-Godavari basins and adjoining areas showing 
.. : -tn"ct and places • itcd by the c . . ' ' ' ,, . uu VlS ~mmtssJOD .. . , , . • · . ' 

m Geological map of Krishna~odavan basins and adjOilling' areas 
J.fap of Krishna-Godavari basins and adjoining areas showing 

IV 

v 

$ • .. , .J. 
. . . 

annual isohyets 

iso-e..,-aporation lines (annual)~· 

VI classification of soils 

vn general distribution of hard and soft rocks 

VID sites for which discharge data have been made available · 

IX. ·proposed discharge si~ ' ' 

X diversion schemes 

XI to XXII 

XXIUto 
XXXIV 

XXXV 

XXXVI 

xxxvn 

maps of sub-basins K. I to K. 12 · 

maps of sub-basins G. I to G. 12 

Hydro graph of Krishna River at Vijayawada 

Hydro graph of Godavari River at Dowla.ishwaram 

Longitudinal section of Godavari-Pulichintala link -... . . 

327 

331 

334 

l.!ap VI Map of Krishna Godavari basins and adjoining areas showing 
existing and proposed projects .. · (in separate 

/older) 



~ iv') 

ANNEXURE 1.'\ Rainfall and evaporation data 

II. Monthly flow data of"the Krishna River System 

III. Ten-daily discharge data of the Krishna River System 

IV. Withdrawals by canals-Krishna River System 

V. Monthly flo·w data of the Godavari River System 

VI. Ten .. daily discharge data of the Godavari River System 
. ' . vn. Withdrawals by, ~Ood3VA.ri River· System 

. J 

VIII.. Particulars or irrigation and, hydro-electri.c s.chemes.bt operation; t\S on 
31st March 1951-Krishna Rivet System -

IX. Particulars of irrigation and hydro-electric schemes whichcameinto 
operation after March 1951-Krishna Rive.t Sl:stem. 

X. Particulars of irrigation and.bydro-electr.ic sche.tne.s.u.uder constll.lction-
Krishna River System · 

XI. Particulars of proposed irrigation and· hydro-electric schemes
Krishna River System 

. . 
XII. Particulars of irrigation and hydro-electric schemes in operation as on 

3h.t March 1951-Godct.vari Riy~r. System. . 

XIII. Particulars of irrigation and hydro-electric schemes which came into 
operation after March 1951-Godavari River System 

XIV. Particulars of irrigation and hydro-electri~ schemes under COl1Struc~ 
tion-Godavari River System 

XV. Particulars of proposed irrigation and hydro-electric schemeE-Godavari 
River System · · . 

... 

XVI. Irrigation practices, policyandadministrationin Krishna and Godavari 
basins · · .. · . , 

XVII. Model experiments regarding flow over the K.ri$hna ani~'Q.t at Vija~a.wad~ 
and the Godavari anicut at Dowlaishwaram 

XVIII. Maps of Krishna-Godavari basins and adjoining areas showing 

I. annual isohyets 

II. seasonal isohyets-Jan. and Feb. 

III. seasonal isohyets-Mar. to May 

IV •. seasonal isohyets-June to Sep. 

V. seasonalisohyets-Oct. to Dec. 

VI. existing and proposed projects 



TARLE I 

·II 

III 

IV 

v 
VI 

VII 

VIII 

IX 

Distribution of various districts in the Krishna and Godavari basi~s · • . ·. . . 

Sub-basins of the Krishna river system • 

Sub-basins of the Godavari river s~stem 

• • I .• • ... 

•• • 

Seasonal and annual weighted average rainfall 

Percentage contribution of rainfall in each season • . . 
Co-efficient of variability • • . . • . 

Normal potential evaporation-seasonal and' annual 

Excess of monthly evaporation over monthly rainfall 

• 

. 
' 

• 

• 

.. 
. .. 
• 

• 

• 

. . . . . . .•.. . 
• . ~ •. ~ "' ..1 .. 

_) 

• 

• • 

Page 
•· .. -f 
10 

24 

29 

34 

36 

39 

42 . 

43 

Monthly evaporation from reservoirs, as assumed in different parts of the 
Krishna and Godavari basins • • • • · • • •. • 4S 

X Effect of rainfall on soil formation 

XI Cropping pattern by soil types • 

.. 

• • • • 
XII Statistics ofland use in Krishna basin and adjoining areas 

XIII Statistics of land use in Godavari basin 

• • 

• 

• 
XIV Area under different crops in Krishna basin and adjoining areas 

XV Statistics of irrigated crops in Krishna basin and adjoining areas 
• 

XVI Area under different crops in Godavari basin 

XVII Statistics of irrigated crops ia Godavari basin • 

I--
' • i ·' • 

'/ 

/ 

• 

• 

• 
• 

• 

XVIII Land Revenue suspensions . • • 

XIX List of sites on the Krishna river system for which discharge data have been 
made available • • • • • • 

XX Listofsiteson theGodavaririversystemforwhichdischargedatahavebeen 
made available • • • • 

XXI Krishna River System-list of sites at which discharge observations should 
be made daily • • 

XXII Godavari River System-listof sites at which discharge observations 
should be made daily • • • • • 

XXIII Chemical analysis of waters • • • • 
XXIV District-wise statistics of wells in the Krishna basin • • • 
XXV District-wise statistics of wells in the Godavari basin • • 

XXVI Irrigation development from the Krishna river system as of 1951 

XXVII Irrigation development from the Godavari river system as of 1951 • 

• 
• 

• 
• 

• 

XXVIII Particulars of projects which have come into operation since 1951-Krishna 

55 

56 

64 

68 

74 

78 

84 

88 

104 

110 

114 

131 

133 

141 

146 

148 

163 

164 

River System • • • • • • • • • • 174 



Page 

TABLE XXIX,\ P~rti~ul~rs 9fP~~je~tsw~ichhavecQme~toopera~i_on ~ince 1951~oda~ari 
• River System " • • • . . • , • • • • • • • ':" . 177;· '· 

X~ Partic:ulars pf prqjects.unde~ construction-Krishna River System • 182 
' 

XXXI . Particulars of projects under construction-Godavari" River System .. . . . . - . 186 
XXXII Part~culars of propos~d pr9ject~~~hna River Syst~ .• 196 

XXXIII Particulars' of propos-ed projects~Godavari River System 
.. 

• 202 • • . ~ ... . 
XXXIV .Important hydrologic characteristics 284 

286 
XXXV Review of estimated yield and projec~ requirements as proposed by ~State 

Governments . • •. . _ . .•. . _ . _. • . • • • . • . • • 



DEFiNrriONS 

-Unles~ olhenvise stated, the following tenils, as 1ised in- this ·report~h~ve !he following~~~ _ 

Abi : K!zarif crop comprising paddy only, term used in Andhra Pradesh.~ _ 
r ' ~ . • - ... .. ·-. ,.J. 

Acre-foot : Volume ~fwater required to cover an area of one ·acre to a depth of one foot.·· 
- - ~ If • • 

' I • • 

Anicut : A w~ir; usually ap:>lied to weirs across rivers, sometimes also to tank surplus weirs .. ~ - ~ . 
A rea cropped : This is the area under a 11 crops, that is, net area sown pIus area sown mor~ than once. ._., 

Area irrigated: This represents the actual geographical area under irrigatedcrcpsinayear;areas bearing 
two irrigated crops in a year are counted onlv once. - · · · • . , ~ . 

~ " : . ' 

Area not available for cultivation: This includes all lands occupied. by buildlngs, roads and railwa)S or 
· under water, rivers, canals, etc., and all barren and unc~lturable lands like mountains and deserts. 

Land which can.not be brought under cultivation except at a high cost is classed as unculturab)e whether 
such land is in isolated blocks or within cultivated holdings. · 

Authorised capacity : Maximum discharge of a canal, as permit~ed tq_ be run_ by_competent authoritY.· 

Ayacut : Area eligible for irrigation an.! which is normally intended to be irrigated at least once a year,t 
authorised irrigable area. This term is equivalent to C.C.A. if the intensity of irrigation during 
Klzarif is 100 per cent. 

Ban!lbara : . A weir across a stream to divert water into a channel for irrigation. '' 

Basin : Short for drainage basin, used in its ordinary geographic sense. . .. 
(" . -,. . . . ' 

Capaci-ty factor : The ratio· of the mean supply run.in a canal to its authorised ~ull supply or capacity~ . ·... . : . .. : 

Carry-oT~r : That part of the live storage in a reservoir which is reserved, or is proposed to be left 
over, for utilisation after the 31st of May following the storage season. · . :- _ · 

Category of projects 

A: schemes in operation as on 31st March 1951; 

Ji: schemes which came into operation after March 1951; 

· C. 1: schemes under construction; 

- _. C. 2: schemes referred to in III Plan but not yet approved for ex~ution in:III Plan; ... . . ~~ 

C. 3: schemes not referred to in III Plan. 

Co~umptive u~e ·: Consumptive use represents that volume of water which is wed by· vegetitiv~ gro~h" 
over an area in transpiraticn and building of plant tissue and that evaporated from adjacent soil 
or intercepted precipitation. It is the a~ount of water th~t is. changed from a liquid to a gaseous 

- state within an area because of evaporation and or transprration • 

.-Crop season: Periodofayearfromthcb~ginningofsowing totheharvesting ora crop e.g.; kharifand 
. rabi; or abiandtabi;or mungari and hinga"i;orkharif, rabi and hot weather, or two-season3.1 and 

perennial. · · -. 

Culhrrable area: Gross area as per village papers less the sum total of area under forests md th~ area 
not available for cultivation. 

-r· . · 

( -~ ) 



( viii)· 

Cultura:ble.aommanded area:. Gross area commanded less area ofunculturable land included in the gross 
area, such as area under villages, roads, rivers, tanks, etc. 

This term, ~hen used for projects in M~harashtra and Madhya Pradesh implies the area for which 
distributary .system i~ provided; irrigation water is applied annually to the whole or part of this area. 
When applied to projects in Andhra Pradesh, Madras, Mysore and Oriss&\ it implies the area qua-
levels;. on the supposition of unlimit~·waters being available. · . · 

Cusec: Rate of flow -of one cubic foot per second. 

Delta:~ Depth of water .that would result over the irrigated area from a given water supply e.g.,. from the 
supply diverted to grow a particular crop or the supply diverted to grow all the crops in a crop season. 
Delta may be ~s at the outlet, or at distributary head or at canal head .. 

Overall deltu · · Depth of water that would result from the total volume .of~ater delivered to a ca~al i~ 
·. a yean spread'~ovef>the total area or crops raised in that year. 

Dry c~op :. A crop which does not require large quantities of irrigation water. It is used to distinguish 
crops like-wheat, cotton,jowar, etc. from wet crops like paddy, sugarcane and gardens. 

Du~: When :applied 19 a ch~nnel it is the area irrigated during a base period divided by the mean supply. 
· utilised in cusecs.. · 

Duty may be as at distributary head or as at canal head. . . 

When applied. to tank irrigation, it is the number of acres of irrigation per million cubic feet of water. 

First crop: A term used in Madras and Andhra region of Andhra Pradesh for the first crop grown on a 
field during the. agricultural year. commencing bt.July or 1st June, no matter when the crop is sown 
Whether in August or in January. · · · · 

Fo~~sts~ All act~ally forested areas or lands classed or administered as forests under any legal enactment 
dealing with forests whether State-owned or private. If any proportion of such land is not actually 
wooded but put to some agricultural use, that portion is included under the appropriate heading of 

. cultivated or uncultivated land. · · 
. . 

Gross commanded area: Area commanded by the whole project; in Andhra Pradesh, Madras; Mysore 
and Orissa this area is worked out. on the supposition that unlimited water is available. 

Hot weather: Summer crop season in Maharashtra, lasting from middle of February to middle of,June. 
. . 

In'11ex number of:projects:. Jndicates the State. in which the project is situated,. the sub-basin of the.tiver 
Krishna or Godavari from which water is taken and the category of project. . . 

Iliustration: lSC. 1-G. 3-M. 10 indicates 15th project in the list of C. 1 category;.. G. 3 sub-basin i.e." 
· Purna- sub-basin of Godavari river and lOth Project iii that category in Maharashtra State. -
! 

Irrigated cropped area: The gross irrigated area under all crops in any year and is the sum total of area 
irrigated plus area irrigated more than· once. 

Kbarif:. · Summer crops harvested in autumn~ extending from 15th June to 14th October in Maharashtra 
· and genexally from 1st June to .31st December in Andl,tra. Pradesh~ Mysore, Madhya Pradesh and 

Orissa. 

Major.sc)leme.: One intended for annual irrigation of 50,000 acres or more and all power projects. 

Medium scheme: One intended for annual irrigation of less than so,ooo· acres but having a C.C.A. or 
Ayac'ut of not les~ than 5,000 acres. . 

~or scheme: On~ 4ayin9 a C~C~A. or Ayac;~t ofl~s& tqa:q 5,000 acres QQt qot l~ss t.Q~n SQO a<tr€1s, 



(ix) 

Net area sown: This r~resents the actual geographical area under the crops, orchards and fodder; 
areas cropped more than once in a year are counted only once. 

One seasonal: Applies to a canal which delivers .water during only one crop-season. 

Perennial: Applies h a canal which delivers water all the year round, or most.ofthe.year;for cr~P.s.like 
sugar-cane, gardens, etc., also applies to such crops. · -

e~ " ~ i- . ..,~ • ,. "' - '1 • • } l 

Rabi: Winter crop harvested in spring, extending from lSth October io 14th Februa.i-y in Maharashtra 
and Madhya Pradesh and generally from 1st JanUarY-to 3tst May in Other States. • . · -·: ·. · 

• .. .. " ...,. -:. ' • • ? t. i 

Second crop: A term used in Madras and Andhra region ot Andhra Pradesh for the second" crop grown 
on any area in an agricultural year after the first CJOD haS:. been:ltatvested.. . . . :M 

Small tank or diversion: A scheme having a C.C.A. or Ayaeat ofless; than SOO acres.· · '{ 1 ~~ 

Tabi: Rabi crop comprising paddy only-term used in ktdbil-~id~~; · · .O 
.. --,1(:: _f. •' ... _. .- ~ J :.:·' _ _,·· ;..'~~~.'~) . ./\.J.J 

Two-seasonal: Applies to a canal which delivers water for. two cro~easons; also applies to cro~ which 
extend from one crop season to the other. · · ···· · · · '~- · · · • · · ·.· ·~·u 

Wet crop: Crops like paddy, sugarcane and Sa;~~--~~;~~~~~ s~p~lles ofirrig~tlo~~~~~r:~ . 
.. . . ·,_r ~- .. _·: .... : ._ : 1 ... ;; _J··' ::·..! • • !..l ..... ; r.] f ... { 



• ·ABBREVIATIONS . 

·-"In the.Index ·Number ... .• 

A. • . • .. ~-. $~nds for J\.ndhr~ fradc;sb 
·' • ~ j. •· ·: •. 7 ~ ~ r '4 1 • • : ... - ~ ; • 
Ma. • .~ · ··• : stands for Madhya ·Pradesh '_ 

Md ••..• 
. . : ~ 

11 - stands .for Ma~s . . . 
; ' . ... . ..... . .. .. .. 

•. · stands for Mahara·shtra ,: M •• 
.. 

• 

My. 

o. 
• . .• , stands for My~ore-,! .. .J -~-. :·· . 
.~ . . . 

C.C.A. 

. G.C.A. 

G. 1 to G. 12. 

K: 1 to·L 12 ~ 

~~. . . 
L.S. Cotton • 

M.A.F. • • 
M. Cft. • - • 
N.A. • ·-
pH. • • 

·R.L. • • 
T.M.C •• • 

• stands for Orissa . . . . :. . ;;, ) \ . . ~ ·. . ~ ... . 

Culturable commanded area 
·• · or~s-co~manded a;ea · ·· · ·-· · 

. . • sub-basins of tile. Godavari basip 
•• ~- • : ~ ..... ". • ~ ••. '. - • • ' • • • • • 1t • ' 

· ·• sub-basins of the· Krishna-basin 

• nlo~att 

• -Long staple cotton 

• Million acre feet 

• Million cubic feet 

• Not available 

• ·A measure of the hydrogen ion concentration in water or soil- (acidity 
or alkalinity) 

• Reduced level, referred to mean sea level · 

• Thousand million cubic feet 

(x) 
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·-· • .,._ .... • • • -. .. • • .# 

(AU figures arc correct to two ptace$ or decimals)· 

1 inch 

1/oot 

1 mile 

1 acre 

=25·4 miJJimetres 

=12inches . 
::::304•8 miJJim~s 

.;s,280 feet . . 
= 1,609 · 34 metres. 
==1·61 kilometiis· 

c::4,840 square yards 
=0·40 hectare 

1 st[Uare mi/4 
=640acres 
=259 hectarell 

··-~ 

1 Cubicfeet 
............ 

=0·03 cubic me~ 
=6·23 gallons 

'1 million albic feet •. •:;._" 

=11·57 cusec-days 
=22·96 acre-feet 

·. - '-

=28,316·8 cubic metres·. · . ' ~, 
=6·23 million gallons 

One thousand million cubic feet. 
· · =28·3fuimion.~bic metres 

=22,951 acre-feet 
=385·8 cusec per month (30 days) 
=6,228 · 8 million gallons 

1 million acre-feet 
=43 ·56 T.M.C. 
= 1· 23 milliard cubic metres 

L I.fnear 

100 miiii~Mtra =3·94 inches 

1 melT~ 

11ci1omdre 

2. Area 

"',. - "" .. r ... "' 

1 hectare 
100 Aectares • 

~ =2·47acres· ·-
• • ' - "!. ... ... 

;: .:. 247·1 'acrti · .. ,. =-
=0·39 square mile 

l.V~ 
..... 
... . ~ -

. . . 
' ... ~. 1 

~"'--~-. ·. : -:~ 1 '· . -_:: ~ ' :-
1 cubic metre . . . ~ ""' . ··. ·· t ' . · .. ···-----·'!.. ~~~ ..... ·~- _.. ----

·: . . ( .. -=35·32 eubic feet:_-..;. 
• ' • r =219·97 gallons. --
\,.-'-~~· ~f,• ..... "' ·~--------· 

1 miiiion cubic 11161Te$ 

=35·31 minion cubic feet 
=810·71 acm-Jeet.i ~'-- -~ .. · .. ·;.;.. 

... • i;.;_.. 

~ ,~ .,.., " ,.. . . . . " -:-... ~ . r.=-

1 milliilid cubic_ "!!:tres ·: ~ , ~ - ~ • ; I .. _ 

=0:81 M.A.F. 

; 
·~ .. ' . . "-

. ~ -.... ~ .. ': 
~ ~- ..... -... -,~~. ....... -.;. . 

... -

.• • • t -· ---

1 cusec-day ~. ... . • _ . 1 cubic mciTe pe': second/or 1 dq. 
..- .. -".-·· -~ •• - ••• -- < ~ 

=0·09 million cubic feet 
=1·S3 acre-feet 
=2.446· 57 cubic metres 
-=0 ·54 cillion pllons 

__ · .:. : · .. ,:==0·09 million cubic metre 
= 70 ·OS acre-feet 
=3 ·OS M.Cfl. 



1 cusec-month (3~\.days) 
=59·~0 acre-feet 
=2·59 M.Cft. 

" • ., ? 

4../~ .. ;~I' !.•t. .. :;: 

1 cusec-year (365 days} .: f .. ;;; 
=723 *9'7tierelf•et 
=31· 54. ;M,Cf,t"'~ . 

1 million gallons 
= 160,544 cu.bic.feet 

·- .... -~ . •,. ., r .. a-· :- --~ 

=4,51~ i~? f~~~etres 
~~~i.~ ~i.J:i;f .~ <.:. ·(.;~~ 

1 cubic feet per second 
=1·98 acre-feet per day 

(iii)) 

3. v6time {continued) 

. 1 <.. . ;} :~u_~ic_ "!~f~e,p,e_r tJ~~D;_n;dfo_r P1ZfiJn.ontJ! ~~~days) 
, =2 ·59 million cubic metres 

1" ·. .l .! =2,101· 36 acre-feet 
=91·.54 .M. Cit._ 
;, .. .. .... . "'"". ·.· .. .. 

• -- •• l 

~:.~~ .. ~ ~ 1 cubic metre per secondfa_rzmtiY£llT-(365 days): 
· -.;.:91 ~54 million ·clibic metres 

:.··.:.· .... ~·.:.i =25,569·.79~ket · .... :.1 
:!::1 "ll TM.'C: : o. "' 

.:.;. :.. " .... ,~ ·~ ..... .a···'. l : .... 

:- .. ·; 

4. Rates of Flow 
- ...... · ......... -·-.. ' j 

1 cub'ic metre per second 
=35·:jt cusecs .. 

=0 ·03 cubic metre per second ~. ; . ~ .• ·: .t 
=28 · 321itres per second . ' . 

=70·05 acre-feet per day 
=219·97 galldns per second 

=6·23 gallons per second~·,~·.\·.· ··• ~ i 

=21~42!{galt0Jis per· hour 
=O·M'wllion iaritins per day 

~..., ........ ~ , ~ :. '. ~ -~ t. 

J:"~;_J•t ~:-~IJJ !.t.:~q~! f J.~ ·~·-:-
1 acre-foot per-day;, , •. i : • '!: . 

=0·50 cusecs 

~ ' l • .. r , t 
• ' .•.•. ~ 1 

=0·015 cubic metre per.seco.nd ,_·:. ·'- ! 
=14·161itres per'~econa' ·' ·· · 

10,000 gallons per hour 
=0·45 cusecs 
=0·88 acre-feet per day 

1 million gallons per day 
= 1· 86 cusecs 
=3·69 acre-feet per day 

. . • l 

1 milliard cubic metres JJ8r;day .· 
=0·41 million cu8ecs 
=0·81 m.illio;n acr~(e~~~:4ay 

. / i : i: . 

1 litre per second · . 

=0·04 cusecs _ . . . 
• . . ~ • ,, .... j 

=791·91 gallons per hour 

.. -.. ' .. .: .. ..: ... ·· 

· ( -~) 1 •• ~\' :Gatton is·imp~r1~1 galton=1·20 u.s. gallons 
-. :; .. r~ ·_: i:; 1 :·u!L' · '. ·.· 

4-Milliard=1,000 million=l,OOO,OOO,OOO. · · · 



CHAPTER I 

INTRODUCTORY 

Appointment and terms of reference 

1-1 The Commission was appointed by the Government of India on the 1st 
May, 1961, and its composition and terms of reference were set out in the following· 
Resolution: 

RESOLUTION 

[No. F. 1 (17)/61-Adm. II dated the 1st May, 1961] 

" The Government of India have had under consideration the question of 
reviewing the position in respect of availability of supplies in the Krishna and 
Godavari rivers with a view to determining the extent to which further demands. on 
these waters could be met. It has now been decided to set up a Commission~fo(_ 
this purpose. A ~ - - ... 

"2. The Commission shall consist of : 

(i) Shri N.D. Gulhati, I.S.E. (Retired)-Chairman 
(ii) Shri D. D. Jaini, I.S.E. (Retired)-Member 
(iii) Dr. R. C. Hoon, Director, Central Water and Power Commission

Member 

"3. The terms of reference of the Commission shall be as follows:-

(1) To repo~t on the availability of suppli~s i~ the Krishna on the· bas~~- of 
annual flow at ViJayawada and other pomts taking mto account upstream utilisa-, 
tion and allqwing for regeneration-

(i) for 86 per cent dependability as assumed in 1951; 
(ii) for 75 per cent dependability; and 
(iii) for such other criterion. of dependability as may be considered appro

priate. 

(2) To report on the requirements of the projects on the Krishna-

23 I. & P. 

(i) in operation in 1951; _ · 
(ii) as approved by the Government of India for execution; 

(iii) included in the Plans but not yet approved by the Government of 
India; 

(iv) further proposed by the States ; and 
(v) such minor schemes as may have been sanctioned up to March 1961_.: 
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~· .- · · {3)_-To report on the availability of supplies in the Godavari on the basis of 
annual flow's at Dow1aishwaram and other points taking into ·account upstream 
·utilisation and allowing for regeneration-· 

(i) for 86 per cent dependability as assumed in 1951; 
(ii) for 75 per cent dependability; and· 
(iii) for. such other criterion of dependability as may be considered appro

pnate. 

(4) To .report on the requirements of the projects on the Godavari
,, (i) in operation in 1951.; 

(ii) as approved by the Government of India for execution; 

(iii) ·included in the Plans but not yet approved by the Government of 
India; 

(iv) further proposed by the States; and 

-(v) such minor schemes as may have been sanctioned upto March 1961. 

(5) To report ·on the feasibilityof diverting any surplus supplies in the Godavari 
the Krishna indicating the quantity to be diverted and the order of the cost 

volved. 

·. "4. · The~~ommission shall frame its own rules of business and submit its 
_:>ort :. by the~$nd of November 1961 . 

. ----. · "5. The ·Commission shall have its headquarters in New Delhi." 
. ' ,.. 
· 1~2. __ As the magnitude of the task unfolded itself and it was found that the 

technical data and other information required by the Commission was not readily 
available with the State Governments, it became necessary to extend the term of the 
Commission to 31st July, 1962. 

~ 

Collection of data and procedure · 
. . 

. . . l-3 As a first step, the Commission visited Hyderabad, Bombay, Bhopal, 
Bangalore and Bhubarieshwar and held preliminary discussions with the represen
tatives of the Governments of Andhra Pradesh, Maharashtra, Madhya Pradc:sh, 
Mysore and Orissa.* At these discussions, the Commission requested for the supply 
of all available data with regard to river flows, working statistics of canals and reser
voirs in operation, project reports of schemes under construction and of those con
templated and other information· relevant to its enquiry. 

*In January 1962, the Madras Government requested the Commsssion to take note of their require
ments of water from the Krishna and Godavari rivers, both for agricultural purpose and for water supply to 
Madras city. The procedure outlined in paragraphes 1-3 to 1-14, to tlze extent it was applicable was also 
followed with respect to this request. 
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. 1-4 it was found that the river flow data had not been printed or even com-
plied e~cept for some years for the Krishna at Vijayawada and the Godavari at: 
Dowlaishwaram. The data for other sites to the extent these had been observed 
had not been compiled and had to be colle~ted from field officers. In view of th~ 
political changes described in paragraphs 2-6 to 2-10 infra, this collection, it was 
found, would take considerable time. . . ··. 

1-5 With regard to the working statistics of canals and reservoirs, the posi
tion was equally unsatisfactory. These statistics had never been published, nor 
~ven compil~d_. w_hile some information a~out major irrigation works was available -
In the administration reports of the Public Works Departments of the former ' 
Madras Presidency and the former Bombay Presidency, no information published·· .. 
or otherwise, was readily available about any irrigation work in the former Hyderabad·; · : 
State, the former Mysore State, the former Central Provinces and Orissa. :It wasii: 
stated that it would be necessary to ask the local officers to trace whatever informa-··~ 
tion was available with them and then to collect and compile. it. 

As regards statistics for the large number of minor schemes and the still 
larger number of small tanks and diversions, the State Governments expressed 
doubt whether any working statistics would at all be available since most of these
works were under the control and management not of the Public Works Depart-: 
ment but of the revenue officers. - · - · · 

. :-· r ~ .,· ~.-. 

1-6 The Commission was concerned to note the almost complete abs.ence ~f'~ . 
published statistics relating to the Krishna and Godavari basins and th~ fact that · 
most of the important data and information relating to water resources development 
in the two basins were either non-existent or had not been compiled and analysed 
before. It appeared that one of the important tasks of the Commission would be 
to get together, compile and analyse whatever data could be obtained within the 
time available to it. 

After discussion with each State Government, lists were drawn up of the 
data and information which would be collected and furnished to the Commission. . . 

1-7 During the preliminary discussions referred to above, each State Govern-
ment agreed to the .request of the Commission- . . · _. . 

(i) that the data and information· furnished to the Commission by one 
State Government· be. supplied by the Commission to the. other States 
concerned, on a reciprocal basis; · · 

(ii) that the State Government would have· no objection to representatives· 
of the other concerned States accompanying the Commission on .its , 
visit to various works and sites in the State provided that the represen
tatives of the State Government were afforded similar facilities by· 
other Sta~es; and · · 

(iii) that af app~opriate ·stages, joint meet~ngs be convened _by the ·commis-: 
sion between Itself and the representatives of the concerned States. 
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1-S -The terrns ot reference of the Commission called for a report on · the 
reqUirements of projects of various classes. After a preliminary examination, · the 
Commission,\decided to divide the projects into five categories* as follows:-

Category A 

Category B • 

-Cat~gory C. 1 

-Category C. 2 

Cat~gory C. 3 

. . . 

Schemes in operation as on 31st March, 1951. 

Schemes which came into operation after March 
1951 (generally limited to the scope as defined in the 

·sanctioned project report) · · 

Schemes under construction (limited in case of 
phased schemes to the stages to which financial 
sanction had been accorded) 

Schemes referred to in III Plan but not yet approved 
for execution (limited, where necessary, to the scope 
as defined in the Plan) 

Schemes and projects not referred to in III Plan and 
later stages of C. 1 schemes to which financial sanc
tion had not yet been accorded. 

Any· changes or improvements made in category A schemes after March 1951 
have, for convenience, been described along with the particulars of these projects 
as of March 1951.-

four 
1-9. Under each category, the projects were sub-divided into the following 
groups: . . 

(a) major projects, each intended for annual irrigation of 50,000 acres or 
more and all power projects; 

(b) medium projects, each· intended for annual irrigation of less than 50,000 
acres but having C.C.A. or Ayacut of not less than 5,000 acres; 

(c) minor schemes, each having C.C.A. or Ayacut of less than 5,000 acres 
but not less than 500 acres; and 

(d) small tanks and diversions, each having C.C.A. or Ayacut of less than 
·500 acres. 

. 1-10 For facility of reference, each major and medium project has been given 
an index number; for instance, 15C. 1-0.3-M. 10 indicates that: 

(a) the project has an overall serial number 15 in the projects of category 
c. 1; 

*During discussions between the Commission and the reprsentatives of the state Governments concerned 
objections were raised in case of some projects to the category accorded to it by the Commission in accordance 
with the definition given above. Such objection arose primarily out of a feeling that the catagories adopted 
by the Commission would eventually determine priorities between the various schemes. The Commission 
made it clear to the representatives of the State Governments that the projects have been divided into these 
categories as a matter of convenience in presentation and that the category allotted to a particular project did 
not, by itself imply any pr!ority whatever. These priority, it was affirmed, would be determined in accordance 
with the usual procedure. 
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(b) the project takes its supplies from G. 3 sub-basin i.e. ·Puma sub-basin 
of Godavari river; and . · 

(c) the project is lOth in the list of Maharashtra projects in this category. 

. The overall serial number in each category has ·been allotted ·starting with 
proJe~ts fro_m the upstream. end of each river to its lower end, followed by projects 
on tnbutanes, starting again from their upstream ends. · · 

1-11 Printed Project Reports were available only· for a .few of' the .schemes 
un~er construction; even these. required to be brought up to date ·because of changes 
whtch had been approved dunng the course of execution. A perusal of these re
ports 3:ls<? revealed that they did not contain all the ·information required by the 
Comnuss10n. 

As regards the large number of projects, which were contemplated, no project 
report was generally available. . · 

Accordingly, the Commission proposed. special forms, :indicating the· parti
culars required for each category of project, and requested· the State Governments 
to fill the relevant forms for each project. Detailed explanatory notes for filling the 
forms were furnished by the Commission. It took considerable time to obtain the 
information required as most of it was not readily available with the State Govern
ments, in some cases not even for the projects under construction or. those· referred 
to in III Plan. Several discussions were held between the Commission and the re
presentatives of the State Governments, individually and jointly, before the neces
sary information was compiled, to the extent it could be made.available. · · 

1-12 Apart from the visits to the State Capitals for the preliminary discussions· 
referred to in paragraph 1-3 above, the Commission visited variousparts of the 
Krishna and Godavari basin~ to see irrigation and power projects, discharge sites, 
areas proposed to be developed and, in general, to acquaint itself with. local condi
tions and problems. Apart from journeys by air, a total length of 6,500 miles in the 
two basins was covered generally by road and, in most of these visits, the-represen..
tatives of all the concerned States accompanied the Commission. Plate II shows 
the places visited and the route take~by the Commission in these visits; other parti
culars are given in Appendix A. 

1-13 The Commission held the following joint meetings with the representa-
tives of all the concerned States: · 

(i) 3rd to lOth October, 1961, at New Delhi 8 days 
(ii) 19th to 21st October, 1961, at Bombay • • 3 days 
(iii) 4th November, 1961 at Hyderabad l day 
(iv) 16th to 26th April, 1962, at Ootacamund . ILdays 

At the first joint meeting held from 3rd to lOth October, 1961,, there was a 
gene~al exchange of views on the following subjects connected with the Commission's 
enqwry: 

(a) Available gauge and discharge data in the .Krishna and Godavari 
basins; 
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-(b) Model experiments to determine the discharge co-efficient ior Krishna 
anicut; · 

(c) PropQsals for establishing a comprehensive system of discharge obser
vations in the Krishna and Godavari basins; 

(d) Rainfall run-off studies; 

(e) Regeneration; 

(f) Evaporation losses in Krishna and Godavari basins; 
(g) Dependability; . 

(h) Soil characteristics; existing agricultural and irrigation practices; crops; 
deltas and duties in different parts of the Krishna and Godavari basins; 
and 

(i) Diversion of Godavari waters into Krishna. 

· Working Papers on these subjects, which had been prepared by the Commis
sion, formed the basis of discussion. The views expressed at this meeting by the 
representatives of various State Governments and those furnished in subsequent 
notes on these subjects have been very helpful to the Commission. 

The discussions at the joint meetings in Bombay, Hyderabad and Ootacamund 
related mostly to projects and schemes, their scope and requirements and other 
relevant data. " 

1-14 The Commission also held several meetings separately with the repre
sentatives of each State. These meetings took in all 83 working days, spread over a 
period of about 10 months, and related mostly to an examination and discussion 
of the particulars of various projects, referred to in paragraphs 1-8 and 1-9 above. 
During the course of these discussions, important features of many projects were 
modified by the representatives of the State Governments. 

· 1-15 During the Commission's visit to various parts of the Krishna and 
Godavari basins, considerable emphasis was laid on the special requirements and 
claims of what were called "scarcity areas". ln order to assess these requirements, 
after a discussion with the representatives of all State Governments, special forms 
were drawn to indicate all the relevant particulars on a common comparable basis. 
The State Governments were then requested to fill these forms for those talukas 
in the Krishna and Godavari basins which the State Governments regarded as "scarcity 
areas~'. 

1-16 During the· visits referred to above, the Commission had an opportunity 
to discuss irrigation and power requirements, methods, procedure and technique, 
with senior officers of the irrigation, electricity, revenue and agriculture departments 
of the State Governments.. The Commission also met a large number of cultivators 
and received numerous representations. These representations were passed on to 
the State Government concerned, who were requested to take note of the require
ments of the cultivators and let the Commission have the necessary particulars of 
such schemes as the State Government considered necessary in the light of these 
representations. 
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Other sources of data 

_1 ~ 17 Apart from th~ lack of statistics and the difficulties of collecting and 
compthng ~hatev~r data dtd ~xist, as explained in paragraphs 1-4, 1-5 and 1-11 above" 
another senous difficulty whtch the Commission had to encounter, at all stages of its· 
work, arose out of the fact that general statistics collected with the district as a unit 
coul~ not be applied ~irectly to hydrologic ~nits-river basins and sub-basins~ 
~gam, some of the published statistics were found to be inconsistent and apparently 
Incorrect. · 

1-18 Some of the maps supplied by different State Governments were,
on assembly, . found to show . dis-continuity of physical features at the State · 
~orders, sometimes, even at the boundary between the two basins. The Commis
sion had therefore to seek other sources of information in order to find more reliable 
an~ consistent data on which to base its report. These sources are the India Meteoro
logical Department, the Geological Survey. of India, the Chief Soil Survey Officer 
of the Indian Agricultural Research Institute, the Central Water and Power Com
mission and the publications of the Central Board of Irrigation·· and Power. . 
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Accuracy· of data-

1-22. As stated above, the report of the Commission is based largely on the 
technical data and other information supplied by the State Governments concerned. 
It was not possible for the Commission to carry out any physical verification or 
these data nor was this considered necessary. The responsibility for the accuracy 
of these data rests with the State Governments. However, during the course of com
pilation and study of these data, many discrepancies came to light; these were 
pointed out to the State Governments and corrections were made where necessary. 

Basin-wide survey 

· 1-23 Both for the Krishna and the Godavari basins, this report is the first at
tempt at a basin-wide survey of' the technical information relevant to water resources 
development. Accordingly, a large part of the time of the Commission was spent in. 
the collection of the requisite data and informatio.n from the State Governments 
and many other sources. Out of a period of 15 months of the life of this Commis
sion, almost 13 months were spent, in this collection and compilation of the data. 

It may be mentioned·here that the basin-wide survey made in this report is not a· 
Basin-wide plan, even· though a large part of the information contained herein would. 
be.of considerable use in the preparation. of such a plan.. · 



CHAPTER II 

THE KRISHNA AND GODAVARI BASINS 

The basin boundaries 

2-1 The Krishna and Godavari basins (see Plate Q extend over, an area larger 
than France. They cover about 221,000 square miles, more than one-sixth of the 
entire area of India. Taken together, the two basins have a maximum width., from 
north to south, of 532 miles between latitudes 23°41' Nand 13° 7' Nand a maximum 
length, from east to west, of 636 miles between longitudes 73° 22' E and 83! 7' E.' 

. . ( . , 
• . • • r 

2-2 The Krishna and Godavari, rivers and their numerous tributaries:· drain 
the eastern slopes of the Western Ghats for a length of about 520 miles, from near 
Mangalore in the south to 32 miles north of Nasik. From the north, the Godavari 
receives the entire drainage of the southern sl9pes of the Satmala Hills, the -Ajanta 
Range and the Mahadeo Hills. From the west, the western slopes of the 1 s9uthem 
half of the Maikala Range of the Eastern Ghats dram into the Godavari, and south 
of the Krishna lie the Baba Budan Hills, the Erramalai and the Nallamalai ranges. 
The two rivers and their tributaries, 9urip.g ~heir course eastwards into the Bay of, 
Bengal, receive the surface flow from a large part of the Deccan pl~teau. · · ., 

Political sub-divisions 

" '· ~ 
I ~' 

. . I 
2-3 Lying in the north of the Deccan plateau, the iwo basins include '(see 

Plate II) most of Andhra Pradesh, Mahrashtra and Mysore and parts of Madhya 
Pradesh and Orissa. The State-wise distribution of the drainage basins of the two 
rivers is as follows : · · · · . ; · ! · ··· ' 

l 
Krishna Godavari ·,Total 

I ' 
i 
1,, 

. . . • . . square mz,es. . •.•. 
I . 

Andhra Pradesh • • • . 29,441 28,26~ 57,704 
I 

Madhya Pradesh • • • • • • • • 25,19? ' 25,195 
l 

Maharashtra • • • • • • 26,805 58,764 85,569 

Mysore • • • • • 43,734 1,701 45,435 
i 

Orissa •• 6,854 6,854 

Total • 99~980 120,777 220,757 

9 
~3 I. & P, 



TABLE J:. 

D1STRIBUTION OF VARIOUS DisTRICTS IN THE KRISHNA AND GODAVARl.BASIN'3 . .... ' . 
[Figures in column 3 are from ''India 1961'•, ~hose in other colu~~~are based b~ planimeter measurements] 

Serial 
.number 

State 
District· 

Krishna Basin 
A red 

Godavari Basin Krishna and Godavari Outside Krishna 
Basins Godavari B~ins 

1 2 

.. 
• 

ANDHRA PRADESH 

(squate -·----. ------.-...-----------------------
miles) Percentage Area Percentage· Area Percentage Area . Percentage Area 

. ,(square (square {square (square 
miles) miles) _ miles) miles) 

3 4 5 6 1 8 ' 9 10 11 

·1 Adilabad · · · 6,236 •• •• 100.0' 6,236 100.0 - . 6,236 . . • • 

2 Anant'apur· 

3 Chittoor • 

-4 Cuddapah 

.5 East Godavari 

·6 Guntur. 

7 Hyderabad . 

8 Karimnagar 

9 Khammam . 

10 Krishna 

11 Kurnool 

12 Mahbubnagar 

13 Medak 

. . 
7,385 

5,908 

5,924 

5,773 

5,795 

2,904 

4,504 

4,600 

3,502 

9,277 

6,833 

3,804 

23.6 ' 1,743 

. . 
• • 

36.4 

98.5 

0.3 

43.5 

42.5 

42.4 

100.0 

15.2 

• • 

•• 

2,110 

2,860 

14 

2,001 

1,488 

3,933 

6,833 

578 

10 

•• 

• • 

•• 

66.8 

• • 

1.5 

99.7 

51.8 

• • 

... 
•• 

84.8 

•• 
. . . 

•• 

3,857 

... 
44 

4,490 

2,383 

•• 

• • 

•• 

3,226 

23.6 

• • 

• • 

66.8 

36.4 

100.0 

100.0 

95.3 

42.5 

42.4 

100.0 

100.0 

1,743 

•• 

. . 
3,857 

2,110 

2,904 

4,504 

4,384 

1,488 

3,933 

6,833 

3.804 

76.4 

100.0 

.100.0 

33.2 

63.6 

•• 

•• 

4.7 

57.5 

57.6 

• • 

5,642 

5,908 

5,924 

1,916 

3,685 

. . 
• 0 

216 

2,014 

5,344 

. . 

.. 



17 Vig:.~~:tpatnam • 

18 \'1 arangal • • 

1~ \Yest Godavari ' 

< 

Total • 
MADHYA PRADESH . . 

1 Balaghat 

2 Bastar 

3 Betul .. 
' 

• 
A 

• . 
4 Chhindwara • 

5 Durg • 

6 Mandla 

7 Raipur 

8 Seoni • 

To~l 

MADRAS 

1 Chingleput 

• 

2 South Arcot • 

• .. 
• . 
• . 

• 

• 

• 

. -. 

5,326 

2,9S8 

3,573 

15,124 

3,884 

4,565 

7,576 

5,127 

8,214 

3,376 

3,065 

4,204 

•• 

47.5 

• • 

• • 

• • .. 
•• 

• • 

'~. 

•• 

•• 

' ... 

. . 
2,530 

•• 

29,441 

• • 

• • 

•• . ' . 
• • 

• • 

. .. 
•• 

• • 

Z1.:J 

52.5 

20.0 
' 

. 
. 75.8 

94.4 
• 

22.3 
~ 

75.8 

13.2 

6.2 

, 0.5 . 

74.8 

•. ,. ~ ' 
J 

J,43U 

2,796 

598 

28,263 

2,708 

14,277 

866 

3,460 

1,000 

318 

41 

2,525 

2S,195 •. --

.... 

100.0 

20.0 

75.8 

94A 

22.3 

'75.8 

'13.3 

1,430 

5,326 

598 

57,704 

•• 

80.0 . 

24.2 

5.6 
11.1 

24.2 
86.8 

93.8 

J,Tit.J' 

• • 

2,390· 

865· 

847' 

3,018. 

1,105-
. . 
6,516· 

4,809: 6.2 

0.5 ., 

2,708 

14,277 

866 

'3,460 

1,000 

318 

41 . 99•5 . ... 8,173--

74.8 2,525 25.2 851. 

2S,195 - ~..., __ ._..___..,_ -·-------- .. 

'"' •• ! 100•0 

• ·.. -.·100•0 
; 1 :_ ' -~ 
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,./\LE ; 1-{ Continued) 

- ·DISTRIBUTION OF VARIOUS AND GODAVARI BASINS • ~ 

(Figures in column 3 are from "India 1961 ", those fu other umns are based on planimeter measurements). . ' 
Serial State Area Krishna Basin ·odavari Basin Krishna and Godavari Outside Krishsla-
Number - (square Basins Godavari Basins 

__ ..__.._. 

District . miles) . Percentage Area Per~ ntage Area . _.....,... _ _,..._ __ 
(square ;., (square·· Percentage Area Percentage Area 

• ... milf4.S) miles) (square (square 
miles) miles) 

' 

1 2 3 4. ~- ~ 7 8 9 10 11 

MAHARASHTRA. 
1 Ahmednagar • 6,591 36·2 2,386 63·8 4,205 100.0 6,591 . . 
2 Akola . • 4J095 • • • •• 35•3 11,446 35·3 1,446 64•7 2,649 

3 Amravati 4,723 .. 34•3 1,620 34·3 1,620 65•7 3,103-

4 Aurangabad • • 6,314 .. 
. .(. 

93•0 '5,872] 93·0 5,872 7•0 442' 

5 Bhandara • 3,582 100•0 3,582 100·0 3,582 . . . . 
6 Bhir • 4,261 14·2 605 85·8 3,656 100·0 4,261 . . 

Buldana • ~3,751 39•6 11,485' 7 • . . •• 39·6 '1485; 60•4 2,266· . ' 
8 Chanda ' 9,972 •• • • 99•0 !9,872 99·0 9,872 1•0 100 

9 Jalgaon . . . 4,575 •• 0•5 23 0·5 23 99•5 4,552. 
• • 

10 Kolhapur • 3,205 91·4 2,929 • • 91·4 2,929 8·6 276. 

11 Nagpur • • 3,842 100•0 ~3,842 100·0 13,842 • 

12 Nanded • • l3J918 100•0 3,918 100·0 3,918 

13 Nasik. • • 6.021 . . 47•2 '2,042 47·2 2,842 52·8 ' 3,179-

12 



14 Osmanabad • • 

15 Parbhani • 

16 Pooo • • 

17 r~tnagiri 

18 Sangli (South Satara) 

19 ~a tara -• - l 

20 Sholapur. • 
- ~ 

21 Wardha ~ 

·' 

22 Yeotmal • • 

, • , j To_tal 
MYSORE 

1 Belgaum 

l ~2 Bellary 

: :3 . Bidar , • 

6 Chitradurga 

7 Dharwar 

· · ' 9 Hassan • 

• 

• 

•• 

• 

• 

• 

. . 
•• 

--
•• 

• 

• 
• 
• 

•• 

• 

• 

• 

5,532 

4,853 

6,032 

5,013 

3,297 

4,041 

5,811 

2,429 

5,246 

5,091 

3,825 

-2,072 . -

4,185 

31·8 1,759 

99.1 5,978 

0·9 45 

100·0 3,297 

100·0 :4,041 

99·2 5,765 

... 

.... 

90·8 

100·0 

-17~9 

100·0 

26,805 

4,623 

3,825 

. 371 
.; \ j ~-

4,185 

68•2 3,773 100·0 5,532 . . . . 
100 0 4,853 100·0 4,853 . . 

0·9 54 100··0 6,032 . . . . 
0·9 45 99·1 4,968; 

100·0 3,297 .. . . 
-- .. • • 100·0 4,041 .. •, 

0·8 46 100·0 5,811 
' ; 

100·0 2,429 100·0 _2,429 .. 
~'-. _I •• , I 

100 0 5,246 100·0 5,246 . . 
ll. ' 

58,,764 85,569 

• i ' . ., ; . . 90·8 4,623 9·2 468: 

100·,0 .3,825 . . ; . . . . .. -$. -

82·1 1,701 100·0 'f,~72 r • 
- i. f l' .•• '' .. 100 0 6,590 

... .,. ....... ~-----------~- .. .--- .._..,------~----·-k··--·----··· ··-------....... ---------------~-----

; ~ 390 

• • 100·0 \ 4,185 

5,303 86· s :' __ 4,587. • • o.. \. . ~6_'_ s \ ·-·. c 4,587 ., "'." ., ~3 ·,S '' <.. 716-

, .. .. 6,348_--:iOO:O ~ 6,34(' 7~. ' '; ' ' -·. H 100;0 .. .. 6,348 ' .. . . ' .. 

\ .· 2,638 -.... -~~•;' ·• .. ·~: 509 , ' ·-.~- • -! L- '.'.' · .. ' 1~:3 . (' ' 509 ~.;: . 8o:7·' ·, ~- 2,129 
·--~-- ·- ---- ·- 0 ... -•"'--'''A''"' .. __. •. ,"' .... ,,,, .. , ___ ..... ---- -·---- . ...,. ..... ,, .. -~~- ·-·· ~ 0' • 0 ,_., -~-"·-··:--· o•··-----··--·'"'_' ___ ~,_,,_.. __ .,.__._..:.._.,,"",-" ......... ',.-......:--.,..._._--..,.--,~---y-0'~· .... ~ ... --....-.__ ... ,_ __ ~----,-·---- ... ~---

10.-Kanara ,:~.:;,•; .. _3196?·~ ~.:6:_2. . i46 .. ~· ·:j.- -~'-·<->~: .·:;~_·& .i 24~ !" 93•8 3,719" 

· 11 Raichur <::·r : .. :\~.~ -~-~,5?~,,::, ~~~o · · t_~!5?.~ :;L"". ,; ~;>:~·Tz:·J ccJBO:.O·n: r•5?8L··" •• •• 

--.:-- '-~-3 ' -- .. ~ 
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TABL~ I-( Concluded). 

DISTRIDtiTION OF V ARlO US DISTRIC~ IN THE KRISHNA AND ~.OD.t\ V ARI BASINS 

(Figures in column 8 are from "India 1961", those in otn r columns are based on planimeter measurements). 

Serial State Area Krishna Basin odavari Basin Krishna and Godavari Outside Krishna-
number (square Basins Godavari Basins 

District miles) Percentage Area Perce1.:tage Area 
(square (square Percentage Area Percentage Area 
miles) miles) (square (square 

miles) miles) 

1 2 3 4 s 6,' 7 8 9 10 11 

1\IY~O::l.E-continued. 

12 Shimoga • • 4,066 74·4 3,025 .. 74•4 3,025 25·6 1,041 

13 Tumkur • • 4,096 37·1 1,520 . . •• 37•1 1,520 62•9 2,576 

Tct:d 43,734 1,701 45,435 

O::l~SA 

1 Kalaha.ndi • • 5,099 • • •• 11·0 561 11•0 561 89•0 4,538 

2 Koraput • • 9,864 63·8 6,293 63•8 6,293 36•2 3,57t 

Tc!~l • 6,854 6,&54 

G::=~ Tc!~l • ~1s:a •• 123,777 • • 223,757 • • 

I4 



IS 

. 2-4 Table I sho~s th~ total area of each district lying wholly or partly in the 
K!ishn'l: an~ G~dayan_ basins. The perce!lta~ and .ex~nt of the area of each dis
tnct which lies within either of the two basms ts·also mdicated. 

As the benefits from the waters of the two rivers extend to, and are claimed for, 
some districts outside the two basins, these districts have also been included in 
Table I. 

2-5 In the States mentioned above, there are a few well-defined regions. As 
these will sometimes be referred to in the repo~ it is necessary to define them here. 

Andhra Pradesh broadly comprises two regions, Telengana and Andhra. The 
regional classification of the districts of Andhra Pradesh, shown in Table I, is as 
follows : 

Telengana Andhra 
1. Adilabad 6. Medak 1. Anantapur 6. Krishna 
2 Hyderabad 7. Nalgonda 2. Chittoor 7. Kurnool 
3. Karimnagar 8. N"IZamabad 3. Cuddapah 
4. Khammam 9. Warangal 4. East Godavari 
s. .Mahbubnagar S. Guntur 

The districts of Anantapur, Chittoor, Cuddapah-~·Kt~ool, together with the 
Bellary district in Mysore, are sometimes also called Rayalaseema·or·"Ceded Districts. 
and the districts ofVisakhapatnam, East Godavari, West Godavari and· Krishna as 
the Circars. · 

' "'""··, -
The region-wise classification of the Mabarashtra districts, shown in Table- I, 

is as follows : 

Similarly, some of the districts of Mysore are known as Bombay-Karnatak re .. 
gion and Hyderabad-Kamatak region respectively as. follows : 

Bombay-Xarnatak 

1. Belgaum 
2. Bijapur 
3. Dharwar 
4 Kanara 

Hyd~d-Kamatak 

1. Bidar 
2. Gulbarga 
3. Raichur 



Political changes , smce ~~ep_endenc~- ----
~ I j •· •' •' 

2-6 The political distribution of the drainage basins, as described above came 
into effect only from 1st November.1956, when-the former State of Hyderabad was 
split* into three parts and merged with the then existing Andhra State, Bombay 
and Mysore. From that date, Andhra State. came to be called Andhra Pradesh. 
At the same.time,"Buldana, Akola,~A.mravati, Yeotmal, Wardha, Nagpur, Bhandara 
and Chanda district_s~ formerlyjn Madhya Pradesh, were transferred to Bombay and 
the districts ofBijapur, Dharwar, Kanara and Belgaum (except Chand gad Taluk) were 
transferred from Bombay to Mysore.~- l The State of Bombay, as constituted on 1st 
November, 1956; was split on' 1st May,:1960, into Maharashtra and Gujarat and all the 
districts in the Krishna and Godavari basins shown in Table I came to lie in Maha-

-rashtra. 
· .... ~ .~ .' t : :. /.. • I 

r : . . ~ ) . ~- . . . . . .. - .. -
2-7 Andhra State, as existing on 1st November, 1956, had come into being 

only three years earlier,. in October 1953, whfrl the districts of Anantapur, Chittoor, 
Cuddapah, Ea~t.Godavari, Guntur,_~sh~; Kumool, Nellore, Visakhapatna~ .an~ 
West Godavan were separated frQJ:ri the then Madras State and formed Into 
Andhra . State. ~At the. same tim~,,-B~llary District of Madras was transferred to 
Mysore~ex~ep~-c:,"!'1~~ 4~~o?t~yad~rg talukas which were transferred to Andhra 
State. _ :/ _ . __ __ , . 

--~-~--. ..ir( Apart fro~ ~e re~or~anisation ~f:States, a~ described above, 'soon after 
Independence, in 1947-48, a large number of former pnncely States had come to be 
merged in different districts and provinces of what was formerly British India. The 

j . j 
! .. ..\ . ' ' 

*The districts of Hyderabad, Medak, Nizamabad, Karimnag'lr, Warangal, .Khammam, Nalgonda and 
Mahbubnagar were added to the then existing Andhra State and the districts of Aurangabad, Parbhani, 
Bhir and Osmanabad'to the then existing Bombay State. In addition, the following districts were split 
between various States as follows :- · · 

Raichur-Alf:!!flPUT and Gadwal Taluks to Andhra Pradesh and the rest to Mysore. 

Gulbarga~Kodangal Taluk and Tandur Taluk to Andhra Pradesh and the rest to Mysore.-

Bidar-Zahirabad Taluk (except Nirna C[rcle), Narayankhed Taluk and Nyalkal Circle of 
-, - Bidar I Taluk to · Andhra - Pradesh ; Nilanga and Udgir Taluks to Bombay and 

the rest. to·Mysofe.- · 

Nanded-Bichkonda and iukkal Circles of Deglur Taluk and Mudhol, -Bhiansa and Kuber 
Circles of Mudhol Taluk to Andhra Pradesh and the rest to Bombay. 

' -

Adilabad-Kinwat Taluli, R~ju~a Taluk and lslapur Circle of Boath Taluk to Bombay an4 
the rest to Andhra Pradesh. -
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particulars of these States in the Krishna and Godavari basins are : 

Serial 
Number Name of State 

Kolhapur and Deccan States 

I. Kolhapur 

2. Akalkot • • • 
3. Bhor • 
4. Phaltan • 
5. Aundh • 
6. Jath • 
7. Kurundwad (senior) 
8. Kurundwad (junior) • 
9. Miraj (senior) • • 

10. Miraj (junior) 
11. Sangli • 
12. Ja'll'{h'lnir 

13. :Mudhol • 
14. Ram:iurg 
15. Savanur • 
16. Wadi • 

Mysore Agency 

17. San:lur 

18. Banganpalle 

Chattisgarh States Agency 

19. Kalahandi 
20. Bastar 

Area 
(square 
miles) 

3,217 

498 
910 
397 
501 
981 
183 
116 
342 
196 

1,136 
524 

368 
169 
73 
12 

167 

275 

3,745* 
13,062* 

*Partly in Krishna Godavari basin, partly outside. 

Name of district with 
which merged Name of State 

Kolhapur 

Sholapur 
Sa tara 

" Sangli 
' , 
, 
, 
, 

" 
" 

Bijapur 

, 
Belgaum. 
D!larwar 
Gulbarga. 

Bellary • 

Kurnool. 

Kalahandi 
Bastar .: • 

• 

• 

• 

• 

~ .. ('~ 
.. ' ~ 

' 

Bombay, now. in 
Maharashtra 

" 
tJ 

, 

" 

'" '' 

". 
'' ; ,, - } 

,, '' ,, ) 

Formerly in Bombay 
now in Mysore; 

" . " 
" 

•. Mysore 

• Formerly in Madras, 
now in Mysore. · · 

• Formerly in . Madras, 
. now. in Andhra Pra
desh. 

• Orissa 
Madhya Pradesh.· · 

It will thus be seen that above 20,000 square miles of the Krishna and Godavari 
basins, were until about 1948 under the control of several princes whose technical and 
financial capacity for development was extremely limited. 

2-9 Apart from the above, in the former Hyderabad State as also in several 
districts of former British India, there were large jagirs in which, except for the ad
ministration of law and order

7 
the jagirdar or zamindar was in overall charge of the 

2~ l. $c f, 
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area and was nominally responsible for all development work including the provision, 
of irrigation facilities. The largest of these jag irs was the Jeypore estate in Koraput 
District of Orissa, more than a thousand square miles in area. There were numerous 
other jagirs, large and small, all of which have been abolished during the last few 
years. . .... 

Thus, so far as irrigation and hydro-electric developments were concerned, large 
parts of the Krishna and Godavari basins were, until recently, under the management 
and control of princes; jagirdars and zamindars. In all· these parts, there was little 
irrigation, no hydrological observations and no one in nominal authority ever knew 
the available potential of the water resources available to them. · · 

2-10 Briefly stated, the portion of the Krishna and Godavari basins now in 
Andhra Pradesh was, prior to Independence, under the control variously of the 

. former Madras Presidency; the ·erstwhile Hyderabad State; a former princely state 
and a number ofjagirdars. That in Madhya Pradesh was under the former Central 
Provinces and erstwhile Bastar State. The areas now in · Maharashtra were, 
prior to Independence, distributed between the former Bombay Presidency, the former 
Central Provinces erstwhile Hyderabad State and a number of now defunct princely 
States. The portion of the Krishna and the Godavari basins now in Mysore was, 15 
years ago, distributed between the former Madras Presidency, the erstwhile 
State, the former Bombay Presidency, the former Mysore State and some defunct 
Hyderabad princely States. The areas in Orissa were largely in the erstwhile Kala
handi State and in the now defunct Jeypore estate. . 

Topography 

2-11 Except for' the hills forming the water shed around the two basins (see 
Plate 1), the entire drainage basin of the two rivers comprises rolling and undula
ting country-a series of ridges and valleys interspersed with low hill ranges. Large 
.flat areas of the type _one _sees in the Indo-Gangetic plains are scarce except in the 
two deltas. · 

2-12 The western edge of the two basins is an almost unbroken line, formed 
by the Sahyadri range of the Western Ghats, fron1 2,000 to 7,000 feet high. It is the 
seat of the heaviest rainfall and the dampest atmosphere in the two basins. One has, 
however, only to proceed eastward and, in the course of only 30 to 40 miles from 
their crest, one passes from the ever-green forests and torre~tial rainfall of the 
Sahyadari range to the sparsely cultivated and undulating plains_ and dry atmosphere 
of the Deccan. 

2-13 The interior of the basin is a plateau, the greater part of which is at 
·an elevation of 1,000 to 2,000 feet. Its general slope is eastward. The Goda
vari, the Bhiina, the Krishna, the Tungabhadra and many of their tributaries rise 
on the east of the Sahyadri range and flow eastwards. Great undulating plains, 
divided from each other by flat-topped ranges of hills, is the chief characteristic 
of this plateau. The hill-sides are marked by conspicuous wide terraces except 
in the southern part of the plateau where the hills are frequently crowned with 
great tors or rounded hummocks of bare rock, the result of ages of atmos
pheric action. 
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2-14 The Eastern Ghats which form the eastern boundary of the peninsula 
are by no means so well-de~ed or continuous as the Sahyadri range on the west. 
To th~ north of the Godavan, these Ghats rise from the plains of East Godavari 
and Vtsakhapatnam to the level of the table land of Jeypore and are fairly well· 
defined: To the south of th~ Krishna, the Ghats comprise parallel ranges, the 
successtve outcrops of an ancient series of stratified rocks. 

2-15 _The northern boundary of the Godavari basin comprises a seri~s of table 
lands varymg from 2,000 to 4,000 feet in elevation, which have withstood the effect 
of ag~s. of denudation better t~an the country to their north and south. To their 
south, lie great stretches of platns at an elevation of.about 1,000 feet, interspersed 
a~d surrounded by hill ranges, some bare and rocky, but more ·generally covered 
With forests or with scrub jungle. · : · · · . · . 

2-16 The deltas of the· Krishna and the Godavari, formed by deposits·. at 
the mouths of the two rivers over the ages past, consist of a wide belt of river borne 
alluvium. .The process of silt deposit at· the mouth of the two rivers is still'· con
tinuing and the deltas are gradually extending into the sea. , ~ , · · ·· j; 

. ; 

Geology . , . ·~. 
2-17 Like the rest of the Peninsula, the Krishna and Godavari basins ·represent 

a continental fragment of the earth's surface which, since the dawn of. geological 
history, has never been submerged beneath the sea, except temporarily and locally. 
No considerable marine sediment of a later age than Cambrian was ever·deposited 
in the interior of this land mass. · · ' · . . . ' ) 

2-18 The. geological structure of these basins (see Plate 110, like the rest' 
of the Deccan Plateau, forms a single crust block, the rigidity of which is not. wea-1 
kened by any overloading of large and deep belt of deposits. The two basins con ... 
sist largely of Archaean formations, parts of which are covered over by , Deccan 
trap lavas, Cuddapah and Vindhyan basins and faulted blocks of the Gondwanas, 
e.g., the Godavari valley is all bounded by faults· which have. helped to preserve: 
the Gondwana strata. The Gondwana sediments in ·long narrow basins and the 
large mass of plateau basalts are the only examples of post-Purana loadings. · · . · : · -

2-19 The sub-structure of the two basins is composed in gi.-eat part. of geriei-atiy 
horizontally reposing rock beds that stand ·on a firm and . imm_ovabl~ f9undatioq 
and have remained so for ages. Lateral thrusts and .mountatn buddmg. f<?rces 
have had but little effect in folding or displacing its originally J?.orizontal st~.ata. · 

2-20 T~e physiograp~y of the two basins is _also s~lar to the rest of the 
Plateau. While the mountams are more outstanding portions of the old plateau 
that have escaped the. weathering of ages,· the rivers have flat shallow valleys with 
relatively low gradients, the channels having approached the base level· of erosion~ 
The river systems are all of great antiquity and consequently, by the ceaseless degra
dation of ages, their channels have· approached the last. stage of river development, 
viz. the base-levelling. of a continent. The valleys are characteristic of the regions 
where vertical erosion has almost ceased and the lateral erosion of the banks by 
winds rain and streams is of greater moment. . The rivers· have some characteristic 
falls ~hich bear evidence to some minor disturbances in a late geological age. -· 



CHAPTER Ill 

THE KRISHNA RIVER SYSTEM 

The Krishna 

. 3~1 The. -River Krishna (see Plate I) rises in the Western Ghats, at an altitude 
of 4,385 feet, JUSt north of Mahabaleshwar, about 40 miles from the Arabian Sea, 
and flows across the whole width ·or the peninsula, from west to east, for a length 
of about 870 miles, through Maharashtra, Mysore and Andhra Pradesh. , 

.... 3~.2 About 85· miles .from its source, the Krishna receives the waters of the 
river Koyna, from the· western 'side of the ·Mahabaleshwar hills. Lower down, the 
Y erla falls into the Krishna-from the left and then the Varna, the Panchganga and 
the Dudhganga from the right; the last three draining about 90 miles length of the 
Western Ghats. · . · ~ · 

• ' • ' ' Ill < ') • 

. 3-3 Just near. its confluence with the Dudhganga and about 190 miles from 
its sour~e, the Krishna enters Mysore. . At this point the river has come down to 
an altitude of about1,750 feet:and has emerged from the heavy rainfall zone along 
and near the Western Ghats. After entering Mysore, there is no major contribu
tion to· river flow for· about 125 miles until the Krishna receives, from its right, 
the waters of the river ·Ghataprabha and, 22 miles lower down, the waters of the 
river Malaprabha; ·both of which rise in the Western Ghats. 

3-4 A short distance below the junction of the Malaprabha,. the Krishna 
drops from the table-land of the Deccan proper, about 400Jeet down, to the alluvial 
lands of Raichur. Before the river enters Andhra Pradesh, at an altitude of about 
1,125 feet and about 490 miles from its source, it receives from its left the waters 
of the river Bhinia which brings down the drainage of Ahmednagar, Poona, 
Sholapur and Gulbarga. The Tungabhadra river falls into the Krishna about 80 
miles further down, near Kurnool. Both the Bhima and the Tungabhadra drain 
large _areas of_ the We~tern Ghats and each is a majo~ ri~er in its own right . 

. · l·S From a short. distance below its confluence with the Tungabhadra, the 
Krishna runs·in ·a deep gorge through a series ofhills,ft>r nearly ·180 miles, before 
emerging into the coastal belt at Pulichintala, at an ·elevation of about 120 feet 
above sea level. . Beyqnd this _point, the river flows for about 50 miles before it 
spreads out into the delta. · · 

Two· tributaries, the Dindi and the Musi join the Krishna, from its left, bet
ween Kurnool and Pulichintala and two more tributaries, the Palleru and the 
Munerii, also from the left, fall into the Krishna between Ptilichintala and the 
head of the delta near Vijayawada. 

20 
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j-6. T~e J4'ishn~ ha~ a dr~inage area· of about 100,000 square miles. To
gether With its tnbutanes, it drains about 440 miles length of the Western Ghats 
the chief source of the Krishna waters. ' 

The Ghataprabha 

3-7 The river Ghataprabha rises in the Western Ghats at an altitude of 2,900 
feet ~nd flows eastwards for a length of 176 miles before joining the :Krishna at 
Kudh-sangam, about 22 miles north-east of Kaladgi, at an elevation of l,640 feet. 

· 3-8 The river flows for about 37 miles in Ratnagiri and Kolhapur Districts 
of Maharashtra, before entering Belgaum District of Mysore. ·Two ·of its tri
butaries the Hiranyakeshi and the Markandeya, also rise in the Western Ghats 
and flow through Maharashtra and Mysore. 

3-9 The total catchment area of the river and its tributaries is 3,409 square 
miles in Maharashtra and Mysore, but their principal source of supply is~ about 
40 miles length of the Western Ghats and about 40 miles width on the. east of ~ese 
hills; within this area the annual rainfall dropsfrom about 120 inches.to _about 40 
inches. . . . .... 

The Malaprabha 

3-10 The river Malaprabha rises in the Western Ghats, at an altitude of 
2,600 feet, about 10 miles west of Jamboti in Belgaum District of 'Mys·ore: The 
river flows first in an easterly and then in a north-easterly direction al\d joins the 
Krishna at an elevation of about 1,600 feet, about 190 miles fro~ its source. 

. . 
3-11 Its principal tributaries are the Bennihalla, the Hirehalla and the Tas 

Nadi, all of which drain an area of relatively low rainfall. 
'. 

3-12 The total catchment area of the Malaprabha and its, tributaries is 4,459 
square miles, wholly in Mysore. Its principal source of supply is, however, · o~y 
about 20 miles length of the Western Ghats and a small area east of it, drained by 
the Malaprabha itself. 

The Bhima 
3-13 The river Bhima rises in the Western Ghats, at ·an· altitude. of about 

3,100 feet and flows south-eastwards through Maharashtra and Mysore. It has a 
total length of 535 miles and falls into the Krishna about 16 miles north of Raichur 
at an altitude of about 1,125 feet. 

' . 

3-14 About 85 miles from its source, the Bhima receives, from its right, the 
combined waters of the Mula and the Mutha from Poona and, about 18 miles-lower, 
the Ghod joins the Bhima from the left. At this po~t th~ Bhima flows at an eleva
tion of about 1 685 feet and is well out of the heavy rainfall zone along· and near 
the Western Ghats. Lower down, it is joined on its right bank by the Nira, which 
also rises in the Western Ghats and then by the Man. ·For a length of 46 miles, the 
Bhima .runs along the bounda;y between Maharashtra ·and Mysore. In this reach 
it receives the waters of the Sina, which· rises near Ahrp.ednag~r. · 



· -· 3-15 For the iast 186 miles of its course," the Bhima flows in Mysore~ No 
major tributa~ falls into the .Bhima in this reach. · · . 

3-16 The Bhima has a drainage area of 27,264 sqtiare miles but its princi
pal source of supply is about 100 miles length of Western Ghats. 

' • f • 

The Tungabhadra ·.; · ; 
; ' 

3-17 The Tungabhadra, · an important tributary of the Krishna, is formed 
north of Shimoga at an ·elevation of about 2,000 feet by the union of the twin rivers 
Tunga and Bhadra, which rise together in the Western Ghats at Gangamula at an 
elevation of about 3,930 ·feet. The united river Tungabhadra flows for about 330 
miles in a general north-easterly direction, through Mysore and Andhra Pradesh:. 
and joins the Krishna, beyond Kurnool, at an elevation of about 865 feet. 

' . i 

,· •. I. ' ; • ' • • l • • 

3-18 . Among the tributaries of the Tungabhadra may be mentioned the Varada 
river which drains. a large area of the Western Ghats and falls into the Tungabhadra, 
at an elevation of about 1,670 feet, about 100 miles below the junctions of the Tunga 
and the Bhadra. Another important tributary is the Hagari, called Vedavati in 
its lower reach, which joins the Tungabhadra about 105 miles above its junction with 
the Krishna. · · · 

) . ·, 

3-19 The Turigabhadra has a drainage area of 27,574 square miles and, like 
the Bhima, dr~ins about 128 miles length of the Western Ghats.· 

'l 

.The Musi . '. 
. ... · 

. 3-20 The river Mrisi rises at an altitude of about 2,168 feet in Medak district, 
·of Andhra· Pradesh ... It flows through Hyderabad city and runs mostly west to east 
until it is joined by the Aleru. It then flows due south to drop into the Krishna, 
near Wazirabad, at an elevation of about 200 feet. In all, the river has a course of 
about 166 miles and has three important tributaries, the Musa, the Aleru and the 
Paler. 

· 3-21 The river Musi and its tributaries drain a catchment area of 4,329 square 
miles, lying wholly in Andhra Pradesh. They traverse · a low rainfall area having 
an. annual rainfall of 25 to l2 inches. -
Sub-Basins-

·3-22 For the purpose of this report, the Krishna drainage basin has been 
divided (see Plate II} into 12 sub-basins as follows:-

K. 1. Upper Krishna:-The river Krishna from source to the confluence with 
it of th~ Dudhganga; the sub-basin includes the catchment area of the 
river Krishna and of all its tributaries which fall into the Krishna in 
this reach up to_. and including the : Dudhganga. 
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K. 2 },fiddle Krishna:-The river Krishna, from its confluence with the 
Dudhganga to its confluence ·with the Bhima; the sub-basin includes the 
direct catchment of the Krishna· in this reach as well as of all its 
tributaries outfalling in this reach, except that of the Ghataprabha and 
of the Malaprabha (K. 3 and K. 4 below). 

K. 3 Glzataprablza:-The entire catchment of the Ghataprabha from source 
to its confluence with the Krishna, including the catchment areas of 
the Hiranyakeshi, the Markandeya and other tributaries of the Ghata
prabha. 

K. 4 },falaprablza:-The river Malaprabha, from source. to its confluence 
with the Krishna; the sub-basin includes the entire catchment of the 
Malaprabha and of all its tributaries. 

K. 5 Upper Blzima:-The river Bhima, from source to the confluence. with 
it of the Sina; the sub-basin includes the catchment area of the Bhima 
in this reach as well as of all its tributaries which fall into it in this reach 
including the Sina. 

. . 

K. 6 Lower Blzima :-The lower part of the river Bhima from its confluence 
with the Sina to the point where the Bhima falls into the Krishna;- ,the 
sub-basin includes the direct_ catchment of the lower part of the Bhima 
as well as of all its tributaries which fall into it in this reach. · 

K. 7 Lower Kris/zna:-The lower part of the river Krishna from its confluence 
with the Bhima to the sea; the sub-basin includes the- direct catchment 
of the Krishna in this reach and of all its tributaries which fall into it 
in this reach, except the area covered by sub-basins K. 8 to K. 12, des
cribed below. 

K. 8 Tungablzadra:-This sub-basin includes the entire catchment of the 
Tungabhadra and of all its tributaries, except that of the Vedavati 
(K. 9 below). 

K. 9 Vedavati:-The river Vedavati, from source to its out-fall into the 
Tungabhadra; the· sub-basin includes the catchment area of the Veda
vati (also called Hagari in its upper reach) and of all its tributaries. 

K. 10 Afusi:-This sub-basin includes the entire catchment of the Musi 
and of all its tributaries. 

K. 11 Pal/eru:-This sub-basin includes the entire catchment of the Palleru 
and of all its tributaries. 

.. 
K. 12 Afzmeru:-This sub-basin includes the entire catchment of the Muneru 

as well as of all its tributaries. 

3-23 The area of each sub-basin and the percentage it represents of the total 
catchment area of the Krishna are shown in Table II. 
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TABLE II 

SUB-BASINS OF THE KRISHNA RIVER SYSTEM 

Sub-,'Jasin 
number 

K..1 
K.2 
K. 3, 
K. 4 
K.. s . 
K..6 

I . 

K.7:. 
K. 8 
K . .9 

c! 

Name. of the. sub-basin ! 
' ' • •. ' '. ., ; J 

Upper Krishna • . .. • • 
, Middle Krishna. - , , ' . . ' ...... • ... 
· · Ghataprabha • · • 

_Malaprabha .• '• . ' 
.l , ~pper Bhima , . , ._, r .. • •. , 

Lower Bhlma · ·.· •. · . ~ · · . ' 
·Lower Krishna', ·: · · • ' ... 
· Tungabhadra · .. • • 
Vedavati • 

. .. ; ·~· " K.10 i Musi' ": ·-":. I \. •' I • •• . { ~ . 
K: 11 

1 
' .: - ~ .... • 
'. 

K. 12· ! ~ • 
; , .. 

·.'TOTAL 
'' 

'' .. 

Area 
(Square 
miles) 

6,939 
6,779: 

. 3,409_ ... · 
4,459; 

.17,786 
.i' 9,478. 

13,948 
" 18,466 

9,108 . 
'4;329 

·. 1,260 
. . 4,019. 

99,980 

Percent
age of~ 
Krishna 
basin 

6·94 
6·78 

' 3·41 
4·46 

17·79 
-. \ 

9·.48 .. 
13·95 
18·47 
9·11 

-4·33 
1·26 
4·02 



CHAPTER- IV 

THE GODAVARI RIVER SYSTEM 

The Godal·ari 
r • 

4-1 The river Godavari (see Plate I) flows across the Deccan plateau:. from 
the Western to the Eastern Ghats. It rises in the Nasik ·District of Maharashtra, 
abot~t 50 miles from the shore of the Arabian Sea, at an elevation of ,3,500 feet. After 
flowtng for about 910 miles in a general south-easterly direction; through Maharash
tra and Andhra Pradesh, Godavari falls into the Bay of Bengal, about 60. miles 
below Rajamundry. . · ! . · • , : • · , : 

4-2 About 40 miles from its source~ the Godavari receives~ from its· right '·bank, 
the waters of the Darna ; a short distance lower down the Kadwajoins the Godavari 
from its left. The river has already got out of the high rainfall zone near the Western 
Ghats and there is no further significant contribution to river flow until, about 135 
miles from its source, it receives the combined waters of the Pravara and' the Mula · 
which rise in the hills of Akola. About.210 miles lower,· while still in Maharashtra, 
the Godavari receives the combined waters of the Purna and Dudna .rivers fr.om the 
north and 86 miles lower, just at the border between Maharashtra and· Andhra Pra
desh, the waters of the Manjra river from the south~ At this. point,; the Godavari 
runs at an elevation of about 1,080 feet and has again entered a rainfall zone of about 
40 inches and more. · ' · · : 

4-3 The river Pranhita, conveying the united waters of the Penganga~ the 
\Vardha and the Wainganga, which drain Nagpur and the souther11 slopes of the Sat.;. 
pura Range, falls into the Godavari about 190 miles below the Manjra confluence 
and about 285 miles above its outfall in the Bay of Bengal.· Thirty miles lower, the 
Godavari receives the waters of the Indravati river from the erstwhile Bastar State. 
Both the Pranhita and the Indravati are major rivers in their own right. The last 
major tributary of the Godavari is the Sabari from Orissa which falls into th~ Godavari 
62 miles above Rajamundry. · · 

. 4-4 The Godavari has a drainage area of about 121,000 square miles. Its prin• 
cipal sources of supply, are, in its upper reach, the relatively small catchment in the 
Western Ghats and, at its lower end, the Mahadeo Hills, the Maikal Range and the 
hills in the south of Orissa. , ' . 

lhe Pravara 

4-5 The river Pravara rises in the Western Ghats at an altitude or· about 3,500 
feet and flows in an easterly direction for about 130 miles before falling. into the 
Godavari, about 6 miles north of N ewasa, at an altitude of about 1,500 feet. · 
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4-6 About 110 miles from its source, the Pravara receives from its right the 
waters of the Mula river, which also rises in the Western Ghats south of the 
Pravara. ~ 

4-7 The Pravara has a drainage area of 2,524 square miles, lying entirely in 
Maharashtra, but its principal source of supply is only about 20 miles length of the 
Western Ghats. 

The Puma 
4-8 The Purna river rises in the Ajanta Range of hills at an altitude of 2,750 

feet and flows in·a south-easterly direction before joining the Godavari at an eleva
tion of about 1,150 feet, 40 miles upstream of Nanded. 

. 4-9 The total length of the Purna is 232 miles. It has a number of tributaries, 
the longest being the Dudna, 142 miles. 

4-10 The total catchment area of the Puma and its tributaries is 6,015 square 
miles, lying entirely in Maharashtra, in a relatively low rainfall zone, 28 inches to 
35 inches (annual). 

The Manjra 
4-11 The river Manjra rises in the Balaghat Range of hills in the Bhir District 

~f Maharashtra at an altitude of about 2, 700 feet. 
4-12 The river flows in a general east and south-easterly direction for 320 miles 

through the Osmanabad District of Maharashtra, the Bidar District of Mysore and 
the Medak District of Andhra Pradesh until it changes its direction northward 
near Sangaredippet. After flowing for 47 miles further, it enters the Nizamabad 
Dis~rict of Andhra Pradesh and, from 64 miles lower down, it forms the boundary 
between Maharashtra and Andhra Pradesh. The total length of the river from source 
to its confluence with the Godavari, at an altitude of 1,060 feet, is about 450 miles. 

4-13 · The principal tributaries of the Manjra are the Tima, the Karanja and 
the Haldi which join from its right and the Lendi and the Manar from its left. 

4-14 The Manjra and its tributaries have a total catchment area of 11,900 
squa~e miles (nearly one-tenth of the Godavari catchment) lying in Maharashtra, 
Mysore and Andhra Pradesh. It lies in a rainfall zone of about 25 inches (annual) 
in the upper reaches of the river gradually increasing to about 40 inches (annual) to
wards the lower end of· its catchment. 

The Pranhita • 
4-15 The Pranhita, with its three principal branches, the Penganga, ,the 

Wardha and the Wainganga, is by far the most important tributary of the Godavari. 
4-16 The river Penganga rises at an altitude of 2,250 feet in the Buldana Range 

in Maharashtra and, after flowing for a length of 420 miles in a general south-easterly 
and easterly direction, joins the river Wardha at an elevation of 570 feet. Except in 
its uppermost reach of about 100 miles, which is mostly barren a~q 4illy, t4e riv~r 
passes through dense forests of Y~<;>tlll~l ~ll4 N~nded DistrictsT · · 
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The river Kiadoh joins the Penganga from the right at miles 189 and the ~s, 
the Arna, the Aran and the \Vaghari join from the left. 

The catchment area of the Penganga river with all its tributaries is 9,227 sqliare 
miles and it lies mostly in Maharashtra. . 

4-17 The river \Vardha rises at an altitude of 2,550 feet in the Betul District of 
~fadhya Pradesh and enters ~Iaharashtra about 20 miles from its source. After 
flowin~ further for a distance of300 miles, in a general south-easterly direction~ it joins 
the \Vamganga at an elevation of 480 feet. For the last 26 miles of its course, it forms 
the boundary between ~Iaharashtra and Andhra Pradesh. · , 

The major tributaries of the Wardha are the Wunna from its left and the 
Bembla and the Penganga from the right. . 

The catchment area of the Wardha is 9,300 square miles lying mostly in 
Maharashtra. Throughout its course the river flows through dense forests. · 

4-18 The river Wainganga rises at an altitude of 2,100 feet i n the Seoni 
District of Madhya Pradesh and after flowing north for a short length it takes a 
tum towards east and then south forming a great loop. After flowing for a total 
length of 170 miles in Madhya Pradesh, it forms the boundary between Madhya 
Pradesh and Maharashtra for about 20 miles. It then continues to flow due south 
for another 188 miles to join the Wardha. 

4-19 The combined waters of the Wainganga and the Wardha, now called 
Pranhita, flo\v for 70 miles along the border between Maharashtra and ·Andhra 
Pradesh before falling into the G Javari at an elevation of 350 feet. 

The major tributaries of the \Vainganga are the Pench and the Kanhan from 
its right and Bagh and the Andhari from the left. · 

The catchment area of the Wainganga is 23,588 square miles lying partly in 
Madhya Pradesh and partly in M:aharashtra. The river passes through the thick 
forests of Central India. 

4-20 The catchment area of the Pranhita and of all its branches is 42,115 
square miles, a little more than one third of the e.ntire Go?avari . river system. 
It lies mainly in Madhya Pradesh and Maharashtra m a medium rainfall zone of 
35 inches to 63 inches (annual). 

The lndra,·ati 
4·21 The river Indravati rises at an altitude of 3,000 feet in the Kalahandi 

District of Orissa on the western slopes of the Eastern Ghats. It flows westward 
through Koraput and Bas tar Districts; turns south ·and, about 330 miles from its 
source, joins the Godavari, at an elevation of about 270 feet. 

4-22 The important tributaries of the Indravati are the Narangi, the Baordhig, 
the Kotri and the Bandia from its right and the Nandira (Berudi) from its left. 
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.. - · -~'"'23. The total catchment,area.of the Indravati is 16,087 . s_quare miles, lying 
~n Onssa and~ Madhya Pradesh,.in, a. relatively high rainfall-zone of about 60 

·tnches (annual,. . · . . . . · · 
, : ~ ~ 

• \ - ' e ' • \ ' ' "' I' ~ ; .I I • "' 1 ,. , 

The Sabari . ' 
. ) . I I • • • • 

. · .. · ~-:-24. The:Sabari,.also,~n<?wn.asthe Kolab, is the last important tributary 
of the Godavan. · .·The_ Saban. nses at' an altitude of 4,500 feet in the Sinkaram 

. hill range·ofthe·Eastern·.Ghats.'; After·flowing.for a short distance·in a.north, 
north-.westerly and westerly direction it turns south and.joins the Godavari, about 
260 miles from .its source, at an altitude of 83 feet, about 60 miles upstream of Raja· 
mundry. . · .. · .... · .•. , . . . · .. . 

. . 
. 4-25 The Sileru (also known as Machkund river) is ·the most· important 
tributary of Sabari river. The Sileru rises at an elevation of 4,000 feet and flows 
for a length of about. 190 miles before joining the Sabari, at an elevation: of 134 
feet, 21 ·miles above the·· Sabari confluence with the Godavari. 

j ' ' I i -- ~ t • ~ .. 

· .. 4:26·. The total catchment area of the Sabari and of its .tributaries :is 7,887 
. ~quare miles,. most· of. it in . Orissa, in a. relatively high rainfall zone ·of .abouL55 
mches to 70 Inches (annual).. .· ·. · · ~ ·: · · · 

Sub-Basins 

4-27 For. the purpose of this report, the Godavari Drainage Basin has been 
divided into '12 sub-basins as follows:- · . · · . · , . '· · · 

G.1 Upper G(jdavari.~The river :God~vari from its source to its confluence 
with the Manjra; the sub-basin excludes the catchme:J;lt area of the 
· Pravara, the Puma and the Manjra tributaries but includes that of all 
other tributaries which fall into the -Godavari in this reach. · · 

G.2 Pravara.-This sub-basin includes.the--entire catchment of the Pravara 
. from source to its confluence with~ the :Godavari including the catch· 

ment area of Mula and other tributaries of the Pra-·:.ra. 

G. 3 Purna.-The river Puma from source to its confluence with the Godavari; 
the sub-basin includes the entire catchment . of the Puma and of all its 
tributaries. 

G.4 Manjra.-This sub-basin includes the entire catchment of the Manjra 
from its source to its confluence with the· Godavari including the 
catchment areas of Manar and other tributaries of the Manjra. · 

G.5 Middle Godavari.-The river Godavari from its confluence with the 
Manjra to its confluence with the. ~ran~ita; the sub-basin inc!udes. the 
direct catchment of the Godavan In this reach as well as of Its tnbu
taries outfalling in this reach except the Maner and the Pranhita~ 

G.6 Maner.-This sub-basin includes the entire catchment of the Maner 
from its source to its confluence with the Godavari. 
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G.1 Penganga.-This sub-basin includes the entire catchment of the .,Penganga 
from its source to its confluence with the Wardha. , 

G.8 Wardha.-The river Wardha from: its source to its confluence with the 
Wainganga, excluding the catchment of the Penganga (G .. 7".3.bove). i 

G.9 Pranhita.-The river Wainganga from its source to its confluence 
with the Wardha and the Pranhita up to its confluence with the Godavari; 
the sub-basin includes all the tributaries. of the Wainganga and the 
Pranhita except the Penganga and the Wardha (G.7 and G.8 above). 

G.lO Lower Godavari.-The lower part. of the river Godavari from its con
fluence with the Pranhita to the sea; the sub-basin includes the direct 
catchment of the Godavari in this reach and of all its tributaries 
which fall into it in this reach except the area covered by the sub-basins 
of the Indravati and the Sabari (G.ll and G. 12 below) ... 

G.l 1 Indravati.-The river Indravati from its source to its confluence 
with the Godavari; the sub-basin includes the· catchment area of the 
Indravati and of all its tributaries. 

G.12 Sabari.-This sub-basin includes the entire catchment of the Sabari 
river from its source to its confluence with . the Godavari. . . 

4-28 The area of each sub-basin and the percentage it represents of the 
\ ,. . 

total catchment area of the Godavari are shown in Table III. · · · 

TABLE III 

SUB-BASINS OF THE GODAVARI RIVER SYSTEM 

Sub-basin Name of the Area Percentage of 
number sub-basin (square miles) Godavari basin 

G.1 Upper Godavari 12,935 10•71 

G.2 Pravara 2,524 2·09 
G.3 Purna 6,015 4•98 
G.4 Manjra 11,909 9•86 
G.5 Middle Godavari 6,643 5·5o 
G.6 Maner 5,060 4·19 
G.7 Penganga 9,227 7•64 
G.8 Wardha 9,300 7•70 
G.9 Pranhita 23,588 19·53 
G.IO Lower Godavari 9,602 7·95 
G.ll Indravati ·t6,087 13·32 
G.12 Sabari 7,887 6·53 

Total 120,777 100·00 
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Krishna and Godavari rivers compared 

4-29 1pe catchment area of the river Godavari is about 121,000 square miles 
against about 100,000 square miles of the Krishna. The length of the Godavari 
is 9I0 miles, that of the Krishna 870 miles. 

4-30 The configuration of the two basins is very different. The Krishna 
basin is roughly· triangular in shape with its base along the Western Ghats, the apex 
at Vijayawada an<:{ the Krishna itself forming the median. All the major tributaries, 
draining the base of the tringle, fall into the river in its upper two-third length. 
The Godavari basin is also roughly triangular in shape but the main river itself runs 
practically along the. base of the triangle. Almost· two third of the catchment of 
the Godavari drains into the river in the lowest one third of its length. 

4-31 While the principal source of water of the Krishna and its tributaries 
·is the heavy rainfall, along and near the Western Ghats for a length of 440 miles, 
the Godavari drains only a short length, about 80 miles, of these Ghats. The 
Godavari has, however, a large catchment of medium to high rainfall in the north
east of its basin; a large part of this comprises dense forests. 

4~32 The valley of the Godavari in its upper reach is considerably lower 
than the valley of the Krishna. In their lower reaches, however, the two rivers 
run at about the same elevation. At the confluence of the Bhima and the Krishna, 
about 490 miles from its source, the Krishna flows at an elevation of 1,125 feet and, 
almost due north ·of this point, · the river Godavari about 431 miles from its 
source, at its confluence with the Manjra, is about 50 feet lower. 

4-33 Both the rivers have large and· fertile deltas at their mouths and fall 
into the Bay of Bengal. 



Mean Temperature 

CHAPTER V 

CLIMATE 

5-I As will be seen from Plate I, the Krishna and Godavari basins lie mainly 
between latitudes 16° and 20°, though a part protrudes south-ward upto 13° 7' N. 
and another northward upto 23° 41' N. The entire area of the two basins·is thus 
subject to tropical climate. . · . · 

5-2 The mean annual surface temperature in the Western Ghat area, i.e. at 
the western end of the two basins, is about 24°C. (75°F); it increases gradually to
wards the east and attains a maximum of 29 ·4°C. (85°F.) on the east coast. 

5-3 During January, which may be taken as representative of the whiter 
months, the mean daily minimum temperature increases from west to east, from 
l5°C. (59°F.) in the Western Ghats to about 18°C. (64°F.) at the east coast; the 
mean daily maximum temperature generally exceeds 30° C.(86°F.) in the western 
part of the two basins and is only slightly less than 30°C. in the eastern part. Both 
the daily maximum and the daily minimum temperatures in this month are consi
derably higher in the Krishna and Godavari basins than in northern India. While 
the daily maximum temperature in the two basins is also about the highest in sou
thern India, the daily minimum temperature in the two basins is exceeded on the 
south-east coast and in the southern most part of the peninsula. 

5-4 During April, which may be taken as representative of the summer months, 
preceding the monsoon, the mean daily minimum temperature is about 22°C. (72°F.) 
in the western end and it increases eastward to a maximum of about 26°C. (79°F.) 
near the east coast; the mean daily maximum temperature, which is about 35°C. 
(95°F.) in the western end, increases to about 40°C. (104°F.) in the middle of the 
plateau and then falls to about 35°C. near the east coast. During this month the 
temperatures in the Krishna and Godavari basins are about the highest any where in 
the country. 

5-5 During July, which may be taken as representative of the monsoon months, 
the mean daily minimum temperature in the Western Ghats area is about; 20°C. 
(68°F.) and it increases eastward to about 26°C. (79°F.) near the east-coast; the 
mean daily maximum temperature is about 27°C (81°F.) in the Western Ghats area 
and it increases eastward to about 33°C. (91 °F.) near the east coast. 

5-6 During October which may be taken as representative of the post-monsoon 
months, the mean daily :Uinimum temperature is about 20°C. (68°F.) in most parts 
of the Krishna and Godavari basins but increases to about 23°C. (74°F~) on the east 
coast ; the mean daily maximum temperature is a little more than 39°C. (86°F.) in 
the entire area of the two basins. 

~I 
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Rainfall . 

5-7 Like\ most other parts of India, the Krishna and Godavari basins receive 
their maximum rainfall during the south-west monsoon. The monsoon winds 
strike the west coast of the Indian peninsula from the west south-west and meet the 
Western Ghats or Sahyadri Range which present· an almost uninterrupted barrier, 
ranging from 2,000 to 7,000 feet high. After.surmounting this barrier and deposit
ing most of the moisture on the wind ward side, the monsoon currents sweep across 
the interior peninsula on a course which is mainly west. 

. The amount of rainfall on the ghats, at any place, is governed largely by the oro
graphic features there. This factor introduces considerable spatial variation in the 
rainfall amounts. In crossing the ghats, the monsoon winds lose a large part of 
.the moisture. · 

~ As the crest of the ghats forms the general watershed of the peninsula 
and the average slope of the country ·therefrom is towards the east coast, which 
slope is followed by the monsoon winds, the conditions in the interior are somewhat 
unfavourable for heavy precipitation except in association with the depressions from 
the Bay of Bengal. · · 

, The north-east part of the Godavari ·basin also receives some rain in association 
wi.th monsoon depressions which move west north-west across the Orissa Coast. 

5-8 Data* of seasonal and annual rainfall at all rain gauge stations in the Krishna 
and Godavari basins and adjoining areas is given in Part I of Annexure I to this 
Report. The seasons, for this purpose are as adopted by the India Meteorological 
Department, viz., January and February, March to May, June to September and 
October to December. · 

5-9· Plate IV and Map I show the extent and the distribution of annual rain
fall in the Krishna and the Godavari basins.· It will be seen therefrom that the 
high rainfall zone along the Western Ghats forms the western boundary of the Krishna 
basin for a distance of about 440 miles, and many channels, big and small, carry 
the drainage of this area into the Krishna. Likewise, the Godavari river receives the 
drainage of this high rainfa!! zone but only from a length of about 80 miles. The 
width of this high rainfall zone (with an annual rainfali from about 3,000 mm. or 
about 120 inches to 1,000 mm. or about 40 inches) within the Krishna and the Go
davari basins, varies from almost nil to a maximum of: about 35 miles . 

. E~st of the Western Ghats and all alorig these hills, the; annual rainfall decreases 
rapidly until it is less than 600 mm (about 24 inches) along a line running approxi
mately from Chitradurga to Sangli to Poona to a point about 12 miles east of Nasik. 
North and east of a line connecting Kumool, Raichur, Bijapur, Ahmednagar to a 
point about 25 miles west of Aurangabad, the annual rainfall again begins to increase 
gradually from about 600 mm. until it is about 900 mm. (about 35 inches) along 
line roughly joining Amravati, Nanded, Bidar, Khammam and Guntur. East and 
north of this last line, the annual rainfall increases rapidly to a maximum of about 
1600 mm (about 64 inches) in the Koraput, Jagdalpur and Balaghat areas. 

. . 

*Made available to the Commission by the India Meteorological Department, Poona. 
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5-10 There is ·thus a large belt, a short distance east of the Western Ghats and 
varying in width from about 160 miles in the south of the Krishna basin to about 60 · 
miles in the north of the Godavari basin, where the normal annual rainfall is less than. 
600 mm. (about 24 inches). This belt, about 45,000 square miles in area (about one. 
fifth of the total area of the two basins); includes portions of the Anantapur and· 
Kurnool Disticts of Andhra Pradesh ; Raichur, Bellary, Chitradurga, Dharwar;J 
Belgaum, Bijapur and Gulbarga Districts of Mysore ; and Satara, Sholapur,.Poona, 
Ahmednagar and Aurangabad Districts of Maharashtra. · · . ·. · · · . 

Except for a narrow strip along the Western Ghats and a small portion at the: 
lower end of the river Krishna in the districts of Krishna, West Godavari and Kha-. 
mmam, the rest of the Krishna basin has an annual normal rainfall of less thai1800' 
mm. or about 30 inches. On the other hand, except for the disticts of Aurangabad,. 
Ahmednagar and portions of Nasik and Bhir, the rest of the Godavari basin has an 
annual normal rainfall of more than 30 inches, the north-eastern portion having a 
laq~e zone of relatively heavy rainfall. With regard to the latter, it ~s stated : ·. : . . 

" ........ the conclusion is almost irresistible that, the increased rainfall: 
of the north and north-east of the great plateau· of the. penninsula is~ 
in some measure due to an influx of vapour from the east coast, and· 
mainly up the valley of the Godavari. To the north of this river the 
high table-land of Jeypore opposes a certain barrier to the direct 
passage of the vapour-laden winds from the Bay. But there is another 
source of vapour which is probably not unimportant. -This is local
evaporation, which must be much more considerable. in the ~onipara-. 
tively fertile, and in great part forest-clad drainge basin ·of the· God.a- .'. 
vari and its tributaries, than in the basin, and in part rocky tract, 
drained by the Kistna and its afiluents. The extent to which this is 
operative, cannot, of course, be estimated, but it can hardly be doubt
ed that evaporation from vegetation, from irrigation, and from the 
general land surface wetted by rainfall is .more considerable. in-· the. .. 
basin of Godavari, especially the eastern half, than from the bare 
rolling plains dotted with rocky tors and equally bare hills, which con:. 
stitute so large a portion of the Kistna basin .. ~ ..... " * . 

5-11 From the point of view ·of agriculture, however, a study of the normal 
anhual rainfall, although an important indication, is not sufficient, one has to study · 
the incidence and distribution of rainfall in different seasons. and the rainfall varia
tion and dependability from year to year. 

Maps II to V show the seasonal distribution of rainfall over the Krishna and : 
the Godavari basins and adjoining areas; . . · · ~ 

5-12 It will be seen from Map II, that January and February are·· almost 
entirely dry months in the Krishna and Godavari basins. The total rainfall during 
these two months is less than 15 mm. or half an inch except in the north-eastern 
part of the area and near the two deltas. Even in these portions, the rainfall during . 
these two months does not exceed 25 mm. or one inch ·except ·north of a line roughly · 
joining, Jagdalpur, Adilabad and Amravati where it_is just ~ver an inch.· 

*Blanford H.F., Indian Meteorological Memoirs Vol. III, page 31, r886-r888. 
23 !. &: P. 
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A perusal of Map III will show that during the three months from March 
to l\1 ay, the rainfall in most parts of the Krishna and Godavari basins varies from 
20 mm. or 0·8 inch to about 50 mm. or two inches, except in the Rajamundry
Koraput-lagdalpur area and in the south-:westem corner bounded by a line drawn 
from Kumool through Bijapur to Satara where it ranges from 50 mm. (2 inches) 
to 150 mm. (6' inches). · · 

· · 5-13 June to September are the four. months of south-west monsoon during 
which ali parts of the Krishna and Godavari basins receive their maximum rainfall. 
It will be seen from Map IV, however, that the rainfall, in these four months, does 
not exceed· 800 mm .. or 32 inches ; the only exception being the Western Ghats 
(60-120 inches), the north-eastern portion of the Godavari basin in Orissa and 
Madhya Pradesh (up to 60 inches) and, to a lesser extent, the districts of Nizamabad 
and. Adilabad in Andhra Pradesh and Yeotmal, Wardha, Betul and Chindwara 
in Maharashtra (up to 40 inches). On the other hand, there are large blocks 
of area where the rainfall during these four months is less than 400 mm. (about 
'16 inches) and in the Anantapur, Bellary and Chitradurga areas, it is even less than 
300 mm .. or 12 inches. · The last three districts, however, receive rainfall of 150 mm. 
or 6 inches during October to December. · 

. TABLE IV 
.. 

SEASONAL.AND ANNUAL WEIGHTED AVERAGE RAINFALL 

Serial Name of sub-basin Rainfall (millimetres) 
number -

" Jan.-Feb. Mar.-May June-Sep. Oct-Dec. Annual 
-

Total of I As per . 
Cols. 3 Isohyets 
to6 Map I 

1 2 3 4 5 l 6 7 8 

KRISHNA BASIN 

K.l Upper Krishna 5 65 1,286 152 1,508 1,481 
K .. 2 . Middle Krishna . 7 62. 366 130. 565 553 
K. 3 Ghataprabha 5 92. 671 . 153 921 985 
K.4 Malaprabha 4 93 431 147 675 717 
K-..5 UpperBhima 8 36 527 .:_ 105 676 702 
K.6 LowerBhhna 12 51 499 .. 99 661 676 
K. 7 Lower Krishna 12 60 508 141 721 724 
IC8 Tungabhadra • 8 95 622 159 884 904 
K.9 Vedavati 9 103 288 168 568 602 
K.lO Musi 14 65 546 124 749 730 
K.ll Palleru 14 55 605 136 810 308 
K. 12 Muneru 19 78 723 134 954 956 

Krishi!a basin • 9 69 570 136 784 798 
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TABLE IV (Concluded) 
SEASONAL AND ANNUAL WEIGHTED AVERAGE RAINFALL 

Serial Name of sub-basin 
Rainfall · (millimetres) 

number -Annual 
Jan.-Feb. Afar.-Afay June-Sep. Oct.-Dec. ~-

Total of .4.s per 
Cols 3 to · ·Jsohyet~ 

6 Map I 

I I ' 
I 2 3 4 5 , 1 8 

GODAVARI BASIN 
G.1 Upper Godavari 12 . 28 645 '85 . 770 : .765 
G. 2 Pravara • 6 26 476 98 606 61~ 
G.3 Purna . 15 . 32 660 90 797 '"811 
G. 4 Manjra . . 16 . 47 696 87 846 ·892 
G.5 Middle Godavari 25 . 45 809 76 955 .. 993 
G. 6 Maner . 24 56 762 90 932 935 
G. 7 Penganga 25 . 39 819 77 960 965 
G.8 \Vardha . 31 . 40 907 77 1,055 ' 1,116 
G. 9 Pranhita . . 41 45 . 1,196 81 1,363 1,360 
G~ 10 Lower Godavari 20 88 929 171 1,208 1,232 
G. 11 lndravati. 27 85 . 1,366 110 1,588 1,567 
G. 12 Sabari . 14 '125 . . 1,137 157 '1,'433 .. 1',532 

Godavari basin 25 56 953 98 1,132 . '1:149 
l • ' 

5-14 During the months of October to December, see Map V, most parts of 
the Krishna and Godavari basins receive a rainfall of less than 150 mm. (about 6 
inches). This is exceeded at a few stations on the Western Ohats but more so all 
along the east coast. In the interior the rainfall during these three months is much 
less than 150 mm., the lowest is about 80 mm. (about 3 inches). 

5-15 Table IV shows the seasonal and annual weighted average rainfall in 
millimetres for each sub-basin, the Krishna basin as a whole and the Godavari 
basin as a whole. The figures in columns 3, 4, 5, 6 and 8 have been worked ·out 
from the isohyets drawn on the respective maps (Map II-Map V) by planimetering 
the area between the respective isohyets and taking a weighted average*. 

5-16 Table V shows the seasonal rainfall expressed as a percentage of the total 
annual rainfall for each of the sub-basins, the Krishna basin and the Godavari 

. basin. . . . . . : 
5-17 Tables IV and V provide an.inte~esting stq.dy ~fthe rainfall distribution, 

by seasons and by sub-basins. . · · 
The weighted average annual rainfall (Col. 7, Table'IV) of .!he Krishna basin 

is 784 mm. ( 30·9 inches) of which almost three-fourths (72·7 per cent) falls during 
the four months, June to September. Within the basin, the Upper Krishna sub-basin 
has the highest rainfall and the Ghataprabha sub-basin;· the Tungabhadra sub·basin 
and the Muneru sub-basin have a rainfall considerably in excess of the weighted 
average of the entire Krishna basin. 

*The small difference in columns 7 and 8 of Table IV can be attributed to the system of calculation 
to the distribution of rainfall stations and the varying period for which data are available at each o,f the 
stations,· by anJ large the figures in these two colunms for each sub-basin support each other. 



36 

TABLE V 

PERCENTAGE CONTRIBUTION OF RAINFALL IN EACH SEASON 
...... -~,-A •- . \ ... ' .. 

Serial 
···--number. 

. 
: 

~ 

1 
,, . 

- .. -- . '" .. -

'.• 

K.1 
'. K.2 
.. K.3 
'K.4 
. K. 5 
. K. 6 
' K.,7 

-~- K.·s 
·.: K .. 9 
.•. , .~.. 

· .K.·1o 
. ~: .. K . .11 
, K. 12 . · 

Name of sub-basin 
.• 

·, 

' 

,. -

. I 

· ·· Upper Krishna 
Middle Krishna 
Ghataprabha 
Malaprabha 
UpperBhima 
Lower Bh;ima 

, Lower Krishna 
·:., Tungabhadra . ' 
· Vedavati ~ · • 
': 

, .. Musi 
· ·. • ·.Paleru · 

Muneru' • -• 

. 

2 

KRISHNA BASIN 

; 

• 
• 

Percentage contribution during 

Jan.-Feb. 

3 

0•3 
1•2 
o·5 
0•6 
1"2 
1• 8 
1•7 
0·9 
1•6 
1•9 
1•7 
2·0 

Mar.-May 

4 

4•3 
11•0 
10·0 
13•8 
5•3 
7•7 
8•3 

10•8 
18•1 
8•7 
6·8 
&·2 

June-Sep. 

5 

85•3 
64•8 

72•9 
63•8 
78•0 
75•5 
70•1 
70•3 
30•7 
72•9 
74•7 
75•8 

,;~ .. r> ~-· .. ~ .. 
['' ' L •.. C 

-~, G;1 

G.2 .. 
G. 3 

~ , I ~ 

. G. 4 
": ·G. 5 ~ -

Q. 6 
r • . . 

1. G;·7 
. G .. 8 
G. 9 

·.·G. ~0 
...... '11 ,. u. 
·· -G~-12 

Krishna basin 

GODAVARI BASIN 

·Upper Godavari 
· Pravara 

Purna 
.Manjra • 
. Middle· Godavari . 

Man~r 

Penganga 
Wardha 
Pranhita 

• 

Lower Godavari • 
Indravati .• 
Sabari 

• ! 

Godavari basin 

. 

1•6 
1·0 
1•9 
t·9 
2•6 
2•'6 
2·6 
3·0-: 
3"0 
1•7 
1•7 
1·0 

8•8 

3·6 
4•3 
4•0 
5•6 
4•7 
6·0 
4•1 
3·8 
3•3 
7•3 
5•4 
&·7 

s·o 

72•7 

83·8 
78•5 
82•8 

82•2 
84•7 
81•7 
85•3 
85•9 
87•8 
76•8 
86•0 
7tJ•3 

Oct.-Dec. 

6 

10•1 
23•0 
16•6 
21•8 
15"5 
15•0 
]9•6 
18•0 
29•6 
16•5 
16•8 
14•0 

17.4 

u·o 
16•2 
11·8 
10•3 
8·0 
9•7 
8·0 
7•3 
5•9 

14"2 
6•9 

11•0 
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'fhe weighted _average annual rainfall of the Godavari. basin is i,132 mn1. 

(44·6 Inches), or ~htch as much as 84· 2 per cent falls in the four months, June to 
September. Wtthtn the basin, the Indravati sub-basin the Sabari sub-basin and the 
Pra.nhita Sl:lb-basin each contribute much in excess of' the weighted average for the 
entire basm. 

From October to December, the Lower Godavari sub-basin and the Sabari 
sub-basin have a rainfall much in excess of the average for this period for the entire 
ba~n. · 

It may also be noted (see Table V) that October to December rainfall represents 
17 · 4 per cent. of the annual rainfall in the Krishna basin, but only 8. 6 per cent in 
the Godavari basin. 

Rainfall Variations 

5-18 The above discussion has been confined to what is called normal annual 
rainfall and its normal distribution in time (seasons) and space (different parts of 
the Krishna and Godavari basins). The actual rainfall, however, varies widely from 
year to year. There are variations in the total annual rainfall ; there are also variation 
in its incidence and distribution in time and space. These variations have an im
portant bearing on agricultural operations and river flow and may now be exa
mined. 

5-19 In view of the long dry period preceding the onset of the south-west 
monsoon, the actual date of this onset is important, both from the point of view of 
crop sowing operations as well as of the availability of river supplies. Figures 1 
and 2 show respectively the dates of the onset of the south-west monsoon in different 

.... .. .. 
NORMAL OATES OF ONSET OF 

SOUTH-WEST MONSOON 

I FIGURE I 

NORMAL OATES OF WITHDRAWAL OF 

SOUTH-WEST MONSOON 

FIGURE 2 
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. parts o.f the Krishna and qodavari bas~ns. and of the no.rmal dates of its withdrawal*. 
There ts, however, a constderable vanatton not only tn these dates but also in the 
. speed with which the monsoon currents move from Kerala towards Bombay and 
across th\peninsula. The standard deviation@ from these dates, in so far as they 
relate to he west coast, is about 5 to 6 days ; in individual years, however, the mon
soon has been known to break on the west coast as many as 19 days earlier or 13 days 
·tater than the ·mean date. ' 

LEGE NO 

BASIN BOUNDAAY ••• c.:> 
LINES OF EQUAL 
COEFFICIENT OF 25 VAAIABILJTt ••••• ~ 

COEFFICIENT OF VARIABILITY OF ANNUAL RAINFALL 

FIGURE 3 

*L.A. Ramdas ,· "Rainfall of India-A brief review" ,· The Indian Journal of Agricultural Science, 
March 1949· · . ... 

@The "standard deviation" of a given set of values is the root mean square cf the deviations of in
dividual values from their arithmetic mean. If S.D. denotes "standard deviationH for n values of x 
and x is their arithmetic mean, then 

S.D. = 
y'(x-x)2 

n 
In other words, ''standard deviation" is an overall measure of the dispersion of individual values on both 
sides of the arithmetic mean; the more compact the cluster, the smaller the standard deviation and the 
more frequent the deviations of a large magnitude, the larger the standard deviation. 
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5-20 There are var}ol.!-s methods of analysing and studying rainfall variations; : 
the best m~asure of vartatl<?n is given by the "co-efficient of variability"*, which,. 
can be worked out for any giVen area. Figure 3 shows the co-efficient of variability 
of annual rainfall in southern India. It will be seen that except for the north
eastern part of the Godavari basin, where the co-efficient of variability is between · 
25; and 20, the co-efficient of variability for the rest of the Krishna and Godavari 
basins exceeds 25; in a significant portion, this co-efficient even exceeds 30. 

5-21 It will be noticed by a comparison of Figure 3 and Plate IV that'the area. 
of low rainfall is also the area of relatively high co-efficient of variability. In other 1 

words, areas subject to low rainfall are also the areas subject to large variations of 
rainfall. · · · 

5-22 It has not been possible for the Commission to obtain maps showing 
the co-efficient of variability of seasonal and monthly rainfall. Such a study is 
necessary to get a proper appreciation of the hydrology of each sub-basin as well, 
as of the irrigation requirements of crops in that sub-basin. In general, the· co
efficient of variability for seasonal rainfall would be larger than that for annual 
rainfall and the co-efficient of variability for monthly rainfall. would be still larger .. 

' ··•' 

The following information** available about the co-efficient of variability of 
monthly rainfall in the Krishna and Godavari basins, arranged by sub-divisions 
of India, as formerly adopted by the India Meteorological Department, is highly.'. 
instructive :- , , : 

Name of sub-basin 

Bombay Deccan 
Berar 
Central Provinces 

(East) • 
Hyderabad (North) . 
Hyderabad (South) . 
Rayalasee·ma . 
Andhradesa 

TABLE VI 
COEFFICIENT OF VARIABILITY 

Jan. Feb. }.far. Apr. }.fay ·June July Aug. Sep. Oct. Nov. Dec. 

215 175 144 71 76 33 30 37 '39 61 101 200 
173 170 203 169 143 43 34 46 53 108 140 267 

Ill 99 138 137 110 73 38 37 58 126 161 191 
251 167 163 61 97 .35 .25 41 40 71 120 204 
294 102 218 87 70 37 33 41 43 82 106 168 
207 241 221 81 61 41 52 63 45 56 83 172 
134 161 184 103 77 40 27 29 32 50 70 '142 

• When considering rainfall variations, a kno~·ledge of "~tandard deviation" doe~ not gi•·e a. com
plete picture. A standard deviation of. say, 10 tn an area with lf1J. an'f!Ual mean rl!mfall of20 urches 
would hal'e l'ery different significance ~o ~he sam: stan~ard dev1at1on m an area wath an annual. mean 
rainfall of so inches. A measure of l'anat!~n or d~perswn s~o~l~. !ferefore be ~~Fated to the ~z~ o[ 
the mean about w/uch it is measured. The co-efficunt of vanabrl•t~· relates the standard del'lallon 
to the arithmetic mean anJ is obtcnned by dil·iJing tlze standard de1·iation by the arithmetiC mean~ 

converting the ratio into a percentage. 17Jus, the co-efficient ofrarzability is equal to S~D. X 100. 

**Gonndaswamy, T.S: "Rainfall abnormalities" week by week, in India Juring 1908 to 1950 
Journal of the Central Board of Irrigation and Power, April an.J July, 1953· 
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It will be noticed that in the months, when rainfall is low, the co-efficient of varia
bility is high. 

A co~fficient of variability of 294 during the month of January for Hyderabad 
(South) indicates that the magnitude of standard deviation would be about three 
times as large as the mean rainfall of the month. Such a situation arises from the 
fact that it rains in this area during January only on one day in three years. Like
wise, a co-efficient of variability of25 in the month of July for Hyderabad (North) 
indicates that the standard deviation would be one-fourth of the mean rainfall of 
the month. 

5-23 A closer examination of the figures in Table VI would show that the co
efficient of variability for the north-east monsoon (October to December) is consi
derably larger than that for the south-west monsoon (June to September). This 
confirms the view expressed by some people that the north-east monsoon is much 
less dependable than the south-west monsoon and any agriculture as also, river flow 
dependent on the former would be more precarious than the latter. It will be 
noticed, also, that the rainfall during December to May is, in general, not at all depen
dable for agricultural operations. 

.... ' . . . . 

As between different sub-divisions shown in Table VI, it will be seen that during 
the south-west monsoon period, taken as a whole, the rainfall is more dependable 
in Andhradesa and Bombay Deccan and least dependable in Rayalaseema and Central 
Provinces (East). Taking the two months of July and August only, the rainfall 
dependability is least in Rayalaseema and maximum in Andhradesa. 

5-24 As indicated in paragraph 5-14 above, the areas lying towards the south
east of the Krishna basin receive a large proportion of their annual rainfall during 
the north-east monsoon. 

· A comparative study of the rainfall of Madras State (as it existed prior to the 
separation of Andhra) was published* in 1953. This study relates· inter alia to the 
rainfall conditions "in the following districts in which.the waters of the Krishna and 
Godavari are proposed to be utilised by various State Governm~nts : 

Coastal Andhradesa. · Visakhapatnam, West Godavari, Krishna, 
Guntur, Nellore. 

Rayalaseema · · Kurnool, Bellary, Anantapnr, Cuddapah, 
Chitto or. 

Tamilnad · Chingleput, So:uth.. Arcot. 

The outstandinJ points which emerge from the study are: · 

"(i) The north-east monsoon rainfall of the whole State and the south-west 
monsoon rainfall of Rayalaseema are highly variable and undependable. 
The rainfall of Rayalaseema, specially in the north-east monsoon period, 

* P. R. Krishna Rao, "Rainfall of Madras State with special reference to Tamilnad and Rayalseema" 
Memoirs of the India Meteorological Department Val. XXX, Part 3· · 
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is the most .varia~le in the whole State. In Tamilnad, the north-east 
!llon~oon .ra~all ts more variable in the coastal districts than. in the 
~ntenor dt.stncts because an appreciable percentage of coastal rainfall 
ts 'cycloruc'. 

"(ii) The areas most liable to droughts in the north-east monsoon. season 
are Rayalaseema. ( sP.OCially Anantapur, Bellary and Cuddapah districts) 
and .the co~stal dts~ncts of Tami1nad (specially Chingleput, South Arcot, 
:ranjore, Tuunelveli and North Arcot). The area most liable to droughts 
m the south-west monsoon is Rayalaseema, specially the Anantapur 
and Cuddapah districts: · · 

'(ill) The . area leas~ liabl~ to droughts is Malabar where the rainfall is lea$\ 
- - · vanable spectally m the south-west monsoon. .. ._._ · . ·; 

"(iv) There is an indication that good north-east monsoons in Tamilnad are\ 
!lssociated with deficient or no~l south-west monsoons in that regiqn 

-m the -same year and that defictent north-east monsoons· are· associated 
with excessive or normal south-west monsoon. This relationship 
requires further detailed e:tamination and confirmation." 

This study was confined to the Madras State as it existed in 1953. The areas· 
immediately adjoining the various sub-divisions of the former Madras State would, 
obviously, have similar rainfall characteristics. · : 

Evaporation 

5-25 Next to rainfall and its variations, evaporation is the most important 
climatic factor bearing on agriculture and water resource development.. It influences 
the disposal of water in the upper layers of the soil, received from rain or from irrf .. 
gation. It determines the major part of the losses from reservoirs and from river 
flows. It influences transit losses in canals of all types. The quantum of transpir~-: 
tion from plants, depending primarily on the physical processes of the plant, is ·at 
all times also controlled by the prevailing evaporation rate. . · 

5-26 Efforts made by the ~ommission to obtain observed evaporati~n data 
for the Krishna and Godavari basins have yielded but poor results. Such observed 
data as have been made available by the State Governments have been presented In 
Statement 1 of Part II of Annexure I to this Re:port. These data comprise ad hoc 
observations for one or more years at only six stations within the two drainage basins 
and three stations south of the Krishna basin; the method of observation is not 
always known. As such, these data are. not of much help to the Gommission. 

5-27 Enquiries made from the India Meteorological Department show that 
evaporation observations with U.S.A. Class A type open pans have been made, since 
about 1952, at a net-work of stations in India. On scrutiny of the data collected, 
however, it has been found that these data have, to some extent, been vitiated du~ ta 
interference by birds and animals. To eliminate this source of error, further experi
ments have been undertaken to evolve suitable :relationship between these observa-

23 J. 8: P. _ . 
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tions and fresh observations made from pans provided with standardized wire mesh 
covers. Until such time· as these relationships are evolved~ the observations already 
made CaD.l\Ot be put to any USe •. --. - - -

5-28 The only systematic information available at present on evaporation 
in India is based on calculations 'made, many years ago, from other meteorological 
factors, like pressure, temperature, vapour _pressure, wind velocity, etc. 

TAB'LE VII 
.. , .~ ' 

. ~ -NORMAL POT ENTJAL EVAPORATION-SEASONAL AND ANNUAL 

Seriai -~ : ' · .. 
.. 

-Mean potential· evaporation 
num- Name of station Sub-basin· · -.....;...-----~------------
b_er,~ , . 

) .. " :. .. . 

,_ 

r , . 

Jan.
-• c • Feb. 

Mar.- June- . Oct.-
.· May · . . -- $ep. . Dec. 

.Annual 

.. ..... .' •.... . : : . ••.• mi/Umetres . .•••• ~ •. ~ . • • . • • inches 

A. Stations· in the Krishna Basiri and adjoining areas -

· .1 Belgaum · • 
~ 2 - Poona - · · -. 

·• · K. 3 .. - · : '. 478 , . 934 . 351 
589 
693 
927 
851 
996 
9'2.7 
577 
653 

574. 
503 
605 
897 
683 
678 
406 
518 
376 
261 
325 
503 
257 
285 

2,337 
2,654 
3,294 
4,440 
3,592 
3,653 
2,892 
2,530 
2,362 
1,214 
1,656 
2,101 
1,250 
1,184 

92.0 
104.5 
129.7 
174.8 
141.4 
143.8 
113.9 

3 Ahmednagar 
4 Sholapur • 
S Gulbarga • 
6 Raichur 
7 Kurnool . 

: 8 Chitradurga 
: 9 Hyderabad 
"10 Hassan· · .' 
.. 11 Bangalore . 
·J2 _ Bombay · . 
.13 · Marmagoa 
.14 Mangalore • 

. 1 Aurangabad 
2 _· Hanamkonda 
'l Chanda 

. 4 . Seoni 
.s Nagpur 
., 6 : Ainravati 
7 Raipur 
8 Khandwa 
9 Angul 

10 · Gopalpur 
11 Cocanada 

. 

. · '-K. 5- · ~-

K. 5 
K. 5 
K. 6 
K. 7 
K. 8 
K. 9 · ... 
K. 10 
* 
* 
* 
* 
* 

. ~~427 . 1,135 . 
556 1,440. 
838 1,778 
559 1,499 
569 1,410 
363 1,196 

-546 •889 
'·, 287 . 1,046 . 
. 216 . ·-' 455, 
. 287 : ~ . 602 
379~ :. __ 640 
183 ' . 528 

.. 262; 437 

1,282 
442 
579 
282 
201 

B. Stations 'in the Godavari Basin and:adjoining areas · · 

G. 3 765 1,877 704 858 -
G. 6 '386' .. 1,067: 907 521 
G. 8 261 - 1,156 . 643 292 
G. 9 - .. - 292_ .1,186 498 439 . 

615 ~ 457 G. 9 330 1,351 
* 461". 1,395 592 645 
* 274 _I . 1,275 592 358 
* 350 1,308 732 478 

* 269 823 546 325 
•* 381 . - . 864' 602 427 

.· * . 231 .. 394 442 429 

4,204 
2,881 
2,352 
2,415 
2,753 
3,094 
2,489 
2,868 
1,963 
2,274 
1,496 

99.6 
93.0 
47.8 
65.2 
82.7 
49.2 
46.6 

165.5 
113.3 
92.6 
95.1 

108.4 
121.8 
-98.0 

112.9 
77.3 
89.5 
58.9 
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b 
Evaporation is essentially a physical phenomenon and a close relation exists 

etween it and a number of other cliniatic factors, mainly (a) the gradient of vapour 
pressure close to the evaporating water surface ·and (b) the velocity of the air close· 
to the water surface. Based on this relationship~ Raman and Satakopan calculated~ 
monthly rates of normal potential evaporation for· 80 stations in India, 25 of wl;rlc}l 
are located in the Krishna and Godavari basins and adjoining areas. The calculate~ 
evaporation rates for these 25 stations have been reproduced in Statement 2 of part 
II of Annexure I to this report. They represent theoretical normal values .of poten
tialt monthly evaporation from a water surface one foot above ground; the actual 
values from year to year would vary with variation of relevant climatic factors: ~ 

. ~ . . ... . ... 

5-29 Table VII shows for each ·or the 25 stations, referred to above, the normal 
potential evaporation for each of the rainfall seasons refeued to in. paragraph S-8 
and for the year as a whole. · 

5-30 Raman and Satakopan prepared charts showing lines of equal evapora· 
tion (!so-lines) for each month and for the year. . . · . · · · ;, 

Ser
ial 
num
ber 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

.. .•. ' \.I 

TABLE VIII 

EXCESS OF MONTHLY EVAPORATION OVER MONTHLY RAINFALL. 

Name of station Sub-basi~:~ 
Excess of monthly evaporation over monthly raznfaq . . . .. ' . 

Jan.- Mar.- ·June-- Oct.-- · ~· ·. Annual 
Feb.. May Sep. Dec. ·. 

'' .. ' ' ··~ 

. ........•... , . , .... millimetTes. · ...... ~ .. - inches ,. 

A. Stations ~ the ~ri~h!la B~in a_nd_ adjoining areas ' 
n,:,j, 

) 

Belgaunt .• • K. 3 472 8q -666 412 1,031: : 40;6 

Poona • • K. 5 423 1,091- 85 393 1,99i. .78iA 
' . 546: ... 1406 '217 501 2,670 

.. 
10S~1 Ahmednagar • K. 5 . , . . 

Sholapur -K. 5 829 . . 1,737. '. 411 786 3,763 148~2 • 
Gulbarga K~6 ·546- - 1A42 290 . 583 2,861.' 112;6 • • 
Raichur K. 7 558 1,363 507 - 561 2,989 ·117.1 .. 
Kurnool • • K~ 8 351 ·. '1,146 497 291 2,285 9o:o 

Chitradurga • K. 9 535 785 250 322 . 1,892 74 .• 5 

K. 10 267 977 77 265 1,586 " ·()2-.4· Hyderabad 
Hassan • .. *, 203 276 -151 8 . 336 -·. ·1r.2 

... . 271 438 -40 98 161 
. ' :·3<l.2 Bangalore * . • 

Bombay ** 373 618 -·1,114 420 297 1t.7 
' . -

Marmagoa •· ** 182 414 -1,958 52 ... -1,3~Q - -~~.6 • 
Mangalore ~ ** 254 215 -2,664 -19 -2,214. -~.- ~87 .2 

* p x. Raman and V. Satakopan ; "Evapo;ation in India c~lculated from· oth~r met~orological 
actors"·; India Meteorogical Department, Scientific.. Notes, Volume VI No. 61 (1935). · · 

. . . -
ti.e., if a water surface were available, the water would evaporate at this rate. 
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. .. TABLE VIII-(concluded) 
EXCESS OF MONTHLY EVAPORATION OVER MONTHLY RAINFALL 

Ser- ·Name of station Sub-basin Excess of monthly evaporation over monthly rainfall 
ial -num- Jan.- Mar,- June- Oct.- Annual 
ber Feb. May Sep. Dec. 

B. Stations in the Godavari Basin and adjoining areas 

1 Aurangabad G .. 3 153 1,851 103 771 3,478 136.9 
2 Hanamkonda G. 6 363 1,002 169 420 1,954 76.9 

· ·3· Chanda • G. 8- 228. 1,109 -468 216 1,085 42.7 
4 Seoni. · G. 9 246 1,125 -697 343 1,017 . 40.0 
5 Nagpur G. 9 295 1,297 -454 373 1,511 59.5 
6 Ainravati * 433 1,363 -151 569 . 2,214 87.2 .. ' 

7 Raipur· * 232 1,220 -613 286 1,125 44.3 
8 Khandwa * 336 1,292 14 404 2,046 80.6 
9 Angul * 250 763 194 -86 1,121 44.1 

10 Gopalpur • . *: . 345 -780 -91 92 '1,126 44.3 
.. ·11 Cocanada * 215 319 -168 36 402 15.8 

*Designates stations outside the Krishna and Godavari basins • 
. - -· · .. Not~·: The min~s, sign indicaies 'that the rainfall is in excess of evaporation. 

Plate V shows these· !so-lines of annual evaporation (the charts of monthly 
".evaporation lines have not been reproduced). In using these charts, it has_ t_p be 
. borne in mind ~hat these lines are based on computed values of evaporation for only 
25 stations. These lines should, therefore, be taken as indicating the general trend 
and not the exact magnitude of evaporation. In drawing their lines, Raman and 
. Satakopan considered it preferable to smoothen the lines instead of giving them the 
·kinks necessary to fit them with the values, as computed by them; it seems they took 
, note also of orography and other local features. · 
, · 5-31 A perusal of the monthly charts prepared by Raman and Satakopan 
:--shows that during each of the six months from November to April, the western and 
.. middle parts of the Krishna basin and the north-western part of the Godavari basin 
· lie in the zone of highest evaporation in the country. This high evaporation is 
reflected in the annual evaporation rates shown in Plate .V. · 

5-32 . Table VIII shows for each of the 25 stations referred to above the cumu
lative, seasonal and annual, excess. of monthly evaporation over monthly rainfall. 

·This excess furnishes a rough** measure of the relative aridity of various parts of the 
·Krishna and Godavari basins. It will be seen that, except during the monsoon 

:.season, June to September, the normal potential (calculated) evaporation is 
' always in excess of the normal rainfall and, for some stations, this excess persists 
·.even in the monsoon season. Ahmednagar, Sholapur, Gulbarga, Raichur, Auranga-
bad and Kumool appear to be the most arid of the stations in the Krishna and Go

.· davari basins for which this information is available. 

**A more accurate measure would be provided by a comparison of daily evaporation (if available) 
and daily rainfall. 
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5-33 As stated in paragraph 5-28, the evaporation rates computed by Raman. 
and Satakopan and sho~n in Table VII and Plate V represent the power of the air 
layer, one foot above the gro~nd, to carty ~~ay water" y·apour, f~o·m ~a lwat~t~ surface 
at that level. It has been estimated* · that 1f E represents evaporation rate from a 

.. water surface, one foot above the ground, then the evaporation rate Eo from .a 
water surface, flush with the ground, would be · ~ ·· · · . . · · · · · · · 

... ·~·. '' . •· t,, 

. .. . .. "' Ec: ..:..:..n-.o-.45E ... ---·-··-··---- . ., .. · :··~ . " 
. . 0-vo• .. · ·: . . .-. 1·\ .··.:· ... 

During rainy spells, when the whole country-side is saturated with water, Eo will 
represent the evaporation from a large area of water -but. during. the-- -dry 
season Eo will represent only the evaporation from isolated water surfaces,· fo:urJeet** 
in diameter and flush with the ground. It has further been estimatedt that the~: :eva
poration Ew from a large water surface, during ,the dry s~_ason,._would b_e. . .. _ ~j 1. 

Ew=0·7E9=0·6E approximately . :, .:. 1 
5-34 It would appear from the above that, for calculating losses from 

storage reservoirs and other collections of water; one would have to·· adopt Eo ·for 
the rainy days and Ew for the dry period of the year-~ It w9uld !lOt, however, ... be 
possible to check these results with actual field conditions as little reliable data ·are 
available of the quantity of water lost by evaporation from existing- storage reservoirs 

· in the Krishna and Godavari basins. For preparing water accounts, wherever such 
accounts are being maintained, the actual evaporation ·loss is i eit.her taken r .as ·~n 
assumed figure o_r ~here actual losses are calculated from reservoir level_s ·the 1n~9w 
into the reservoir 1s not observed and not accounted for. 

,_ 

" ' "· ·.r TABLE IX· , ~ ( ,. . ~ . ' . ~ ' ...,. 

\ .. ' ; ~ } 

MONTHLY EVAPORATION FROM RESERVOIRS AS ASSUMED IN DIFFERENT 
~ ) ·, . 

PARTS OF THE KRISHNA AND GODAVARI 'BASINS 

Particulars Evaporation_ (inc~s) ~ .. 
of area or 

July Aug. Sep. ·oct. works Jan. Feb. Mar. Apr. M9.fi- -~.z~ne 

Andbra Prade'Sh 
- .. : .. d··· .. a-,_ . ,._. . ' 

Small reserv .. 4 4 7 9 10 7 6 6 6 s 
• 

oirs in Andhra . . . . '. · ... 
region J 

; ' 

Nov. 

4 
~--

J '. 

'' . . 

. . .. , ' 

.. '; l 

Dec. An-
nual 

) 

4 72 . - ..... l ·" ~ ..... 

.: ... 
.\ 

Tungabll;adra 9 9 12 12 12 9 3 3 3 3 6 6 87 . . . -- .. reservOir 
I •• 

* Ramdas L.A. Bulletin of the National Institute of Sciences, India, 1962. · · ' 
**The size of a U.S.A. class A type open pan. . . · _· _ ~: ·. . . . . . . . .. .. 

_ tVenkateshwaran S.P., Jagannathan P. and Ramakrishnan S.S. ; Indian Journal of Meteorology and 
Geophysics, Vol. 10, No. 1, page 30, 1959._ . . -.. .. . . __ .. _ . "' 



TABLE IX (continued) 

MONTitLYEVAPORATION,FRO~iRESERVOIRS AS ASSUMED IN DIFFERENT 
PARTS OF THE KRISHNA AND GODAVARI BASINS 

Particular1 Evaporation (inches) 
of area or 

works 'Jan. Feb. Mar. Apr.· May June July Aug. Sep. Oct. Nov. Dec. 

·Proposed .. : I ' 
· . reservoirs at_. . ~ " ... 

7 ' ' 
lppur . . 4 4 9 12 ' 12 9 6 '6 6 6 4 

' .. 
Inchampalli . 4 ... '1· j' •. 9 . 10 -, 6 6 6 6 4 

l 
• j' . 

'4 
i .) 

Nagarj~asaga(; 
··~ ~. 

~ ~f ,(12 : ~ 4 ·, 12 9 6 6 6 6 4 
'• ' . ''' .. 

~ 
., t I ,,- • • 'r g' Pulichintala· ·• ' i 4.' :. 4 < ' '12 .12 ·9 -6 6 6 6 4 

Srisailam · •... :' 4 .. .. ~5 .. . . 6;. .1 7 6 3 4 3 3 3 

Small reser- . . ~ari and Satakopan's figUres (Ptate .. V •• ) with a reduction fact6r 
voinin Tel-
angana area ... 

Nizamsagar 
reservoir s 
(e~sting) . .. 

.Pochampad 4. 
(proposed) 

s . _ ... A.D.. work 
... ••• -! ~- ·--. - .... 

.. . . / 

Western Ma-· -·- -
. harashtra. · · 

; 

4 s 
' .. ' ' -

,4., .. 9 

c 7 ..... - . . . 

6 .. " 8 .. 6 7 7 8 6 6 

12 12 9. 6 " 6 6 6 4 

Madhya Pradesh 

·10 . 12 10 2 2 2 6 5 . .. ·-·- .. 

Maharashtr'a · 

. . . 

Ghat areas • · • Moathly distribution not available. . ' . . 

4 

4 

4 

4 

3 

of 0·72. 

3 

4 

5 

An-
nual 

82 

73 

82 

82 

54 

71 

82 

72 

84 

Other areas , 
- _) -· ' . ... . . . . . .. 

•••••• X •••••• 48 ~ •••••.••• X •••••••••• 18; .••••.••• X •••• 30 ... _ ••.•• · •. 84 

Marathwada 

·vidharba-

Two seasonal 
projects 

Perennial pro .. 
jects 

., 

4 7 10 12 11 7 6 6 6 . s 4 . 4' 82 

•••.••.••• ~.Monthly distribution not available •••..•••.••••••.••••.•.••.. 48. 

•. ~ ••.••••• Monthly distribution not available ............................. 96 
. ' ~ . 
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TABLE IX (concluded) 

MONTHLY EVAPORATION FROM RESERVOIRS AS ASSUMED IN DIFFERENT 
PARTS OF THE KRISHNA AND GODAVARI BASINS . ,·_ 

Particulars Evaporatz'on (inches) 
of area or 
works Jan. Feb. Mar, Apr. May June July Aug. Sep. Oct. Nov. Dec. 

1\lfsore 
Proposed re-

servoirs at 
Bhadra 3 3 3 3 .4 4 4 4 4 s 7 8 -

Malaprabha • 9 9 12 12 12 ? 6 6 ·f) 
. ·' 

6 6 6 

Upper Krishna 4 s 9 12 11 9 6 6 -6 6 4 4 

Ghataprabha • 6 6 9 9 9 9' -3 3 ·3 6 6. 6 .. 

Other works Not available 

· Orissa. . . 
- < 

·All works. 4 - 4 1· 9 10 . 7 6 .· ·6 6 .s ' 4" 
i ; 

An-
nual 

52 

99 
-

82 

75 

·72 

5-35 The evaporation losses, as assumed in various States, are given in Table 
IX. It would appear from a comparison of the figures shown -therein with Plate 
V that the assumed evaporation rates for many reservoirs are· less than would be 
indicated by the genera] meteorological conditio~s at_ the site. · ·· 

Evapo-transpiration 

. 5-36 Preliminary investigations show that the evaporation from a large surface . 
Ew, referred to above, provides an approximate estimate of the combined loss . of~ 
moisture by transpiration from a crop and evaporation from the soil under continu .... 
ous irrigation. No reliable and systematic data are, however, available of observed 
values of evapo-transpiration in the Krishna and Godavari basins. These values. 
would, of course, vary for different crops and different soil ~oisture conditions .. 
Since evapo-transpiration is a correct measure of the water requirements of crops,. 
the lack of observed data of evapo-transpiration is a serious lacuna for the optimum. 
development of the water resources of the t~o basins. · · · 
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·cHAPTER· -vi 

-SOILS-

- ----6-1- Soils-differ-in-their-capacity-for crop production-and-suitability for irriga
ted agriculture. Their physical and chemical properties, which determine this capa
city and suitability, are governed by several factors, operating singly and collective
ly, e.g., geological, topographical, climatic, agronomic and biological. The beha
yiour of sub-soil waters also plays an important part. Under natural conditions, 

. there is a soil-water-crop relationship peculiar to each area. - When man interferes 
with this relationship, he must do so in full knowledge of the complex and of the likely 
effect of his actions. 
,.,. i l ' ... - ' 

., 
~- . 6-2 Introduction of irrigated agriculture in an area under forests or scrub jungle 
or rain-fed crops is a major interference in the status-quo and must therefore be pre
ceded by detailed field and laboratory investigations aimed at classification of the soils 
of the area and assessment of their suitability or otherwise for irrigation. This in
formation makes it possible for agronomists and irrigation engineers to determine 
appropriate pattern of cropping, intensi~ies of irrigation and the quantity of water to 
be diverted into the fields. 
- -, -• - --•-· .. ~ "'""""!-'- ~ • ~~,._ , .. ._ ......... ~. •· .., ·• •- ·- v•- • •- ~ -~- •·· • -- ' •• • 

~- :, · ·: -6.:.3 --·Some 1 pre-imgation surVeys with limited objectives have been made in 
connection with tne Nagarjunasagar project in Andhra Pradesh, il'rigation projects in 
Madhya Pradesh, several ,projects in_ Maharashtra and Tungabhadra and Ghata
prabha projects in Mysore. ·Soil survey reports are also available for small experi
mental blocks under different research stations engaged on agro-irrigational problems. 
This chapter is based on the information obtained from these sources and on the 
information. about the~ soils of the country compiled by the Chief Soil Survey Officer, 
Indian. Agricultural·Research:lnstitute. 

~.·' , •... : .. .- j :.,._·1.:. .. 
, . 6·4 As.$tated·in Chapter II; the_ basins of the Krishna and the Godavari rivers 

consist largely.- of undulated land,- forming alternate ridges and relatively narrow 
valleys, which go ·on· getting wide from west -to east. The plateau land in these 
basins is,. therefore; liable to serious erosion by rain. Under such conditions, the 
soils .in these· basins· are~ in general, relatively shallow especially where they have 
formed in situ. Deep soils are found mainly along the banks of streams and rivers 
where they have been formed by eroded material brought by, and deposited during 
floods. Deep soils are also to be found in broad valleys where the surfaces drainage 
is often impeded by ridges. This facilitates deposition of dis-integrated soil mate
rial carried by surface drainage. While the climatic conditions favour soil forma
tion, the topographical features facilitate continued soil erosion. Thus the existing 
soils represent a balance between the soil formation and the soil erosion processes, 
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The soils of the two basins have, in general, attained a high degree of maturity 

as they represent products of weathering over long ages. . 

Principal Soil Type 

6-5 The ~rincipal soil types in the Krishna and Godavari basins and adjoining 
areas are sh<?~n 1n.Plate VI.* ~hese are (a) black soils (regur), (b) red soils, (c) lateri:. 
te~ and latenttc s.olls, (d) alluv:1um, (e) mixed red and black soils ~nd red and yellow 
so1ls, and (j) sahne and alkahne so1ls. ' 

6-6 The salient features, occurrence, texture, physical properties, etc., of each 
of the principal soil types are briefly given below. 

6-7 Black soi Is cover the largest area in the two basins. Th~y are generally 
found i~ areas of low rai~fall (20 to 30 inches, annual).· The most charac.teristic 
black smls cap the volcan1c plateau of the Deccan traps and thus form a JP.antl~ of 
rich residual soil of varying depths, shallow, medium and <;Jeep but by no 
means as deep as alluvial soils. The area of black soil is not co~t~rmuJ;ous 
with the boundary of the Deccan trap formation as these soils are also 
found over the surrounding granite and basic gneissic rock formations and othe( 
geological formations such as Vindhyan or Cuddapah sand-ston~s and slates rich in 
Jime and soda felspar. The lime and soda felspars weather more quickly than po,. 
tash felspars. While prolonged weathering results in a fine consistency of clay or siV 
in the early stages of weathering, the undecomposed finer particles offelspar~ may be· 
present along with the weathered particles. There are also large tracts of trans'P 
ported black soil. 

The depth of black soil varies from place to place in the Krishna and Go~ 
davari basins. In the valleys, these soils are darker, deeper and richer and are 
constantly enriched by the washings from land at higher elevations. Thus deep 
black soils have mainly developed as alluvial material along the courses of the 
Krishna, Godavari, Bhima, etc., in low-lying areas with flat topography. The deeper 
soil horizons along the profile, although highly clayey, are usually somewhat light 
in colour, black to yellowish grey, and at times manifest irregular foliations in 
which case clay lumps present lustrous surfaces along the plane of fra<;tur.e, . .. 

The medium black soils are generally 3 to 5 feet in depth, comparatively less 
clayey and have greater calcium carbonate content. Other characteristics are in 
between those of the deep and the shallow soils of this type. 

The shallow black soils are residu~l soils and are f~u~d on hill slopes and 
plateaus. They are light in colour,· the hght yellow sub-sollts not so well develop .. 
ed. 

Black soils are classified into deep, medium and shallow depending on the 
effective depth of soil overlying parent material, the exact depth for each type 
varies in different States. · · 

*The soil map shown in Plate VI has been obtained from the Chief Soil Survey Officer, Indian Agricul
tural Research Institute. 

23 I. &: P. 
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· · 6-8 ~ Black soits often con~ain kankar nodules and occasionally crystals of 
gypsum in the lower layers. Very often, the yellow clay horizon, which is a cons· 
picuous featUfe of the gypsum-bearing soil, may be absent in soils without gypsum, 
particularly irt shallow soils. When gypsum is present in the soil profile, ·as 
generally happens between third to fifth foot of its effective depth, it is followed by 
a zone of salt accumulation, the percentage of salts going upto 1-1·5 percent in 
some cases. Deep black soil with gypsum has generally the highest salt concen
tration, the next in descending order of soluble salt content being the shallow 
soil with gypsum, shallow soil without gypsum and deep black soil without 
gypsum respectively. 

6-9 In texture, black soils vary from heavy loams to light clay loams, to 
heavy clay loams and clays. They are usually clayey with clay content ranging from 
40 to 70 percent and can therefore be designated as heavy texturally. The pre· 
·ponderating clay minerals in these soils are those of the montmorillonite-beidellite 
groups as are known to have the silica sesquioxide ratio of 3 or even higher. These 
soils ~xhibit high expansion and shrinkage characteristics, hjgh hygroscopicity and 
high pore space. They have neutral to alkaline reaction. Their base exchange· 
capacity is fairly high throughout the profile depth and they are well supplied with 
replaceable bases, in particular, calcium. While they are generally ill-supplied with 
humus, available nitrogen and phosphates but are sufficient in potash. 

' . 

· 6-10 Kankar and other accumulations consisting of gypsum, sodium sul
phate and other salts, disposed at different depths and in varying concentrations 
along the·profile, are not the decomposed products of the parent rock, from which 
black soil is formed, but are mostly products of the secondary decomposition of 
soda-lim~· felspar .. The' soluble salts manifest a tendency to accumulate in 
soils if they are not leached out. The black soils have large quantities of replace· 
able calcium ; the high lime status minimizes the ill-effects on crop growth of the 
soluble salts, if present. Moreover, these soils have high fertility status and moisture 
retentivity. 

. 6-11 The cause of the dense black colour of these soils is not definitely 
. known. The theories put forth attribute the black colour of soil to the presence 
of titaniferrous magnetite, colour of clay and its humus complex, topographical 
positions and degree of hydration of iron oxide, derivation from rock having 
predo~nance of calcium, etc. The majority of black soils, however, contain little 
orgamc matter. 

6-12 Red.Soils occur over large parts of the two basins; the extent of their 
occurrence is only next to that of black soils. The regions occupied by acid granites, 
gneisses, quartzite and felpathic, with only subordinate rock types rich in 
iron and magnesium bearing minerals, give rise particularly to red soil but at places 
to yellow,· grey or even black-coloured soils. The ancient sedimentary sandstones 
and clays of the Cuddapah and Vindhyan systems have contributed secondarily 
to the formation of these soils. Distinct from the red soils formed from the above 
mentioned rocks, some red coloured soils are of different constitution having been 
derived from the surface capping of laterized rocks or from limestone formations. 
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This type '!f soil, though fr.equently red in colour~ is not always necessarily so and 
the colour IS !lot due to ~ high percentage of the iron content. It is noteworthy 
that the granites and gneisses also serve as a source of black soils described above. 

6-13 Texturally, red soils comprise coarse sandy loams, medium fine sandy 
l~ams, fine sand~ loams and loams. They vary from the poor thin gravelly 
hg~t-coloured soils of the uplands, by intermediate stages, to the rich-coloured fertile· 
soil of the low-level lands. The deep red soils exhibit a sandy loamy· texture at 
the surface wi~h !ilo~my composition in the deep~r layers. The shallow red soils 
ha~e charactensttcs similar to those of the deep red soils except for the depth 
which may be from 18 inches to even 6 inches. Red soil can also be present 
n:~ed with a high percentage of. coarse gravel and quartz pebbles with 
diSintegrated rock or moorum of varying depths underlain by bed rocJ<. . 

6-14 In contrast to black soils, red soils are more friable and light~texturedi 
sufficiently permeable to be well-drained, have a low water retentivity, negligible 
salt content seldom exceeding 0 · 2 percent, a low base-status and are almost free 
from lime concretions and carbonates, etc. · · · · 

The clay fraction of red soils is rich in ·kaolinitic type of minerals. Sometimes 
iron and manganese concretions are contained in the soil at the surface or in the 
upper layers. Often the presence of colloidal iron makes the soil sticky when 
moistened. The silica alumina ratio usually exceeds 2 ·0, thus differing from both 
the lateritic soil and laterites, which, though also of reddish. colour, have a silica 
alumina ratio of less than 2 ·O. Generally speaking, these soils are deficient in 
exchangeable bases. · · 

Red soils are deficient in nitrogen and organic matter but have sufficient 
p'utash and lime. The content of available phosphates is generally low to 
sufficient. 

The depth of these soils varies from a few inches to several feet. Because of 
their being friable, well-drained, and easily manageable, they are capable of withstan
ding a heavy moisture saturation without detriment to crop growth. 

6-15 Laterites and lateritic soils. The laterite soil group in its best develop
ment forms a belt of variable width, capping the hills and plateaus in the two basins .. 
Laterites are derived from a variety of parent materials principally igneous formations 
under conditions of high humidity, high temperature and alternate periods of 
wetting and drying. Most of the laterites in the form of massive beds are found 
capping hills at altitudes ranging from 2,000 to 5,000 feet. Although the laterite 
cap on the top of plateaus in the Deccan trap area varies considerably in thickness, 
extending to a hundred or two hundred feet, generally the laterite soils have a 
thickness of two to three feet. The laterites occurril.J-g at low levels, in many cases, 
are secondary (detrital), having been derived from high level (primary) and re
cemented on the valleys and plains. Primary laterite can be found at all altitudes 
if the conditions are favourable. On the whole, while the primary laterite is 
compact and fairly uniform in composition, the detritallaterit_~ is hetrog_eneous and 
seldom compact. . '·. . . ··, .. 
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. ·Although the laterite itself is something in the nature of a _soil cap passing· 
down by clear gradations into subjacent rock, the pedogenic processes have stop
ped short at a stage such that the resulting product, ferruginous, porous and 
vesicular, soft when fresh but hardening on exposure, is not in the true sense a soil. 
However, further modification and the action of ·biological and other soil forming 
agencies, convert laterites into a red to yellow. coloured soil, not very deep and 
composed of disintegrated loam charged either with segregated iron nodules or .at 
times having an iron . pan. · · . . . 

. 6-16 .Laterites being largely a product of the higher rainfall regions, with their 
alternate dry and moist conditions, the constant leaching action in these soils 
particularly in up-ghat areas, renders these soils poor in respect of their colloidal 
.and plant nutrient contents. This brings about conditions of deficiency of lime 
and oth~r bases, leading to somewhat acid reaction in this soil type. The primary 
individual particles in the clay and silt fractions tend to get cemented into secondary 
sand-like particles and therefore fail to manifest such typical properties of clays as 
swelling on wetting, plasticity and pronounced base exchange capacity. The silica 
alumina ratio is low in natural laterites; in true ·laterites, the combined silica 
being almost totally ·absent. · 
( 
· .:· · ·Because._.of the intensive leaching and the low base exchange. capacity, 
typical ~laterite soils are· lacking in elements of fertility and are of little value 
for crop production. ·While in some parts of the Krishna and Godavari basins, 
tillage· and secondary changes result in producing soils acquiring enough potash, 
nitrogen and phosphates, the laterite soils developed on the summits of the 
plateaus of Madhya Pradesh, Eastern Ghats and Orissa are generally deficient in 
these constituents. · . ) ' 

l 

~- 6-17 Alluvial soils are, as a rule, of sedimentary type· and are found in 
the ·delt~ic areas and on the coastal belt." They are formed by the annual deposition 
of rich silts brought down by the rivers. On the basis of the textural charac
teristics, these soils can be silty loams, silts, silty clayey loams, silty clays, 
clayey loams, clays and rarely sandy loams. They are generally well-drained 
and being inherently · fertile, they respond well to irrigation and generally give 
high crop yields. . · · · · 

The alluvial soil in the upper Krishna valley, 60 to 80 feet above the present 
river bed, comprises gravels, sandy silts and calcareous conglomerates of pleis
tocene age. ·There are also thick deposits of alluvium along the upper Godavari 
·basin composed of brown clay and sandy silts with nodules of kankar and beds 
of gravel, the later composed of pebbles derived fron1 the Deccan trap, agate and 
chalcedony. · 

6-18 Mixed soils In addition to the distinct soil types described above, 
combinations of these types are also met with in the two basins, e.g., mixed 
red and black soils, r~d and yellow soils, etc. The properties of such soils are 
those of the constituent soil types. 
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6-19 Salin!! soils are found near the west coast and alkaline in· some parts 

of the two basi_ns. The coastal soil, subject _to inundation by sea tides, contains 
hi_gh con.centratlon ?f solub!e salts, _mainly sodium and magnesium chlorides, 
With a. shghtly _alkalme r~acbon, low hme reserve and a fair to poor amount of 
manunal constituents, nitrogen, phosphates and potash. The alkaline soils are 
dev~loped in arid and semi-arid areas on account of the nature of the parent .rock~ 
basin-shaped _topogr~phy, excessive irrigation and consequent rise of water table 
under defecbv~ drainage conditions and salinity of irrigation water and are not 
o~ly charactensed by the presence of a high content of soluble salts but also of 
high exchangeable sodium. These soils in some canal-irrigated areas manifest 
a zone of salt accumulation and a high degree of sodium saturation, the soil 
structure getting worse with increasing sodium in the exchange complex.· . · · . ~ 

Saline and alkaline soils are amenable to reclamation and or the use of soil 
amendments like gypsum, sulphur, molasses and can thus be made to_ yield g~od 
crops. 

6-20 It would have been clear from the above description of the principal 
soil types in the Krishna and Godavari. basins and the general topographical 
feature of the basins described earlier in Chapter II that these soil types would also : 
occur n1ixed with each other. In fact, the soil map in Plate VI indicates only the· 
dominant soils in different parts of the two basins and within each of the dominant 
soil belts shown therein would occur also patches of some of the other soil types 
described above. ·. . 

6-21 It should also be noted that the principal soil types described above 
are primarily classifications of the top soil only. From the point of view of 
agriculture, the behaviour of these soils under irrigation and the general hydrology 
of the two basins, one needs to know not only the characteristics of the top soil 
and how these characteristics would be modified by some influencing factors (e.g. 
excessive content of soluble salts and high alkalinity resulting from sodiumisa• 
tion) but also the structure and the drainage characteristics of the sub-grade~ 

Drainage characteristics of soils 

6-22 The high content of clay in black soils and at times in allU:v!al 
soils confers on them characteristic physical properties such as low permeablltty 
and a high moisture holding capacity, conditions ":hich ar~ conduciye to lowering 
their capacity for sub-soil drainage but favounng a ~Igh capac.Ity for surface 
drainage. The presence of gypsum and ?odular kank~r tn th~se soil types render 
them more pervious to water and thus h~ble to ~e eastly drat~eq. In other t~pes 
of soils viz., red, lateritic and some mixed soils~ the top sollts generally light 
texturally and, therefore, it rarely prese?ts any drainage problem, except when the 
sub-grade happens to be of an impervtous type. 

6-23 The sub-grade m~y be moorum, 'Yith good drainage properties; it 
may be trap rock and impervious to flow or 1ts structure may be such as would 
give it a permeability in between these t":o extremes .. ~en the sub-g~a~e has 
good drainage characteristics, there are bttle complications under rrngated 
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conditions except that excessive seepage, in the absence of a good outfall into a river, 
may bring aBout a rise in the sub-soil water table and consequent water logging. 
When the sub-grade happens to be impervious, then any water percolating down 
through the top soil is blocked by the sub-grade and, therefore, tends to flow in 
a lateral direction, thus bringing about conditions of perched water table or 
appearance of water at the surface in the adjoining lower fields. Several· instances 
of this phenomenon have been noticed in the two basins and adjoining areas. . 

. . 
' 

6-24 As a result of soil profile studies in the black soil areas of some canal 
systems in the Jormer Bombay State, viz., Nira Right and Left Bank Canals, 
and the Pravara Right and Left Bank Canals, these soils have been divided* into 
two major groups according to the soil forming processes operating there. 

. In group . one are included soils developed under conditions of restricted 
drainage which exhibit the presence of appreciable amount of soluble salts in 
their profiles, the soils becoming cloddy and attaining a high degree of sodiumisa· 
tion of clay complex. While the deposition of salts in this group is normally low 
at the surface, .. first increasing with depth and then decreasing, in some types the 
salt content goes on increasing with depth without the formation of a salt accumu
lation zone. 

The soils included in the second group are developed. under conditions of 
free drainage and manifest considerable variation in their free lime content. 

In some irrigated areas, type of black soil overlies a practically impervious 
sub-grade locally known as Chopan. The Chopan black soil found in valleys 
is deep, heavy and highly retentive ; similarly reddish yellow or grey · soil is 
f()und at the surface of denuded areas and is impermeable and clayey, 4 to 6 feet 
in depth, overlying Chopan. At places 2 to 3 feet depth of black stiff soil occurs 
above that sub-grade. Such Chopan soils in Maharashtra have been reclaimed 
by cutting through the impermeable sub-grade by a system of drains. 

Effect of rainfall on soil formation 
6-25 It will have been seen from the preceding paragraphs that one parti· 

cular type of soil is not formed solely from any one type of parent rock. For 
instance, while the black soil is derived mainly from the Deccan trap, it is by no 
means confined to the trap areas but is met with also in areas where the parent 
rock consists of gneisses, chamokites, cretaceous sediment, etc. Likewise, while 
the red soils are derived mainly from granites and gneisses, there are instances 
where those very parent rocks serve as a source of black soil. This would suggest 
that apart from the chemical composition of the parent rock other fa.ctors, such 
as climate, also play an important part in the formation of soils. 

6-26 An examination of the soils in the two basins, taken together, in relation 
to the annual rainfall isohyets ·shown in Plate IV reveals the following dominant 
features : 

*: Basu J.K. & Sirur, S.S. (1938) Ind. Jour. Agrl. Sci. VIII, 1:637-97 
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TABLE X 

EFFECT OF RAINFALL ON SOIL FORMATION 

Northern parts Southern parts 

Predominant Predominant Predominant Predominant 
parent rock soil type parent rock · soil type 

Basalt Red soil Gretaceous and Lacerite 
(gravelly) tertiary. 

Basalt, archaean Red and yellow Basalt, archaean Red soil 
gneiss and soils, red gr- gneiss and 
schist, etc. avelly soil schist etc . 

. (shallow to 
medium). 

1,030-600 mm. Basalt Black soil Archaean, etc. Laterite soil 
soil (40-24 inches) (medium). red, 
soil. 

600 mm. (24 Basalt Black soil Archaean, etc. Red soil, 
inches) and (medium mixed red 

below to deep). and black 
soil and 
black soil 
(deep) •. 

Deviaiion, if 
any,from the 

predominant 
soil types 

Skeletal soil 

Skeletal 'soil and 
deep black soil 
along rivers. 

It is thus seen that in areas of high rainfall (2,000 mm. and above) the cliinate 
is conducive to the formation of laterites and lateritic soils. With decreased rainfall 
(1 ,000-600 mm.), the black soils generally predominate. With slightly less rainfall, 
the types of soil formed show variation due to the variety of parent rocks. 

Behaviour· of different soil types under irrigated agriculture 

6-27 Shallow black soils overlying well-drained open-textured bed rock can; 
under irrigation and good management practice, be highly productive. When black 
soils formed from soda-lime felspars are subjected to heavy irrigation they are likely 
to undergo changes due to continued hydration and decomposition liberating lime and 
soda. In the absence of leaching through drainage, this would lead to the develop
ment of salinity. In such cases, the soda liberated may lead to sodiumization of clay. 

- The latter being highly impervious swell heavily on the application of water and 
shrink on drying to form a hard mass, thus leading to development of deep cracks. 
Under irrigated conditions, even if the pH is somewhat .high, i.e., from 8 · 5 to 9 · 5, and 
the degree of alkalization is less than 25 percent, the crop yields are not affected 
appreciably. This is contrary to the experience with the alluvial soils of north 
India. 



6-28 In black soils, under irrigation, the general distinctive profile characteris
tics which are noticeable under un-irrigated conditions are apt to be obliterated, 
largely due to the leaching of salts~ These soils are likely to give trouble if care is 
not taken t~ avoid promiscuous or indiscriminate irrigation of land or if water is 
applied in such manner as to maintain soil in over-moist condition. It is helpful in 
such soils to restrict wet and perennial cultivation to low lying areas provided drainage 
is good*. Heavy black soils are, therefore, essentially suitable for cropping in the 
post-monsoon period but, if shallow and overlying a well-drained subsoil, as already 
stated, black soils ·are known to be highly productive under irrigation and good mana-
gement practice. · - ·· · 

6-29 Red and mixed soils, because of their permeability and low water-holding 
capacity, react favourably to the application of irrigation water and do not give trou
ble. They are friable, well-drained and easily managed. As such, their behaviour is 
normal and good crop yields can be obtained from them with application of irrigation 

· and fertilizers. 

6-30 The laterites and lateritic soils, which are normally met with in high rain
fall areas, have conspicuous good drainage capacity. They are mostly covered with 
forest or scrub jungle and, where not under scrub jungle or grass, bear dry rain-fed 
crops; 

6-31 The saline and alkaline soils need reclamation before normal cropping 
can be ensured. 

Crops grown in relation to soil types 

. 6-32 Table XI gives a general analysis of cropping under rain-fed and irrigated 
conditions for each of the four main soil types viz., black, red, lateritic and allu
vial. The names of crops have been arranged in the descending order of acreage 
covered by each. 

TABLE XI 

CROPPING PATTERN BY SOIL TYPES 

Soil type . Rain-fed culti'l)ation Irrigated agricultz.'l'e 

----·--------------------------------------~---------------
Black soil .. Jowar, cotton, wheat, pulses oil- Paddy, vegetables, chillies, 

seeds gram, millet and cotton, jowar, wheat, fruit 
grou~d-nut. r_ crops, sugarcane and oniQns. 

Also grown are ginger, paddy Also grown are pulses, ginger, 
(if rainfall is high), linseed, linseed, potatoes, mai:z;e, bana-
tobacco, niger, kulthi and na and tobacco. 
chillies. 

*At the Nandyal Agricultural Fait-,.;, where the soil is stijf deep black clay extending to a depth 
of seven feet and has a pH of about 9·0, in seasons of heavy rainfall, crops have been noted to suffer 
for want of drainage. · 
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TABLE XI (concluded) 
CROP PA ITERN BY SOIL TYPES - . 

Rain-jed cultivation Irrigated agn"culturt ~ ·• 

• ]owar, ground-nut, pulses, ragi, Paddy, vegetables, ground-nut.; 
oil-seeds and millets. sugarcane, banan~,fruitCJ~ps_ 

and areca. 

Also grown are cotton, paddy 
(if rainfall· is high) coconut; 
ginger, chillies, and ~star. 

i · • . " I 
' . - . :. .. . .. . .. ~ 

Also grown are chillies, betel, 
ragi, coconut ahci o¢ons. . ' . 

• Paddy, jowar, ground-nut, pul- Paddy, sugarcane, vegetables, 
.ses,oil-seeds, millet, cardomum. banana, chillies and areca • 

. '· . .' . 
Also grown are niger, saf-flower, Also grown are wheat.fruit crops, 

linseed, coconut, pepper, su- · termeric, ginger, onion, card-
garcane, banana, and areca. omum and P<>:tatoes. · 

. ]owar, chillies, cotton, pulses, Same· as under rain-fed condi-
paddy,wheatandsugarcane. tions, paddy is also grownin 

Andbra Pradesh. · 
Also grown is ·coconut. ·: · . 

It is seen that paddy, sugarcane, vegetables, chillies, areca, banana .and fruit 
crops are grown under irrigated conditions on laterite· and lateritic, black and red 
soils. Jowar, ground-nut, pulses, oil-seeds, millets and paddy are grown under rain
fed conditions on black and red loamy soils. Ragi is grown under botbrain-fed and 
irrigated conditions mostly on light type of soil, principally the red loamy soil. 
\Vheat and fruit crops are grown on laterites and lateriti~ and black soils under irriga
ted : conditions. Cotton and fruit crops are grown mostly under irrigated and rain
fed conditions on black and alluvial soils while tobacco is grown under both irrigated 
and rain-fed conditions on black soils. · 

6-33 D~ep black soils are regarded as good for wheat and a variety of other 
crops, particularly rabi crops ; medium black soils ·for wheat, cotton, sugarcane, 
jowar, ground -nut etc., for both kharif and rabi crops : shallow. black soils for a 
variety of crops depending on their clay content ; clays and loamy soils are generally 
put under paddy. · · 

6-34 Red sandy soils derived from sand-stones and lime-stones are more suit
able for klzarif crops. 

The mixed red and black soils differ widely in depth and fertility and, although 
these soils are deficient in nitrogen, phosphoric acid, organic matter and lime, they 
produce a large variety of crops under irrigation. · 

The gravelly soils are ·generally poor and grow inferior millets and oil-seeds. 
\Vhen such soils occur in association with black soil, crops like paddy and wheat 
are possible. - · 

23 I. &: P. 



Predominant soil types by districts 

6-35 · Tlfe following information with regard to the predominant soils, district
wise, has been summarized from the data {not yet published) compiled by the Divi
sion of Soil Survey and Land Use of the Indian Agriculture Research Institute. The 
suffix {K) or {G) indicate whether the district lies in the Krishna or the Godavari basin 
respectively. 

Andhra Pradesh 

Adilabad (G), Medium black soil in the northern half of the district, deep 
black soil in areas near banks of the Godavari, the rest of the area has red 
soil.· 

Anantapur (K), Majority of the area has red soil ; black and alluvial soils 
are also present. While the non-calcareous red soils have loose struc
ture, are poor in organic matter content and neutral, the calcareous soils 
are fairly deep and poor in organic matter content. The black soils 
are clayey. All~vial soils are sandy at top with salts in sub-soil layers. 

Cuddapah (K), Both red and black soil, the latter of calcareous and non
calcareous types. The organic matter content of soils is low and they are 
well drained. . 

·East Godavari (G), Black soil, clayey, pH about 8 ·7, nitrogen content high in 
Amalapuram and Mandapeta taluks. Loamy to clayey soils in the 
Peddapuram and Ramchandrampuram taluks; the soils of the former 
taluk are better. drained. The lime, nitrogen and available phosphate 
contents are low. 

Guntur (K), Black soils, heavy clays with good supply of lime, pH about 8 · 8, 
nitrogen content medium, phosphates low but potash well supplied. 

Hyderabad (G & K), Both shallow black soils and red soils are met with. 

Karimnagar (G & K) : Same as for Adilabad District. 

Khammam (G & K) : Soils in the area are sandy loam, clayey loam and 
loam. The red sandy loam is known as chalkas. At a few places; 
soil is highly coarse-textured and known as dubbas; it is permeable and 
subject to intensive leaching, of low fertility and has low organic matter 
content. The clay loanis are black or grey - occurring near the river 
pan.ks and lowlying areas. They have a high calcium carbonate con
tent. 

Krishna (K), Valley land along the river has deep black soil ; the remaining 
area has predominantly red sandy soil with small portions having red 
and black soils. Soils from two areas near Vijayawada have been des
cribed as saline, having sandy loam texture, appreciable sodium chloride, 
low total and available phosphates and poor nitrogen. 
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Kurnool {K), Major portion of this district has black soil, well supplied with 
plant materials and lime content is over 2 ·S per cent. In the dry part 
of the district, the soil is of chocolate clay loam type, overlying stiff yellow 
clay. 

J.f ahbubnagar {K), The district has both deep and shallow black soils and 
also red soil of sandy loam type. Deep black clayey soils are present on 
northern side of the Krishna river. 

Afedak (G & K):-Same as for Hyderabad district. 

N algonda (K) :-Same as for Khammam district. 

Nizamabad (G):-Clay loam to clayey soil with low nitrogen and phosphates 
but fair potash content. The content of exchangeable calcium is 
high. . 

VisaklzapatnanJ (G) :-Soils loamy to sandy in texture, low soluble salts, pH 
about 7 · 5; well drained, rich in phosphates but poor in nitrogen. · 

JVarangal (G & K):-Soils show great variation· in texture and have low 
nitrogen, phosphates and potassium content. · 

JVest Godavari (G):-Alluvial soils, Clayey to silty clay to clay loam. The red 
ferruginous soils are loamy to sandy loam in texture. The black and 
alluvial soils contain high amounts of soluble salts, decreasing with 
depth along the profile; pH about 8 · 0. . · 

1\ladhya Pradesh 
Bastar (G):-Mixed red and yellow soils predominate in the district; skeletal 

(gravelly) soil is also met with. Calcium carbonate content of soil is 
low, pH ranges from 6·6 to 8·4, nitrogen is low and exchangeable 
calcium high. · · ' · · 

Chlzindwara and Seoni (G):-The variations in soils are indicated by local 
names e.g. kali, morand, khardi and mutabara (sehra and bardi). 

Durg (G) :-Same as for the Chhindwara district. 

t\ laharashtra 
Almzednauar ( G & K) :-Three types of soils, black, red and grey or white 

are present. The soils along the river banks are deep and rich and 
gradually grow poorer as they approach the hills. 

Osmanabad (G & K):-Mainly medium black soil; some shallow reddish 
brown soils are present in hilly areas. _ . 

Poona ( G & K) :-Three types of soils, black or medium black, red and coarse 
grey are met with. Soils in the western part of the district are lighter 
than those in its eastern part. Soils in the hilly areas of the district are 
sandy. 
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·Ra!liagiri(K):....:.:.Literites' occupy the largest area of the district. Soils of 
_, the remaining area· are of four types, (i) yellowish to reddish brown in 

colour, generally put under rice cultivation, (ii) garden soil preferred 
for garden crops, (iii) alluvial soil and (iv) poor quality soil, locally 

· known· as· verkas having·Jime content ranging from 1 to 3. 3 per cent. 

Satara (K) :-·The iinportan~ soil groups are (i) lateritic soil, reddish to light 
brown in colour, (ii) deep black to dark brown soils (iii) brown to dark 
brown soil'of niediuni depth and rich in lime. The. soluble salts are 
low at the .surface but jncrease dow~ the profil~. . 

Sangli (K) :-The western ·part of the district receiving very heavy rainfall 
· ·. has lateritic soil growing paddy and hill millets; (ii) the portion of mode

rate rainfall has deep black soil of alluvial origin which is inherently 
_ ... fertile; {iii) the easter_n part of the district is comparatively drier and 
· has a .nnxtur~ of medium black and poor shallow sandy soils . 

• \. ' ~ • ~ l ,\ : ' ! • 

Mysore 

Sholapur (G & l() :-Three types of soils are met with in the district(i)black 
soil having ~ fair content of lime, (ii) coarse grey soils on gently sloping 
land and (iii) reddish soils along th~ ridges and near low hills. 

~ . ~ . 
•. • J 

l 
i ) j . . 

Belgaum (K) :-The district has red, laterite and black soils. 
. . 

Bellary (K) ~--While the main soil type is red loam, black soils are found 
· · , towards the eastern and western · sides of the district. 

• . l • 

Bijapur (K) :-The major part ~f the district has heavy and deep black soil, 
sometimes more than 20 feet in depth. In the Don valley and that of 

· · Bhima and along the Krishna river,: there is deep rich. soil, at some 
. places soil contains soluble salts. The deep black s.oils are relatively 
more clayey and· contain appreciable lime content than the shallow 
black soils. The red soils are relatively poor. · 

Chikmagalur (K) :-The red and laterite soil types are more predominant. 
While the red soil areas have rolling topography, those having lateritic 
soil near the western side of the district are under forest. The red soils 
are relatively -richer in the manurial constituents than the lateritic 
-soils. 

Chitradurga (K) :...-The predominant soil in the district is of red type with 
. low manurial constituents and exchangeable calcium. - . . . 

' . 
Dharwar (K) :_.Red, black and brown. soils occur ~n the ~istrict. The _red 

·soil is shallow and gravelly. Med1um black sod has high clay and hme 
contents. The brown soil has relatively less clay and. more sand. 
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Gulbqrga (K) :-Like the Bijapur district, the predominant soil in- this district 
IS black. .. . 

Hassa'} (K):-Loamy soil, neutral· to slightly acidic in ·reaction, low in 
nitrogen and phosphate contents but potash content is variable. 

Kanara (K) :-M~stly lateritic soil, coa~se, poor in lime and phosphates, 
but havmg fatr content of humus,. nitrogen and potash. The red.soils 
which are also present, are loamy to sandy in texture. · . .. . ·. · ' 

Raichur (K) :-The predominant soils in the district are black and red earths. 

Shimoga (K) :-Red, black and alluvial soils of loamy texture containing 
fair calcium content. The sub-soils in all these cases are highly gravelly. 

Tumkur (K) :-Mainly red soils, ranging in texture from loamy to · sandy. 

Koraput (G):-The soils are red, sandy to loamy, particularly for the first 
and second foot depths. 

Need for comprehensive scientific soil surveys 

6-36 The necessity of scientific soil surveys of an area to be put under irrigat
ed agriculture has been stressed in paragraphs 6-1 and 6-2 above. Such a survey . 
must aim at obtaining: 

(a) information with respect to geology, nature of parent rock or sub-grade, 
effective depth of soil, presence or otherwise of hard pan; 

(b) surface and sub-surface drainage characteristics, knowledge of water
table and the nature of its fluctuations during the year; 

(c) physical and chemical characteristics, for example, texture, contents of 
each of the soluble salts, calcium carbonate, exchangeable bases and 
manurial constituents, etc., exchange capacity, pH; and 

(d) analysis of sub-soil water to determine whether its fluctuations would 
tend to aggravate any undesirable fe~tures in the soil. 

6-37 These soil surveys must not be limited to plough depth but should be 
t~xtended to a depth of 8 to 10 feet below ground level or to hard sub~grade, if the 
latter is nearer. 



· · The ·area· to be surveyed should first be divided into a broad grid depending 
on the extent of the area and variations in important soil features, as indicated by a 
preliminary recannaissance of the area. · If as a result of a somewhat broad-based 
survey, certain objectionable salt contents or pH indicates prevalence of deteriorated 
soil conditions, then the entire area or the part cpncerned should be re-surveyed on a 
more intensive basis. This helps to demarcate areas requiring special attention or 
treatment, before starting irrigation or later on. . · 

· · · 6~38·. After th~ intr6duction ~f irrigation, at suitable inte~als of time, it will 
be necessary to repeat similar soil surveys to determine the changes, if any, which 
have been brought about in . the soil characteristics by irrigation. This will indicate 
tendency~ if any, towards development of deteriorated soil conditions, which require 
attention. 



CHAPTER VII 

LAND USE AND AGRICULTURAL PRACI1CES 

Introductory 

7-1. Considerable difficulty has been experienced in presenting a picture of land 

use in the Krishna and the Godavari basins. No basin-wise statistics are available. 
The annual Agricultural Statistics published by the Govemme1;1t of.India give informa. 

tion only by districts. To get some idea of land use within the Krishna and the Goda

vari basins, the relevant figures available in the Agricultural Statistics for the . dist~icts 
. . .. ' . 

in each basin have be en reduced in the proportion, given in Table .I, of the area of the 

district in each basin to the total area of the district. The results must, therefore, be re

garded as only approximate. 

Land Use 

7-2. Tables XII and XIII give for the Krishna basin and the Godavari basiri, 

respectively, the figures of land use, district-wise and State-wi~e. As in Statement I, 

figures have also been included for some of the districts outside the Krishna drainage 

basin in which the waters of the Krishna are actually in use or are proposed to be used, 
' . 

but these figures are not included in the total areas given for the basin. The area .. at 

present irrigated from the Krishna and the Godavari outside its drainage basin is, 

however, included in the figures of irrigated area shown in Tables XII and XIII. 



Serial 
num
ber 

1 

~ 
State !District 

2 
' . '' 

ANDHRA PRADESH 

Normal 
weighted 
annual 
rainfall· 

3 

Inches . 
',.," 

4 

: ()< 
.1' Anantapur ; . I ,( '21.'7 '.') ' '•' 23.6. . . 
2 . Chittoor* · , i .. ; ' · ..•. ·: 35.~ ·. / .. 100.0 
3. Cuddapah*. . . , ., . , 27.6. . 100.0 
4 Guntur ;~-- '<- ·~; .; .. 32~5 ., .: . 36.4 

'5 Hyderabiu:t · ; • ' '·· ·~ '' .21. 6 · ' .. 98· •. 5 

6 Karimnagp~r · ' . ' .. ~ ••• 38.4;· .0.3 
.JI ! l 

7 Khamam 41.3 43.5 
8 Krishna . • 37.4 42.5 

9 Kumool . 26.6 42.4 

10 Mahbub nagar 27.6 100.0 

11 Medak 33.5 15.2 

12 Nalgonda, . ~ ' ,, ! • 28.5 100.0 
' '' 

j 

J3 Nellore* . 39.4 100.0 

14 Warrangal · -~ . 41.3 47.5 . 
' . 

Total: . 
MADRAS 

' . 

1 Chingleput . 100o0 
-· 

'2 South Arcot * 0 
100.0. 

Total 

.MAHARASHTRA: ' 
1 Ahmednagar 25.6 36.2 

J 

.) 

. ' 

2. Bhir- 27.6 14.2 
3 Kolhapur 78.7 91-.4 
4 Osmanabad 33.5 31.8 
5 Poona 51.2 99.1 
6 Ratnagiri 118.1 Oo9 
7 Sangli (South Sa tara) o 29.5 100.0 
8 Sa tara 49.2 100.0 

9 Sholapur 23.6 99.2 

Total_ 

TABLE 
STATISTICS OF LAND USE IN KRISHNA BASIN 

5 . 6 

Not · Culturable 
available area 

for (5-6-7) 
cultivation 

7 8 

Net 
area 
sown 

.. ·., 

9 

. . . . . . • .....••. ~~sand acres : .••..• ~ ..•. 

' : 
1,116 113 169 . 834 587 

• 3,782 858. . ~32 2,092 915 
,· ..- ~ 

. 3,799 . 1,157 365 2,277. 1,00~ 
1,373 ' 170· 146 1,057 713 

. 1,839 J94 290. 1,355 836 
9 2 . 1 6 4 

/ 

1,109 435 124 550 359 
1,376 ·94 177 1,105 541 
2,499 721 237 1,541 1,200 
4,560 738 447 3,375· 2,376 

381 32 52 297 172 
3,443 250 401 2,792 1,724 

. 4,8_72 460 1,471 2,941 1,492 

1,552 394 273 885 523 

19,257 
. 

3,'143 2,317 13,797 9,095 

1,959 . 121 558 8,280 656 

2,693 159 632 1,902 1,281 

4~652 280 1,190 3,182 . 1,937 

1,522 178 134 1,210 . 1,116 

392 s 14 373 280 

1,846. 346 -~ 154 1,346 912 

1,102 1 30 1,071 785 

3,809 466 512 2,831 2,378 

28 9 19 8 

2,129 116 106 1,907 1,595 

2,607 367 258 1,982 1,690 

3,675 98 184 3,393 2,876 

'· 17,110 1:~577 1,401 14,132 11,640 





Serial 
num
ber 

S..tatefDistrict 

1 2 

MYSORE 

1 Belgauni 

2 Bellary 

3 Bidar .. : 
• 

4 "Bijapur • 

• 

. : ., 
• 

• • 

5 Chikmagalur ·• l .. 
6 Chitradurga 

7 Dharwar 

8 Gulbarga 

·9 Hassan 

10 Kanara 

11 Raichur • 

12 Shimoga 

i3 Tunikur • 

. ' 

. -
.. . ~.-

• 

• 

• 

• 

. .. 
• 

• 

Total. .• 
. . ~-

66 

Normal Percentage Gross 
weighted area of area as 
annual . district per village 
rainfall _ papers 

3 4 5 

TABLE. 
STATISTICS OF LAND USE lN _ 

. Not Culturable 
Forests available area 

for (5-6-1) 
cultivations 

6 7 8 

Net 
area 

sown 

9 

Inches •••...•. ·~ ·. -....... Thousand acres . ............ . 

39.4 
22.6. 

35.4 

23.6 

88.6 

21.7 

27.6 

26.6 

39.4 

108.3 

23.6 

78 .. 7 

27~6 

90.8 

100.0 

17.9 

100.0 

86.0 

100.0 

86.5 

100.0 

19.3 

6.2 

100.0 

74.4 

37.1 

3,004 

2,451 

239 

4,231 

1,502 

2,649 

2,944 

3,930 

309 

157 

3,438 

1,894 

971 

27,7_19 

440 

379 

3 
.. 208 

296 

214 

241 

78 

12 

128 

348 

273 

43 

2,663 

140 

318 

15 

156 

151 

217 

142 

192 

35 

5 

274 

263 

118 

2,424 

1,754 

221 

3,867 

1,055 

2,218 

2,561 

3,660 

262 

24 

2,816 

1,358 

810 

2,095 

1,443 

161 

3,557 

402 

1,318 

2,349 

3,144 

122 

18 

2,651 

470 

449 

2,Q26 -23,030 18,179 

GRAND TOTAL FOR THE BASIN , 64,086 7,383 5,744 50~59 38,914 

Notes: 7 - -
• (1) The figures in colwnns 5 to 18 are based on the Agricultural Statistics for the year 1957-58 and the 

. (2) The "p~tc:emag~ ai ea of district" shown in column 4 represents the percentage area of the district lying 
· asterisk whlch./ie wholly outside the basin and for which 100 percent of the area is taken; but the 

(3) The figures withiiz brackets in column 13 against Guntur and Krishna Districts represent the total canal 
basin of the Ktishna, is based on the waters of the Krishna river. The figure in column 13for Kurnool 

. (4) Since·practically the entire irrigation in the Ahmednagar District is from the Godavari river system, 

(5) 11ll figures within brackets in column 17 are based ()IJ the figures in column 13 and the total irrigated 

Y~ rD,r..\: I· 9 klU ·Ntf 



67 
xtt (concluded) 
KRISHNA BASIN AND ADJOINING AREAS ---Area Area Unculti- Area Irrigated Irrigated Percentage 
sown cropped vated cropped · of ··Serial 
more (9+10) culturable by by by Total area irrigated ·, · .l:lum-
than area Canals Tanks wells & 13 to lS ~- . - cropped·: · . .. /Jer 
once (8-9) other . . ·, · ... ·area to 

sources ... total 
cropped 

area 

10 11 12 13 14 15 16 17 IS 19 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... Thousand acre. . . . . . . . . . . . . . . ... 

ss 
66 

12 

69 

14 

. 72 
80 

2 

3 

1 

14 

8 

396 

1,452 

{ r . ~. 

2,150 329 . 35 19 70 124 132 . '· 6.1 ' . ,1 

1,509 311 32 14 
' ~· , 

s 51 ss 3.6 ,2 . 
173 60 .. 4 4 s 2 .. 9 .. ,. 3 

3,626 310 2 2 61 I 65 69 '.1.9. i.4 • l 

.. 
~ 416 653 18 41 .. 71 130 ' . . 134 ; 32.2 _,.! ''5 

' ' ' t . i •, ., 
1,380 900 20 42 35 . ' 97 103 7.4 -6 

' , I ... 
2,429 212 8 97 I 12 

l c' . .117 117 4.8 ··1 
• j ' ; 

' 
3,146 516 14 . 30 44 45. 1.4 I .:8 

125 140 3 12 •.. I 3 18 20 . 16.0 _, ';9 
' 

19 6 2 1 3 4 '21.0 ; ; '10 

2,651 165 11 10 10 31 31 1.2 11' 

484 888 35 121 39 195 199 ·· · 4Ll' · ·· · IZ 

457 361 32 11 43 45 9.9. 13 
'· . . ·"' '. 

18,575 4,851 16~. 4()6 35Z 9ZZ ' 959 5.16 
'\ . 

40,366 12,045 1,710 1,011 1,129 l3,850 . 4,503 11.3 
.. 

"percentage area of District" shown in column 4. 

within the boundaries of the Krishna- drainage basin, except in the case of districts marked with an 
figures for these districts are not included in the totals. 

irrigation in each of the two districts as this irrigation, even though lying partly ·outside th~ drainage 
District is the estimated irrigation in that district from the K.C. Canal. ~ ·. . ~ ;· 

the figure in column 13 for Ahmed11agar Distric( is taken as nil. 
·-

cropped ~rea of the district. 



Serial · ~ · ·State 
number· 

District 

1 2 

Normal 
weighted 
annual 
rainfall 

3 

ANDHRA PRADESH . inche.J 

'1 Adilabad . 39.4 
'2 East Godavari • 43.3 .. 
·3 Hyderabad 27.6 
·4 KarimJ?.a.gar . ~ 38.4 

•. 

s Khammam 41.3 
6 Medak' 

..... fj 

33.5 .. 

68 

'fABtl! 

STATISTICS OF LAND USE 

Percentage Gross area Forests Not avail- Culturable Net area 
. area of as per able for area sown 
district village. cultivation (5-6-7) 

papers 

4 5 6 7 8 9 

.........•.....• Thousand acres .......•................. 

100.0 ! 4,130 1,572 522. 2,036 1,299 
66.8 2,430 898 275 1,257 . 691. 
1.5 28 3 4 21 13 

99.7 2,928 630 375 1,923 1,307 
51.8 1,320 517 147 656 427 
84.8 2,124 177 288 1,659 959 

'7 Nizamabad . •' ' 39.4 . ' 100.0 1,908 386 328 1,194 709 . 
~· 8 Visakhapatnam 45.3 27.5 912 398 201 313 224 
·9 Warangal. .. 41.3 52.5 1,715 435 302 978 578 
10 West Godavari 43.3 20.0 386 39 65 282 191 

Total 17,881 5,055 2,507 10,319 6,398 

MADHYA PRADESH 
1 Balaghat . 63.0 75.8 1,704 798 169 737 475 
2 Bas tar 59.1 94.4 9,140 6,581 270 2,289 1,353 
3 Betul 43.3 22.3 sss 180 29 346 198 
4 Chhindwara 45.3 75.8 1,897 818 138 941 832 
5 Durg :" . 51.2 13.2 634 164 42 428 326 
6 Mandla . 59.1 6.2 203 90 13 100 50 -7 Raipur 55.1 0.5 27 11 2 14 10 
8 Seoni 55.1 74.8 1,609 539 91 979 565 

Total 15,769 9,181 754 5,834 3,809 

MAILUU.SHTRA 

1 Ahmednagar . 25·6 63·8. 2,683 315 235 2,133 1,968 . 
2 Akola 33·5 35·3 921 76 64 781 666 
3 Amravati 35·4 34·3 1,034 298 32 704 568 

4 Aurangabad 27·6 93·0 3,740 189 154 3,397 2,880 



xnt 
IN GODAVARI BASIN 

Area 
sown 
more 
than 
once 

' ~ ' 
Area crop- Unculti- Area irrigated Total (13 ·Irrigated, }'ercentage 
ped(9+IO) vatedcu/- ---------- to 15) .. cropped ofirriga· 

turable By canals By tank~ By wells area ted crop-
area and other ped area Serial 
(8-9) sources to total num-

cropped · · ber 
area 
Col. No. 17 
--x100 .. 

~: Col. No. 11 r 

---------------------------~----------~----' ' 17 '18 .. 19 I 10 11 13 14 15 . 16 
• ~ .' ; • .• • I • ' I 

...•........•..........•........••..........•......... Thousand acres . ............. . 

19 
164. 

. 20 
2 

58 
82 
54 
31 

. 49 

479• 

158" 
59 
15 
34 
80 

3 
3 

28 

3ga 

112 
4 
2· 

120 

1,318 
855 

13 
1.327 

429 
1,017 

791 
278 
609 
240 

6,877 

633 
1,412 

213 
866 
406 

53 
13 

593 

4,189 

. 2,080 
. 670 

570 . 
3,000 

737 
566 

8 
616 
229 
700 
485 

89 
400 

91 

3,921 

262 
936 
148 
109 
102 

so 
4 

414 

2,025 

165 
115 
136 
517 

11 
(477) 

35 
2 

12 
134 
36 
8 

(533) 

1,248 

79 
.. 

25 

1 
21 

126 

(123) 

.. 

47 
89 

l 1 
204 
64 

139 
113 
56 

107 
25 

' 
845 

83 
25 
... 
7 

1 
13 

129 

•• 

. 3 

4 
1 

. 73 
4 

31 
17 

,.. IS 
20 
6 
1 

174 

• 
6 

11 
9 

26 
12 

•• 
7 

61 

104 
2 
s 

88 . 

.. '61 
(570) 
.·i ·.2 
. 312 

I 70 
.. 182 
.. 264 

. 107 
:.· .135 
(564) 

. ' 
2,267 . ' 

168 
36 

9 
26 
34 

2 
41 

• 

.74 
. (~87) 

. 2 
338 . 
.70 
216 
.325 
14.1 
153 

(732) 

2,738 

168 
i 

38 : 
-10 
26 
34 

2 
40"' 

316 318 

. . (227) (267) 
2 2 
s 6 

88 : ' . 118. ' . 

5~6 -~ ·,1 
;'I ' .•• ,'") ·2 
; 15.4 I · 3 
·25.5~- :4 
:16.3:: rs 
2l.3 ' :·.6 

· 41 .. 1u 
: .50.6 •; 

25.2 'i 

;39.8 

26.5 
2.7 
4.5 
3•0 
8.4 .~' 

16.1 
6.7 

7.6 

7 
;8 
·g 
10 

~ .. 

·,I 
. ! 

1 
2 
i3 
4 
:S 
~ .. 6 . 
7 
8 

12.8 1 
0•3 2 
1·0 ./ .3 

·' 3.9 4 
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tABL~ 

STATISTICS OF' LAND USE 

Serial 
number 

State Normal 
weighted 
Annual 
rainfall 

Percentage 
area of 
district 

Gross 
area as 

per 
village 
papers 

Not avail- Culturable Net area 
Forests able for area sown 

District cultivation (5-6-7) 

1 2 3 4 5 6 7 8 9 

MAHARASHTRA-Continued. 
inches •...•................ Thousand acres ............ 

5 Bhandara. 59·1 100·0 2,283 649 223 1,411 921 
6 Bhir 27·6 85·8 2,368 28 84 2,256 1,694 
-7 Buldana . 33·5 39·6 956 120 52 784 659 
8 Chanda 55·1 99·0 5,923 3,511 305 2,107 1,226 
9 Jalgaon 23·5 0·5 14 2 I 11 10 

10 Nagpur 46·3 100·0 2,443 266 181 2,006 1,301 
11 Nanded . 39·4 100·0 2,990 224 281 2,485 1,930 
12 Nasik 39·4 47·2 1,819 397 177 1,245 1,087 
13 Osmanabad 33·5 -68·2 2,364 2 64 2,298 1,682 
14 Parbhani . 33·5 100·0 3,090 63 118 2,909 2,216 
15 Poona 51·2 0·9 35 5 5 25 22 
16 Sholapur . 23·6 0·8 . 30 1 1 . 28 23 
17 Wardha . 43·3 100·0 1,554 162 105 1,287 1,000 

18 Yeotmal . 39·4 100.0 3,341 768 290 2,283 1,804 

Total • 37,588 7,066 2,372 28,150 21,657 

MYSORE: 
1 Bidar 35·4 . 82 ·1 1,096 11 96 989 739 

ORISSA: 
1 Kalahandi 55·1 11·0 357 140 28 189 110 

2 Koraput . 59.1 63·8 4,032 497 1,195 2,340 1,521 

Total 4,389 637 1,223 2,529 1,631 

Grand. Total for the basin 76,723 21,950 6,952 47,821 34,234 

Notes:-(1) The figures in columns 5 to 18 are based on the latest available Agricultural Statistics (of 
1952-53 for Orissa) and the "percentage area of district" shown in column 4. 

(2) The ''percentage area of district" sho}vn in column 4 represents the percentage area of thP 
(3) The figures within brackets in column · 13 against East Godavari and JVest Godavari 

though lying partly outside the drainage basin of Godavari, is 
(4) Since practically the entire canal irrigation in the Ahmedn(lgar and Nasik districti is 

districts represent the entire canal irrigation in those districts. 
(5) The figures within brackets in column 17 are based on the figures in column 13 and the total 
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XIII (concluded) 
IN GODAVRI BASIN 

Area Area Uncultiva- Area irrigated Irrigated 
sown cropped ted cultur- cropped 

more (9+10) able area By canals By tanks By wells Total area 

Percentage 
of irriga
ted cropp-

than (8-9) and other (13 to 15) ed area Sen"al 
once sources to total num-

cropped ber 
·area· 
(Col. 17 
--xJOQ. ·~ 
Col. 11) 

--;:----;:----:-:----:-:---~-:-----------_:....___.._.. ... 
10 11 12 13 14 IS 16 17 --18 19' 

• . . . • . • . • . . . • • • . • ..••.•• Thousa.nd acres ........................... , ..... ,. . . . . . . • . . . . • ~ . .. .. 
243 1' 164 490 53 254 . 13 ' 320 ' 320 ' 27 ~ s . ' . . s 
78 1,772 562 . 7 57 ., 64· 80 '4•5 V"' : . 6 
16 675 125 • • 8 8· 8 ' 1·2 7 

' ' ' ' . 
99 1,325 881 37 l89 . 13 239 240 • 18. t' ! ••.• 8 

10 1 •• ... • .. '· '!,) .. ··: .. , .... ··- ... 9 
16 1,317 705 10 15 40 . 65. 65 . . 4·8 . 10 
18 1,948 555 · 2 12 14 · ·. · 11 o·9vl -- u' 
48 1,135 158 (39) • • 26 (65) (100) 8 ·8 12 
46 1,728 616 4· •! ,, '51 61 69 4·0v' 13 
62 2,278 693 • • 38 38 . 38 1·7 ./ 14 
2 24 3' 1 ' I o •• • ' 0 0 1 2 8 ° 3 15 
1 24 s 1 • • 1 2 2 8•3 16 
s 1,{)()5 .. 287.... • •. .P ........ • .1.1. 11 11 1•1 17 

II 1,815 479 • • • • 6 6 6. 0·3 18 
.. ! .l.f .,.o .. · '\ 

883 22,540 6,493 268 467 481 1,'216 1,351 ' . ' '6·0 ' 
r. , . ., .... ~ . 
' •. ~ ·~ . ~ . 

52 . 791 250 . ..... "'. 1 =··19 20 . 24 . , .. J ... o··~- ·· 1 . .. - ., ~ .......... ,, 

. . ·' - . . .• . , ' 
, ........ • 

S·6 '. ··-
4 114 79 . . 6 .. 6 6 1 . .. .• . . 

~-. i7 .· 'i9 . ~2·4 1,521 819 .•. 1 . 37 . .. :37' .. ~ .. - :. % 
, '4 1,635 898 .. ·t - 23 . 19 43 43 . 2·6 . ' ' .. 
1.7~3 35,032 13,587 1,643 1,465 754 3,862 4,474 ~ 12·4 

1 

the year 1957-58 for Andhra Pradesh, Madhya Pradesh, Mahar:ashtra and Mysore and of the year . . . ~ 

· district lying within the boundaries of the Godavari drainage basin.·. · · · 
districts represent the total canal irrigation in each of the two districts as this irrigatif?n, even 

. based on the waters of the Godavari river. . ' - · 
· from the Godavari river system, the figures in column 13 for Ahmednagar and Nasik 

area of the district. · \ 
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7-3 The salient features of land use in each of the two basins, State-wise, are as 
follows :-

KRISHNA BASIN 

Andhra Maharash- My sore Total 
Pradesh tra 

Gross area as per village papers (Million acres) 19·3 17•1 27·7 64•1 

Forests " 3 ·1 1·6 2·7 7·4 

Culturable area " 
13·8 14·1 23·0 50·9 

Net area sown " 
9 •1 11·6 18·2 38·9 

Uncultivated culturable area 
" 

4·7 2·5 4·8 12·0 

Area cropped " 
9·6 12·2 18·6 40·4 

Irrigated cropped area " 
2·5* 1·0 1·0 4·5* 

Percentage of area sown to cultivable area 66·0 82·4 79·1 76·5 

Percentage of irrigated area to total cropped area 26·6 8·2 5•2 11·3 

GODAVARI BASIN 

Andhra Madhya Maharastra My sore Orissa Total 
Pradesh Pradesh 

.............• Million acres ............................ 

Gross area as per village papers • 17·9 15·8 37·6 1·1 4·4 76·8 

Forests • • • 5·1 9·2 7 ·1 O·Ol 0·6 22·0 

Culturable area . • • 10·3 5·8 28·2 1·0 2•5 47·8 

Net area sown • • • 6·4 3·8 21·7 0·7 1•6 34.2 

Uncultivated culturable area 3·9 2·0 6·5 0·3 0·9 13·6 

Area cropped • 6·9 4·2 22·5 ·o·s 1·6 36·0 

. Irrigated cropped area . 2·7* 0·3 1·4 0·02 0·04 4·5* 

Percentage of area sown to cultivable 
area 62·0 65·2 77·2 74·7 64·5 71·7 

Percentage of irrigated area to total 
cropped area 39·8 7·6 6·0 3·0 2·6 12•4 

*Includes irrigation from the river outside its drainage basin. 



73 

The area shown under forests in the two basins is not necessarily aU wooded as 
some areas classed as forests were denuded and not re-planted. The original classi· 
fication, however, continues. --Some de-forestation-is now-going -on- in-the Danda- · 
karnya area in Madhya Pr~desh and Orissa to develop the lan4 for resettlement of · ·. 
refugees from East Pakistan. . ·· . . · ·. . · 

. - ,: .... ·.) ,, ;l ti+... .• .\. \ ... _·. 

. 7-4 Roughly speaking, ~her~ are about .. 50 million acres of culturable land in 
each of the two basins which account for 21 per cent of the total culturable. area of 
India. Of the culturable land in the two basins,- there are 12.million· acre~·unculti-. ·
vated in the Krishna basin and about 14 million acres uncultivated in the Goda-" 
vari basin. . . _ . . . . . · · -· · · 

I ' ... ·y '1 1- -~· :"1' # ~-~ r I fT"/ < 

. 7-5 The net area sown in the two basins_is 73 million acreiwhich represents.~~ll-r 
most one fourth (23 pe:r cent) of the ne~ area,sown in.~he whole.oflndia. '.The .total 
cropped area is 76 · 4 million acres against 359 million acres for the whole country~ : 

. i "·' : . "'. . -~ . . ...... ) -

7-6 Irrigated crops are raised over4· 5 niiliion acres from·each of the two ·n\ler~ 
systems, representing 11· 3 per cent of the cropped area in the Krishna basin and \2 · 4:. 
per cent of the cropped area in. the Godavari basin.: The classification· of inigated · 
area in .the two basins is as follows :- · , · · . · : ·: · 

Name of State 

,. .. ... ., 
:_. ~¥..!. d 

• ~ ~ Area irrigated~;. ; · · Irr fgateil 
---------+-;;.;......-----.-+---:------..;' · cropped. 

by canals by tanks by wells · ~otal - area : 1 ·· ·· and othei 
J 'sources · 

: : •. , ...... million acres... • • • •.• • • • • • ~ ~ i 
'j ; • r. 

2:1~1' 2·54* 
o.:s2_, ~oo, 
0·92 0·96' 

'CJJI G !.. 

3·85 4·50* 
'" ·' ..... · ... 

. . 
. ' ~~ 

• I \ ~ 

• , ~: . :-I t 
2t2~: "''' 2,)74j 
0•32 r 0T32~ . . ._ 

1:2~ .· ' h35L, 
0·.021\ ., . ~~02\ 
0·04 0·04 

., 0 

• Including 1 ·11 million acres irrigated from the Krishna outside its drainage basin: 
t Jncludi~g 0 · 79 million acres irrigated from the Godavari outside its drainage basin. 

23 I. &: P. 
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TABLE 

AREA UNDER DIFFERENT CROPS IN KRISHNA 

Serial Perce- Food CropJ 
num- , State/ ntage 

Total \Paddy 

her District area of Kharif 
district 

Paddy Jowar Bajra Maize OtherJ Jowar 

1 2 3 4 5 6 7 8 9 10 11 

.............. Thousand acres ...•..........•...•......•.•.......•.. 
ANDHRA PRADESH 

1 Anantapur 23·6 21 65 43 !03 332 13 27 
2 Chitto or* 100·0 176 32 129 244 581 101 s 
3 Cuddappah* 100·0 112 250 95 200 657 32 19 
4 Guntur 36·4 185 160 47 .! 93 487 3 38 
5 Hyderabad 18•5 86 141 24 16 22~ -493 31 91 
6 Karimnagar 0·3 1 1 1 l 
7 Khammam 43·5 62 7 5 6 so 130 140 
8 Krishna 42·5 315 92 4 2 -43 456 2! 12 
9 Kurnool 42•4 54 331 34 ' 384 312 7 69 

10 Mahbubnagar .. 100·0 211 481 118 636 1446 60 193 
11 Medak 15•2 29 21 1 15 52 liS 12 25 
12 Nalgonda 100·0 190 254 320 ' 183 952 101 248 
13 Nellore* 100·0 436 229 106 345 1116 -46 210 
14 Warangal . 47•5 102 74 20 3~ 76 311 2J 80 

Total • 1,256 1,627 616 '4 1,947 5,543 235 930 

MADRAS 

1 Chingelput* 100.0 493 1 3 '4 596 1S3 
2 South Arcot* 100.0 534 75 131 ... 230 970 ll.S 3 

Total 1,027 76 139 324 1,566 298 3.9 

MAHARASHTRA 

1 Ahmednagar • 36.2 8 273 1 ss 337 sos 
2 Bhir 14.2 3 29 34 1 12 79 79 
3 Kolhapur . 91.4 201 127 6 9 201 544 6 

4 Osmanabad 31.8 24 118 17 I 91 251 158 
5 Poona 99.1 120 42 -474 2 116 754 915 
6 Ratnagiri . 0.9 3 .. 4 7 .. . ... 
7 Sangli (South 

Satara) · 100.0 27 373 342 5 238 985 ... 234 
8 Sa tara 100.0 59 152 407 .. 261 883 - 334 
9 Sholapur 99.2 22 5 237 10 35 309 1,798 

Total 467 846 1,7~3 33 1)013 4,14) 4,029 
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r 

~ AND ADJOINING AREAS 
' 

Non-food crops ..... ·Perennial 

&bi .. - - . -~ . - .... - ... .. - - .. 

. ' Grand Serial 
t Others Total Cotton Groundnut Others Total Sugarcane Others Total Total number 

2 13 14 15 16 17 18 19 20 21 1
• 22 23! 

.................. -- .. .. . ..... ·· .... Thousand Acres . ............................... ~ .... ~ .'. -~ : ... 
14 . 54 41 150 . 22 213 2 6 8 607, 1 

i 20 ' I 

21 128 311 331 24 39 63' 1,103 2 
46 98 55 213 15 - ~- 283 - 2 40 . 42. 1,080. 3 

135 176 9 44 147 200 •• 7 7 870 ·4 . ... 
43 181 2 '17 138 ' ..... 157' 2' '22 24' 855 .. 

5 

1 1 ' 4 (i .. '· • ! . ... 
23 163 37 29 66 .. 2 2 361 7 

' 
39 79 1 '41 38 80 5 18 . 23 638 8 
14 92 136 ~~5 26 357 .. • c1 7 1268 .. . , . . ) 9 
70 327 9 411 209 629 6 6 2,408 10 

.. '. 
IS 53 1 "4 4 •,. ' '~ 9' j 1 . 1 2• 182 ' 11 

61 410 4 223 243 470- .. 4 4 1~836 12 
. . - .. 

103 359 24 18 117 159 •• 16 16 1,650 13 
r .... ·-...: 2 2 ·550 26 129 . 1 ·74 .. 33 - 108 -• . 14 

440 1,664 204 1,196 .. 890 .. 2,290. ~ 10::- ' 75 85 9.579. ~. ' ... 
I • 

• l .. 
-.1 192 60 34 94 - --· . . ' 13 13 895 1. 

~- . 56 
•. j 

29 181 7 314 139 460 24 80 1,691 2 

36 373 7 374 173 554 . :·. 24 >'69 93· 2,586 f ·- . 

80 628 34 37 Ill 182 26 7 . 33 1,180 1 
J 

1 293 46 141 25 24 23 72 .. 1 2 

10 .107:. 204 320 53 5 58 932 3 

106 303 <4S 84 114 246 4 2 6 806 4 

190 1,160 11 52 . 549 612 26 40 66 . 2,592 5 

2 2 .. 6 
•· - 7··. 

269 17 202 143 362 .u 8 19 1,635 

36S ·s 14S 379 532 15 23 38 1,821 8 .. 
247 2103 37 217 247 501 21 10 31 2,944 9 

669 4,98l 186 '871 1,772 2,829 156 96 252 12,212 
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TABLE 

AREAS UNDER DIFFERENT CROPS IN 

- - -- --- Food Crops 
Serial Stat Percen-
number District 

. 
I age Kharif 

area of 
district 

-· ,...._r,. . - -!'.f!ddy J.ow'!r l!~i!.a Maize Others Total ~adtly J.o~ar 
~ • ,j • '~ 

1 :.~ ...... 2 •• ~<3 \: i 4 , .. s -. t 6 r1 ·s ': 9 ·, '10 11 

... MYSORE. • .............. ,.._ .... -: i' • .... ·:~~.·Thousand acres ....... • ..................... 
~,.., ('· r , , ,...." t ' . ' ~ 

{) -
.l Belgaum \90·8~.- 144 "> 413 

. .- 194 . 17 276 1,044 236 . 
·-.,., .. ( 4 

1_ 
• I ·• ! '<- • - ?_ 

2 · Bellary ( . ·100·0 ·~ 27 I:.:. 328 -' 66 329 750 3 101 .. • •• 
' I \ -) - C·- -· ..., . , 

I • • 

3 Bidar '17•9 ( . 8 I"" ·' 
27 7 .. 49 91 26 

'--

4 Bijapur ... • 100·0 . . 12 i 292 496 .s 168 .973 3- 1,272 
\ I: ! r ,._ 

\ '. 
86 ·O :. ' 

5 C~magalu~_- :_:- 89 (- •. 29 1 •• 158 277 3 4 
'J 

.1,_ ., 

6 Chitnidurga: ~ 100·0 .. 31 --. ;_ 237 ' - 89 594 951 19 70 •• 
'.J i ' .. ; ' 1-

. -
( .. l ~ ... f'· '··· ... __ 

71 Dharwar . ,. • !86•5 . 165 515 5 . . 344 1,029 ~I 104 
.:. .J .. i. '•c . -- ' 

~ "· --, "" . 
:100·0 .. 

I OR. 

8 Gulbarga ,. 55 .I 159 178 --1 273 666 3 1,314 
r L>,J !-I 

· .. r ;: 
~i L; · . . . 
9 Hassan ~- 19 ·3 19 - -

(. 
2 62 83 

10 · Kanara · ~ - ;~ r 6·2··! 12 . ~ 3 IS 

11 Raichur 100·0 30 389 119 1 399 938 1 417 
y :-, ~. ~·l 

~: L -~ ' 12 Shiin.dga f.74•4 .. 206' 53 154 -413 ·s 1 . .. • ,_ ~ c. l '-- .. ., '- \. ..... 
13 Tumkur •37•1 ' 25 22 3 287 337 13, J 

·!· '" ! 

Total 823 2,466 1,158 24 3,096 7.,567 71 3,546 
!': ,. 

PONDICHERRY ' 
......... 1 . ~ 

1 Pondicherry* -
-, 

Not available .. 
• 

Grand Total for the 
basm 2,546 4,939 3,564 151 6,056 17,256 356 8,505 

Notes :-(I) The figures given above are based on the agricultural Statistics for the year 1957-58 and the 

(2) 'ihe "percentage area~~ district;,- i.e., sho.Jn. in columd 3 ·repres;~ts the pe~~entage area of the 
j - which i.e., wholly outside the basin and for. which 100 per cent of the area·. is considered btit 

~ ' 1 ' t ~- • r ·, ...- , • ,., · • .. • 

{3) In the Agricultural Statistics, the area irrigated by paddy is not .shown separately Jot Kharif 
{.:: Commissionfr()m the classification given in th~ Agricultural Statistics. - , ' , · ; · 



XIV (concluded) 
'1- - ~ } 

KRISHNA BASIN AND ADJOINING AREAS 

Non-food crops 
.. - ·- - ~ .. ·~ .. -· .. 

Rabi 
-

Wheat Others Total Cotton Groundnut Others 
- ~- . - - .. .. - . . 

12 13 14 IS 16 17 

-
Total 
. - .. -.. 

18 

Perennial 

Sugarcane Others 
__ , ___ .. 

- _,.'" . -~ -~··· ... 

19 20 

Total 
_,. ... - Grand Seria 1 

er ·-Total numb 

21 . 22 23 
" " • t .. " " .. .. • ~ " .... ~ .. • .. ... . .... ,. 

.......... · · .......................... Thousand acres . .....••.......... : . . . . . . . . . . . . . . · 

400 193 

134 305 

295 

269 

176 

32 

664 

606 

107 

2 

4 

212 

57 

28 

IS 

90 

45 4 

473, 

2 

13Q 

13 .. 17 . . 34 

•• 

I 

221 

79 

.. 
• • 

78 

.. 

. 704 

2 

10 

105 

1,577 

9 

100 

451 569 . , 

285 1,681 140 

. . 

. . 
67 

8 

13 

680 

2 

. 563 718 
,. ' 
14 10 

27 3 

465 125 

5 .. 104 .. 

104 . . 85 

232 .. 133 

289 361 

1 .. 34 

4 

321 

20 

35 

2,049 

103 

10 

so 
1,234 

9_97 1,789 11,~7 2,93?. 4,116 3,896 

upercentage area of district" as shown in'column 3· 

1,063 

111 

319 

934 

790 

37 

1,142 

40 

88 

5,832 

10,951 

' .. 

30 

13 . ·.· . 

..-. I 

2.·' 

2 

2 

2 .- .. 
2. 

f 

236 

12 . 42 '. ' 2,150 . 1 ~ 

6 

I 

11 

17 . 

18 

13 

7 

4 

2 

10 

4 

105 

276 

0'~' t • .. I , 

1~ 1,50?. . 2 

3 

13 ... 3,626 

19 416 
! • 

20 . 1,390 . 

.4 

5 

'6 

9 .3,146 . '8 

.. 
s 125 

19 

9 

10 

8~ 2~~5.1. ' 11 

11- '484 . -·12 

5 4S7 13 

11~.' ' ~~!~75,. 

~ r --: ,. . 

district in the Krishna drainage basin except in th~ case of dis~ricts mq~ked with an asteris!; the figwes 
for these districts are not included in the totals . . ~. . ., . ~ ~ 

and Rabi. '(he areas show11 abo-.;e for paddy in columns 4 and 10 ha-.;e been estimated b] the 



TABLE 
STATISTICS OF IRRIGATED CROPS 

Food Crops 

Serial 
number 

State/ District Percentage Kharif 
__ area .. Pl.-... -.-... ---~---------~--~~---------.-.----
district 

Paddy Jowar . . Bajra 

' 1 

-ANDHRA PRADESH 
1 Anantapur · · · · ·: · · · · · · 23· · '6' • · · 21 

. 2 Chittoor* r • • r r 100·0- 170 . · 
• ., !. ....... 

3 Cuddapah* 100·0 107 
'. 4 aw1tur ;· • !_, (93 ·Oi r 44S 
. 5 Hyderabad. 98 · 5 55 

6 Kadmnagar o · 3 · # 

·. 7 .Khanimani': l! 43·5: 55 :-_ · .... ' 

8 Krishna ~' ~ '"'. (89·2) 647 ! .: r 

9 Kumool ·" • (61·5)" 61 
10 Mahbubnagar r 1 100·0: 181 \'' 

.11 Medak •.. r ;:! IS·~ 23 , . 
12 Nalg6nda ·" • 100·0· 190 ' · · 
13 NelloJe* - ~- 100·0. 427 C _:: 

_14 Warangal .. , 47·5r 95 
- - ·~- ~ 

Total 
r • 

MADRAS 
~ ... (• ,, 
· ·1 Chingleput* -
·' 2 South Arc~t* r. ~ 

Total 

· MAHARASHTRA 

~ ,. ' f' 

100·0' 390 -· <· 

100•0: 497 r 

887 .. 
J. 

1 Ahmednagar· - '- . . 20. s- . 
2 Bhii 14·2 
3 Kolhapur 91•4 5 
4 Osmanabad 31·8 
5 Poona 99.1 7 
6 Ratnagiri 0 · 9 · 

-· 7 Sangli (South Satara) 100.0 5 
8 Satara 100·0 22 

-· 9 Shoiapur 99·2 6 
Total. 45 

2 
13 69 
2 24 

87 14 

1 6 

.. 

. . . . 
7 : .. ~ 66 

90 

4 
4 

. 20 

.. 

1 
4 
5 

. • 4 

20 

1 
15 
11 
51 

Others 

23 
89 
94 
86 
21 

2 
11 
22 
5 
1 
5 

97 
19 

195 

67.' 

79: 
14~ 

1 

. 
8 

9 

11 
11 
14 
54 

Total 

46. ' .. 

341 
227 
635 
76 

57 
658 
90 

186 
24 

195 
•. 597 

114 

2,081 

s 
... 
13 

36 

22 
51 
33 

160 

Paddy Jowar 

' 
13 

100 
32 
8 

38 

59 
6 

60 
12 

101 
-44 

23 

320 

177 
115 
292 

10 

.. 

.. 

1 
2 
1 
1 

2 
1 

1 
1 

6 

1 
1 

25 
7 

13 
77 

9 
166 
134 

.331 
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XV 

IN KRISHNA BASIN AND ADJOINING AREAS 

Non-food Crops Perennial Grand 
Sugar Total Serial 

Rabi .. cane same as num-

wheai Others 
.-

Others·-
.. 

' 
. · . , col. 17 of. ber 

Total Cotton Groundnut Total ·' ' . ' . Table XII ' 

11 12 13 14 15 16 17 18 ••• ·> ~ ....... 
19 20. .. 

. . . . . . . . . . . . . . Thousand acres .. ~ ....... , , ~ . ": . .· . --~.;. ,, .· 

.. 1 IS • • . . . . . , . 2 63 1 
1 •• 103 . . 91 10 101 24 569 2 

·: 7 

•• 6 39 1 6 7 14 2 282' 3 
.. s 14 1 25 36 62 . 1 . (712), 4 
. . .. 38 • • • • 3 3 2 119 s 

{ l ' 

•• . . • • . . . . . . . . 6 
1 ' ,. !1 58 .. .7 • • . . • • . . . . ' . . ~ • \ .f. • • .. 1 60 • • 9 19 28 10 (756). 8 

' 
. 

2 10 1 . . 9 1 11 • 1 (112) ; 9 

... •• 61 1 1 2 ••• l .. .. : 249. :·: 10 . . • .,...,.· 

... - 12 . . ' .. . . 1 37 11 
102': ; '1 1 

. '·- '298:.) 2 . . ' '' • • • • •• •• 

- 1 46 ... 1 15 ~ '-16 .. . 659 • I 13 ·-

'. ~ ·.'"'· ' . : ) (·· 

23 ' 1 . ' I 138 14 •• - - ... •• 
p 335 l 44 : 63 109 17 2,542 :I 

.. , . . . . • ' . 
.. 

• • • • 177 • • 26 11 37 •• 672 1 

•• - 116 1 69 7 11 • 24 SOl 2: 
•• - 293 1 95 18 114 24 1,473 . : t . . 1 . I .. • 

.8 9 42 2 .. 2 ·4 ! . ·,: 8 • 14 '(69) 
. .. 

lL • . 
2 4 13 • • . . • • • • ,. ' ... 13 2 

3 1 4 • • •• 1 1 s2 70 3 
7 7 27 . . •• 1 1 4 32~- .: 4 

20 35 132 ' 4 14 27 26 221 s 
. . ... • • • • • • . . • • .. • • 

16 24 49 3 1 8 12 11 
., 94 ''7 ... ··-· . 

27 43 136 s 2 8 15 15 217 ' . 8 ' 

34 23 191 13 7 21 41 21 ,. 286·. 9 . . . 
117 145 594 32 16 57 ·, 105. 143 1,002. ~ 

_.. 
' 



TABL~" 
... ,. ...... ,-r, ''">r'; ·~ .. ---- 1 ", ... .,. •. :r:"'-, .-~, 

STATISTICS OF. IRRIGATED CROPS 

Food Crops 

~erial ··r , 
number Slate/ Distri~~ 

Percentage Kharif 
area. of -----------------1------
districi' 

Paddy Jowar Bajra Others Total _.Paddy Jowar 
' ~ i .. ... 

r r· 4"" ... s- . 6 .. ·~-_., .... -~-~-- ... •• 7 9 l() 

........ Thousarid acres . .. ., # ••••••• ~ ••••••••••• ~ •••••••• 

I ,_.. , . 
: t 

MYSORE ·- , . 

l Belgauiil . .. '90·8 26 12"' 25 63 ·4 
,_ & ~ . • . . -

2 Bellary • 100·0 22 3 7 32 3 . . . . 
3 Bidar: • • 17·9 .. .. . . 

\···-.; 
' ~ ..J .. .. . 

4 Bijapur ' • 100·0 4 1 8 13 24 . 
s 7 chiktilagalur · · • 86·0 89 1 96•· 2 ' . 

•• . . 
'# . :. t •• 

6 Chitradurga • 100·0 ;31 .~ • • 33 
' 

68 19 . ~ ' .. 
71 { ~ &. .. t . ~-

Dharwar '86·5 88 4 92 21 . , 
• • • . . 

s. Gulbarga • 100·0 121 1 11 33 3 1 
~ I .. • • 

9 Hassan, • • 19·3 '19 .. 19 

10 Kanara • 6·2 3 • • 1 4 . • I . i lo '·• .. 
11 Raichur • • 1.00·0 20 1 2 23 .. 1 . "' .. 

Shini6ga'" 
·r '~ 

1' 10·~ 12 • 74·4 174 • • 185'. 4 . . 
13 Tumkur • • 37•1 20 1 9 30 12 

.· 

rotal 517 24 • rr 
111 658 . 65 29 

PONDICHERRY 
l f fl' 

Pondicberry* 
~ t 4' 

Data not available. 

GRAND TOTAL FOR 2,338 124 71 366' 2,899 385 366 
THE BASIN 

NoTE 1 - • . . • • ~· - . 
. ; ' • ,. \:.. . ~., 1 ! ·.. - -~ " : 

The figures given abov~ have been· worked out}rom the Agricultural Statistics for the year 1957-Sts 
the ratio of the figures in column 19 bear to the total irrigated cropped areas of the 
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XV -concluded 

lN musiiNA BASIN AND AJ)JOINJNG AREAS 

Non-food Crops 

---------R-ab--i--------t----------~----------------~~+---1 

Others Total Cotton Groundnut Others Total 

11 12 13 14 15 16·'' '17 

' .. : r ' 'i J . 
, i 1 J•• :.· ,_1 i I~· .:.o:V~2 

Permnal _. Gr~ 
• j • 'Sugarl ,. >J'l'otal &rial 

cane same as-~ NURt~ 
col. 17 of 'IN!r 
Table.xn 

· :;:.:! i r·.1· .. l\t;.i <; 1r:J 

.. -----~------ ... ., 
_; ' j '<;· ' ... ··; 

. · ........... ~ ............ Thousand acre~ .................. .. ............ _ .. · • ,__ ._ .... .. 

7 5· 16 8 16 .·:24 ' •· . ' 29 'Jt32J l . ' ' i ;) .. 
! ( ~ f ·' •' 

. .. 3 1. 6- ' 
. I • .·-..·11 

~ :- • ' !. . 1 i ! 
:( l ·~ 13 .. '' } ss 2 

.l ' 

-2 3. 
! \ .. '1 

1 .. 2 s 3 
) 

,,. ' ,,,. _, 
(. ) 

"" 14 40 9 s 14: 
.·. \ 

2' '· '·'69 ''" 4 ~ _'j ~ 
., ' ·• \.,_ ,, 

' ., ! ' 2) .'-'134 2 
. ·3-4 34 ' s· ; ,. 

' < ~' •· . 
' J ·. ~ -·· L~-~-: .. --:z ,, 

' 
,_, "' 

19 14 14 2 103 ,6: . ~- ' 
"\ 1 ~ 

, .. ' (·;) ; " :_d . \' ' I '• 

21 2 \ 2 ' i -2. ' ' i lt7 7 
' 

-4 2 10 .. ~~ 2. ' -45. ' ~ . ~ ) ~ ,! "· • 

j \ " ' 
!>,~ '. 

t' l . ~'"l 
" ':. 20 ·9 

. . . . •• 4 10 
' / } ~ : ~ ~ ' 

.. 1 1 1 6 3{ ' 11 . .. i !: ! \ .. 199-' .... 1 ' . l 7 ;} 
, ... , ., ~ 12. 

.l; 

. .. . 12 ,. . '2 2 . ~ 45 13 
·' . ., "' 

• . 
15 22 131 1? .... Sl 101 ~9 959 

. :·'\ 

(r)) .J ; L 
i • ' 'li . ·' ., 

Data not available. . ' ,• ') ' t,·.~: ~ l 

'·· \ 

·.i:l 171 l,C~ 53 .40 i02.1 ~tS 129 ~5&j 

.. 

,;;t f.:-..'4: •• :3 fr,.;:.,we,J in TtUe XII except that the figures within bra~ke_ts in et>lumn 3. represlf' · 
~!;:ricts. · · ; . · ; 

/-" ~~ 
• "',!' 

~3 I. Be P. 



The figures given above show the large area irrigated by tanks,. wells and other 
sources in relation to the total irrigated area. . Canal irrigation is largely confined to 
the two deltas. . .. . . 

·. · . .-·:. . About 1 i per· cent of the area under . irrigation, from each river, bears a .second 
·c~op ... - · ·· ... 

" ... . ' · .. ·~ r ' • • 

Crop pattern in Krishna basin 

· -: _-·- ····· 7-7 Table XIV shows the overall crop pattern of irrigated and un-irrigated crops, 
.· -·~k(fn together, in the Krishna basin ap.d Table XV shows th~_pa.ttem of irrigated crops 

only. A study of these Tables reveals the following general picture : 

·. 

.. ·. 

Andhra Pradesh : 

(a) Total cropped area within the drainage basin of the Krishna is 9 · 6 million 
acres; total irrigated area about 1 · 43 million acres. In addition, an area 
of about 1 ·11 million acres, outside the drainage basin of the Krishna, is 
irrigated from the Krishna waters. 

... . . . .·. 
(b) Jowar, bajra and other food-crops (excluding paddy), in kharif, and jowar 

and other food-crops (excluding paddy), in rabi account for 59 per cent of 
the tqtal cropped area of 9 · 6 million acres. . Of these about 95 per cent are 
un-~gated and the kharifrabi ratio is 3:1. 

. . 

(c) Paddy, all irrigated, accounts for 16 per cent of the total cropped area (abi 
13 per cent and tabi 3 per cent). · 

(d). Non-food crops represent 24 per cent of the cropped area; of these, cotton is 
. 2 · 1 per cent and ground-nut 12 · 5 per cent. About 95 per cent of the non-

food crops arC:i _un-irrigated. · · 

(e) 10,000 ·acres of" sugarcane-are grown, all irrigated. 
' . 

(j) Of the irrigated area of 2 · 5 million acres, 82 per cent is under paddy (69 · 8 
· per cent abi and 12 · 6 per cent tabi). 

Maharashtra : 
( ; ... . . ,. ,. 

(a) Total cropped area within the drainage basin of the Krishna is 12 · 2 million 
acres; total irrigated area is 1 · 0 million acres. 

(b) bajra, jowar and other food-crops (excluding paddy), in kharif. and joJiar 
and other food-crops (excluding paddy), in rabi, account. f~r 71 per cent 
of the cropped area. Of these about 92 per cent ·are un-rrngated and the 
kharif rabi _ratio is 1 : l· ~· 

(c) Paddy accounts for about4 per ce~t of the cropped area, of which only 
about 10 per cent is irrigated. There is no rabi paddy. 
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(d) Non-food crops (96 per cent un-irrigated) represent 23 per cent of the 
cropped ar~a; of thes~, cotton is 1 · 5 per cent and ground-nut 7 ·1 per cent. 

(e) About 150,000 acres of sugarcane are grown, all irrigated. 

(f) Of the irrigated area, jowar, wheat and other food-crops in rabi accowt '(cir .... 
. about 59 per cent, kharifpaddy only 4·5 percent, sugarcane 14·2-per cent 

and cotton 3 · 2 per _cent. - · 

Mysore: <· 

. . 

(a) Total cropped area within the drainage basin of the Krishna is.18·.6 million 
acres; total irrigated area almost a million acre. · '· · ' ; l. · ' :': ·. 

""> • . • . • . ~ .. ~ 

(b) Jowar, bajra and other food-crops (exclu~mg paddy)t in kharif and jo}Var 
and other food-crops (excluding paddy), tn rabi, account for about 63 per 
cent of the cropped area. Of these about 98 per cen:t' _are im-irrigated and 
the kharif rabi ratio is 1 · 3 :1. · .. · · . · · · · . : . 

\ • • . - • =- ~. J. ' "' t '·· 

(c) Paddy accounts for about 5 per cent (kharif4·4 per cent and rabi0·4 per cent) 
of the cropped area and 65 per cent of the crop is irrigated. .'. ·. ~ · · : . 

~ ~ ~· . .. ~ . .., '"\ 

. . . . ~ .... . . - .;. ., .• 

(d) Non-food crops (98 per cent un-irrigated) represent 31" per cent of the crop· 
ped area; of these cotton is 13·7 per cent and ground-nut "11 ~o· per.cent. ·. 

- l • . 1 • \ 

(e) 70,000 acres of ·sugarcane are grown, a1l irrigated. ~· :. { . 

~ ; ., .... ,. ,. ,. ••• "'" ' .. ·: ,. :- ~ '1. r 
• • • .4 "- I .( . , J _. ., ~ • • ( ~ 

(f) Of the irrigated area, paddy accounts for 61 per cent (S3 · 8 per cent in k~arif 
and 6 · 9 per cent in rabi) and sugarcane 7 ·:2 per ce~t.. · .. ~; · .. 

. . ... . . . .. -
f. t" .. -

7-8 Forth~ basin, as a whole, of the irrigated area, 51·9 per~cent"is kliarifp~ddy, 
8. 6 per cent is rabi paddy' 8. 1 per cent is rabi jowar, 5. 1 per cep.i is sugarcane an4. ~he 
rest are miscellaneous crops. · :~ ~ .. 

.. . ' ·~ ' ,, -. ' 

Crop pattern in Godavari basin - · · : :. : : : 

7-9 Table XVI shows 't:he overall crop pattern of irrigated and un:.irrigated icrops, 
taken together, in the Godavari basin and Table XVII shows the pattern ofirrigated 
€rops only. A study of these tTables reveals the following gen~~al p~ctur~ : _ , :. ~ 

.Andhra Pradesh : 
. . f. ~ 

(a) Total cropped area in the Godavari basin is 6·9 million acres; that irrigated 
is 1 · 9 5 million acres. In addition, an area of abo1:1t 0 · 79 million. acres, 
outside the drainage ~asin of the Godavari, is irrigated fro~ the God~vaq 
waters, · 
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TABLE 

" 
AREA UNDER DIFFERENT CROPS 

Serisl State Per- Food-Crops 
.nuti'IJer cent age 

District ' aTe a Kharif Rabi 
of dis-
trict Paddy Jowar Bajra Maize. Others Total Paddy Jowfl.f 

\ 
. - - . . . .. -

1 2 3 4 s 6 7 8 9 10 11 
·--~- . - -·-- ·-·. . -· . . 

. • . • . • _; .. , Thousand acres . . . . . . . . . . . . . ............... ., ........ 
ANDHRA PRADESH 

i) · .Adilabad 100·0 101 231 42 134 508 13 271 . . 

2 :East Godavari 66·8 414 31 21 1 60 533 89 15 
3- Hydetabad l·5· t 2 6 9 1 . 1 
4 Karimnagar . 99·1 216 . 194 1 147 186 744 S7 103 
5 Khammam 51·8 74 8 '6 7 ss ·ISO •• 167 
.fj Medak. · ·, ·. 84·8 161·' liS' a 85 122 591 68 139 
? ·. Nizamaba<l 

"' 100·0' 216 57 53 138 464 71 193 
8 Visakhapatnam 21,·5 79 9 39 64 191 2 l 
9 · · 'Warangal 1 . 52·5 Ill 82 22 43 96 354 27- 89 

10 · :West Godavari 20·0 13S 6 1 20 162 35 4 

Total • 1,508 ' '735 104 -373 981 -3,706 3.93 960 

MADHYA PRADESH 

i.. Balaghat . "'7S•8 379 5 1 55 446 . . 
2 Bas tar . 94·4 826'' 8 48 <427 1,309 4 

3 Bctul • ·• 22·3 9 38 6 82 13S 
,. 

4 Chhindwara • .'75·8 20 245 . . 26 249 540 ' 1 
s Durg .. • 13•2 164 .. .. 38 252 
6 Mandla 6·Z 14 3 22 39 

7 Raipur . O·S 8 4 12 
I· Seoni 74·8 124 21 10 153 308 1 

Total ,. 1,544 317 100 t,080 3,041 6 

MAIIARASHTRA 
l Ahmednagar . 63·1 13 410 l 124 618 ··&91 -

2 Akola . 3S·3 6 206 s 77 294 
3 Amravati 34·3 4 154 4 52 214 

4 Aurangabad . 93·0 It 214 395 4 293 917 600 

5 Bbandat~ 100·0 624 14 14 3 263 84-4 82 

•(j Bhit 8S·8 17 172 207 1 175 572. -477 

7 Buldana •. - 39·6 2 226 6 78 312 



XVI 

L~ GODAVAIU DASIN 

' 

- •"- ~ - Non-food Crops ,. - . -Perennial ~ ........ <-'~~ -· ··- .. . , . ~. 

WhNt Others Total Cotton Ground-nut Othen -Total Sugarcane- -OtherJ Total Gr«n.d Total Serial 
No. 

~ - - --

12 13 14 15 16 17 18 '19 20 ' 21 22 23: 

. . . . • • . . .. . . . . . . . . . . . .. . . . . .. . . . .....•.•• Thousand acres ......... ~ .•...........••..• ~ •..••. 
.. . . . . . . . . . . . . 

', ' J.. ' • ~ . 

11 1().4 406 190 212 402 2 
. -- . 2' 1,318 1 

40 144 80 4 -'~8 122 IS'. 41 i. ' 56· sss . . 
2 .. 

2 .. 2 2 . . . . . 13' ' 3 
1 so 241 6 163 168 337 .. s . t'· 'l 5· 1,327'. , .. < 4 

30 197 45 34 79 3 : ~ 

3· 429 s: 
~. 

,_ 

1 64 278 s 19 110 134 8 6',1; 14· 1,017 .. '/ , . 
. 6• 

6 25 205 12 25 44 :g( -38 j.·. '; 41· ''i . - :1 - 91 . .' .. -I 

7· 
11 ~2 61 9 6 ,1 -\~ ' .. '' 8 39 ~ \ . I ~ 15· 278 ' 8· 

1 16 133 2 81 .36 119 3.) 3- 609' ' 9~ 

. -. .2 41 .. . .. .3 22 -25 ·4 8 ',i- 12 240 - to' 
7T. 1 ··r lSI 

"· r 

26 339 ·t,658 295 362 705 1,36~ ~74 6,817 '' 
. t 

I 

. 
19 95 114 68 68 2 j s· 633''. 1 

5 . . 9 .... 84 84 I 9 10 l:Al2. 2 
31 20 Sl 2 10 13 25 1 1 2 '213' . 3 

14s' 
r 866.' 

. 
107 59 167 23 31 94 3 8 ·. 11• 4 
15 103 118 33 33 3 3 409. s .... , 
s 3 8 6 6 '53 6 

1 ' 1 .. :. ! , ::t3 . . . . 7 . . ... 
123 83 207'' 1 1 74 76 r I -: . 2· 593'' . . ' 8 

3:5 ~ 014. 26 '42 373 441 ·s 25 33 4,189 .. 

~. ,.. - \ . . ' -~ .- .... ~ 

324~ ,. 45 - 13 15 l14 1,080 61' 65 198 58 2,080 1 

-4-4 1 45 279 39 12 -330 .. ·1 - --·- -1 .. ··670- "''''" 2· 

33 10 43 277 16 17 310 3 3 570'.' .. 
3 

193 341 1,134. 490' '179- 254' 923 -.. 15 11 26 3,000 '· 4 

73 .so 20S 2 104 106 2 7 9 - 1,164 5 
95' 1&0 1S2 148 142 150 440 3 s 8 1,7J2 6 

\ ! 

'4(.3 13 53 246 . 38 24 '308 2 2 673 7 
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TABL~ 

AREA Ul\'1>ER DIP'RR.EN1' CROPS . 

Serial State Per- Food-Crops 
number ------centage ------------------------

. · Jue;/f, ~-~~~ -· ;owar • ::I ~abe Other~ Tot~ I ~~~· ;.~., District 

:. '4 5 6 

••...•..... ~ .• Thousand ·acres. ·. : 
MAHARASHTRA-continued. 

. .. ~ l. • • 

8 ·Chanda." •. ·. 99·0 1 .:. 450 
9 Jalgaon.: • O· 5 

10 Nagpur • " •. 100·0 
11 Nanded .. ,. • , 100· 0 
12 Nasik · .• 1 ·: : 47·2, 
13 Osmanabad ·H· 68·2 
14 Parbhani • .., • 100· 0 1 ... ...l. 

15 Poona . • O· 9 
16; Sholap_ur_ • .. : 0·8 
17 Wardha. . ., .. , 100·0 . 
18 Yeotmal • ' ··· · 100·0· · 

.. 
48 
48 
43 
51 
29 
2 

.4 
24 

51 
·2 
444 
601 
JO 

254 
370 

309 
661. 

( i 

' 1 
1 

~3 

426 
.37 
.7 
,5 

2 

25 

! 
.t 

Total. . ~ 
'· 

1,376 3,688 1,604 

,. ' 
MYSORE i - -

1 Bidar . • • 1 . 82 · l 
-
'·· . 

ORISSA 

1 Kalahandi 
2 Koraput! 

Total. :. 

. . . 

Grand Total for the . 
' .. basin . • . 

·· Notes:-~. 

11·0 .. 
63·8 

r ·- ~ 

35 

S9 
780 

839 

5,302 

-' I 

121 

: 1 
16 

~17 

4,87~ 

30 

: 1 
'4 

.~5 

1,743 

7 8 9 10 11 

................................... 

:5 

1 
1 

.2 
3 

. 1 

114 
3 

138 
306 
ISS 
180 
160 .. 

1 

100 
216 

620 . 
6 

632 
9S9 ·; 
639 
S2S 
S61 

8 

2 
413 
926 

22 . 2,378 9,068 

1 

12 

~12 

226 413. 

15. . 76. 
462 1,274. 

477- 1,350 

... 

327 

103 
143 
69 

338 
S20 

8 
u 
1 

3,574 

116 

513 5,142 17,578 393 ~ : 4,665 

(1) Thl! figures given above are based on the latest available Agricultural Statistics (of the rear 
1952-53 for Orissa) and the "percentage areaofthe district", as shown in column 3. 

(2) The "percentage area of district" shown in column 3 represents the perctmtage area of the 
(3) In the Agricu(tural Statistics, the area irrigated by paddy is not shown separately for Kh;zrif 
. · th~ Commission frC!m the classification given in the Agricultural Statistics, .. . __ 



XVI -concluded. 

IN GODAVARI BASIN 

Non-food Crops if' •'). 

Wheat Others Total Cotton Ground nut Others Total 

. Perennial . .. I 
· ~~Grand 

Sugar~ane Othe~~ . . To~al~ Total 
Serial 

number 

12 13 14 15 16 17 18 19 20 21 22 23 

:· f" 

.....•................................ Thousand acres . ................... ~ . . . . . . . . . . . • . . . . • 
...... ~ ··~- .. -~ ,. -·- ~-·---~·-· ·----4·· -· ~ ... - --~ " __ .... ..;,- .,.. ___ ,,.., .. _ 

77 
' .. 

184 
~ 

110 
83 

139 
1 

103 
46 

92 496 

31 368 
103 296 

62 241 
242 663 
252 911 

1 10 
3 18 

3.2 136 
14 -• 60 

39 
2 

165 
509 

5 
103 
504 

393 
697 

1~6 1,591 . 6,511 3,918 

19 

.. 
2 

2 

11 

12 
25 

37 

206 

12 
36 

43 

18 

..• 

... 

1 
2 

15 
51 
88 

119 
104 

1 .. 

2 
4 

16" 

164 ·• 

108\,: 
111 
133 
245 ' 
180 

5' 

2r j 
52 
so 

1,010 1,815 

51 .. 

' ~-
25 

195 

220 

204 1 
.4 
288 ··· ·' 1 •• 

683 4 
226 . l ·11 

521 8 
188 4 

6 ''. 

4 
449 •• 
823 ·· ·· r 1 

. 
6,743. 94 

25 
197 8 
222 ··, :: 8 

4 

29 . 
6 

18 . 
5 . 
8 

7 
. 5 

·124 . 

• 3 . 

1,698 2,431 9,097 4,257 1,473 3,195 8,925' · ·. I 196 · 236 · 
l • : 

.. ' 

5 

29: 
10 
29 
13 
12 

.. 
7 
6 

218 

~· "" ~ 
"'"":' .Jl·_ 

.8 . 1,325. ·• 
10''. 9 

1,317' 'l 10 
1948 11 

' ~ , . ' I -r 

'. 1~135'. 12 
.· 1,728. ~! ~3 

2,218 14 
! ' 24:_,j 15 

: 24.; ~ 16 
1,005 11 
1,815:·-- is 

. ·.1 
r, 

· r 1 l.; 1 .1 114' • 1 ,1 J. F ., 

14 1,521 2 
' ( i t 

15 1,635 '. ,.. 

•• I. 

1957-58 for Andhra Pradesh,·Madhya Pradesh, :Maharashtriz ani.Mysore and of the year 
• .. ' ~ 'tl"' 

., ._, 

district in the Godavari drainage basin. 
tmd rabi. The areas shown above for paddy in column 4 and 10 above have been estimated by . ~ ' '"' 



r . \ 
State_ · . · __ .. 'Percentage. 

tJJJ'i.£ 
STATISTICS OF C!UGATED 

Footl 
Serial 
number M~ of --------------------------~·--------. District district 

' . 
. ' ! -

1 2 

AND liRA. PRADESH 
.. ,. 

1 Adilabad 

'2" East Godavari ·. 

~ Hydetabad 

4 J{ariiiiriagar 
' ' . I 

.5 Khammam 

·6 Medak 
. , . . r 

7 Niz.amabad 

8 Visakhapatnam · , 

9 Warangal 

10 West Godavari. 
I.. ~ ~ i 

Total 

i• . . ·-
. " . 

. . . 
. ' 
• 

• 

. . ;~. . 
} 1 I· 

· •• )' ·N I • 

.. .. 
• • 

.. 
.MADHYA PRADESH• 

l Balagliat • .. 
..... , 

2· Bastar . ,. I ' • • ~ 

3 Betul • • 
4 Ghhindwara • • • 
5 Durg 
6 Mandla • • • 
7 Raipur • ~~ 

a Seoni • 

Total 

Kharif 

· Paddy Jewar· · Bajra 
.. 

3 4 s 6 

. .. . ~ . . . . . . 
·. 

100·0 I S1 ... 
: 

-. . (92·5) ' 512 
., 

if 1·5 l 

99·7 
.. f 

208 I,., " 

51·8 65· 

.. 84·8 ' 128 . . 
' .. .. . 

t 100.0 . 203. I 

27·5 ' ' F 19, 
' 

1 . 

52·5 104 . .. 
.~ ' (82·0)··, . 514 .• 

1,871 1 9 

... 
75·8 163 • 

I 94·4 35 . .. .. 
. 22·3 . .• 
75·8 .. 
13·2 34 
6·2 . , •• 

., 0·5 2 .. . 
74·8 37 . . 

271 .. 

-Dthers 

7 

Thousand 

.. 
14 

1 

41 

.2 

10 

l.l 

19 

22 

11 

137 

.. . . 

. . 

Total·-

8 

acres 

61 

526 

2 

249 

67 

133 

216 

108 '. 

126 

S2S 

2,018 

163 
35 

• 

. ,. 
2 

37 

271 
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c 1:0~9 IN GODAVARI 'BASIN 

Crops Non-food_ Crops ' ; ·.,. ~~ \ ,.~:' . 
Rabi 

-- . . .. .. 
Perennial Grand 

... 
~ . ~ ·Sugar . Total Serial 

,. ..... ~···-··--·~"···--

cane same as. number 
Col. 

Paddy ]owar Wheat Others Total Cotton ·Ground Others Total . . 17 · of 
. nut··· . - . . .. " .. --· .. · -· ·····- Table ·--

Xlll 

9 10 11 12 13 14 15 16 
, ... 

1t 18 , .... ··- 19' ...... . '20 

. . . . . . . Thousand acres. • . . •. ~ .... . .l r• 
' i 

. ~ 
",' ·. 

13 13 ~ . -:· ;~ - 74 .s,·_ r 1 ' ... . . . ... . .. 
.~ . ~ 1

.(687) 
., i._ I 

120 120 . 1 21 22 '19 
'· ' 2 

,;;t·. 

.'-. 2 i ( ~ i • ~ .. . .. . ... ' 
.. !' 

' l~ 
87 .. 1 88 . . 1 1 338 l :--4 

~ - 'il I 

1 1 
; 2· 2 _:70 ') ' ~ .. . • . . 

. '' .(. 
t 

68 2 70 ... • • 8 216 ' :6 
\: .•L 

32, " ('7 71 71 . ·38. . . . . . . 
.- ,<. f' 
' . • l ~ .. ' 

·• 2 2 ,. 9 ~ 13 22 9 141. :j : 8 . .. ~ ... .. .. . 
, :9 27 27 " 

; . ' 153 i 

.145 .. 145 8 40 48 74 (7~2), .10 
I - .... 

' ' . ·i ' . 
533 3 ·1 537 18 77. 95 .88 2,731 ! 

r r '1 

' .. :: 

.. 3 3 2 16g i: : 1 
• • • ' r ,. . 2 1 38 '· ·' 12 J , .: ·- 2 . . -~ 

• • . . . . . . .. . . 
() 3 9 .. . . .. 1 ! 10 '.:. 'J 3 

' t' 9 • • 9 3 -26'. "'f· 14 ... 11 .. 3 14 '. ' : l '-. . 
l .~_ '. 34 , r :: s ;..• .. . .. .. .. -

. , . . •• 6 . . .. 
"' 

; .. . . .. • • •• 2 7 . . . . . . . 
1 1 

.. 1 1 1 40 8 
•• 

.,. ..... G 2.4 IS 15 ' 8 318 
:a..J ' . •·. . . 

tl L :C P. · 



\ 

' 
State Serial 

number • ' ~ 

' 1Jist,ri~t • 
.,. 

. I 
\; 

1 

" I. . l 

2· 

1 Ahmednagar · : 
2 Akola 

f' 3 
~ 4 
!~ 5 

6 
;· .. 7 

;-- 8 .. 

Amravati , ..... -.' 

Aurangabad 
Bhapdara 
Bhit 
Buldana 
Chapda 

9 Jalgaon 
;'10 Nagp~r 
•,ll N a.qded 
12 Nasik 

. . . 

13 
J4 
15 
16 

I I' 

Osmanabad i. 

Par~h~ni 
Poona 
sliohipur 

17 Wardha 
18 Yeotmal. 

. . . 
;- ' . 

TOTAL 

MY~QRE 
, 1 Bida,r_ 

ORISSA 
•, 1 Kala~handi 

~ 2 Kora.pu_t 

• 

• • 

• 

• 

• 

,. 
'! } ~ 

. .. 
• 

... 

.. . 
. . . 

r· 
• 

.. 
I 0 

•• TOTAL 
r 

GMND TOtAL for the )iasin 

Percentage 
area of 
district 

3 

• (79·5) 

- . 
• 

Paddy ]owar 

4 5 

•.. 35·3 . . • . 
• 34·3 l 

6 93·0 
• JOO·O 
• 85·5 

.• { 39·6 

• \ 99·0 
0.5 

• ·100.0 
• 100·0 . . 
• 69·8 
• ! '68·2 

• 100·0 
0·9 

• 0.8 
• 100·0 

100·0 

• 82·1 

• 

11·0 
63.8 

. . 
1 

308 
4 

232 

26 
3 
7 
2 
3 

586 

. . 
4 

31 

35 

. 2,763 

2· 

•• 

•• 

.. 
3 

'rABLlt 
STATISTICS OF IRRIGATED 

Kharif 

Bajra 

6 

'15 

.. 1 

4 

1 

.. 
. .. 

21 

• • 

•• 

•• 

Others 

7 

5 

. ;, 
3 

10 
3 

7 

22 
7 
8 
2 
3 
1 

71 

• • 

2 
6 

8 

216 

Food 

Total 

8 

20 

5 
318 

11 

2_39 

48 
10 
16 
4 
8 
1 

.... 
680 

6 
37 

43 

3,012 

Note : _ The figures given above have been worked out from the latest available agricultural statistics 
of the year 1952-53/or Orissa, on the linesfollow.ed in Table XIII except that the figures in 
of thtt. dis~r!~ts_.) 



XVII (concluded) 

CROPS IN GODAVARI BASIN 

Crops 

Rabi 

Paddy ]owar Wheat 

9 

.. 

.. 

.. 
•• 
• 

.. 
•• 

.. 

• • 

10 

97 

36 
. . 
34 

. . 

• 

27 
s 
1 

.. 

.. 
200 

1 

. . . . 
533 231 

11 

31 

26 

14 
3 

6 
1 

24 
14 
11 

1 
1 

132 

6 

. . 

·Non-food Crops· : J j --

---·--....;._-----. 
-----

· Perennial- Grand.. , 
· ·Sugar· <Total\';) Serial 
' cane· samd as number 

Others Total Cotton Ground- Other ' 
nut 

. . . . : , Col. IJ , \ · 

. Toial : · ··,' · ~of Table·' .. '· 
' · ' · ·· XIII 

12 

30 
2 
6 

29 

15 
s 

9 
2 

27 
13 
7 

2 
10 
s 

161 

4 

• • 

. . 
173 

13 14 

158 7 
2 
6 

91 '2 

63 ' •• 
8 

15 
3 

51 
54 
23 

1 
·2 
11 
6 

494 

11 

. . 
• • 

. " . 
1 

2 

.. 

11 

•• .. ' 

•• 
1,066 11 

15 16 

I ' ·\· ) . 
.. ' ·'; 

' , . 
9 

. . .. ' 

' 1 

.. 
' 

2 

12 

•• 

30 

16 1 
....... •'~' -~-~' f ., ~ .. 2_ ... ,. !.... 2 

f -~ 4. t !!-~ t,~;.L" .i(A_ t~ 3 
• • • • 0 

6 ' 8' · ~·.14 ·, ~ .. ·, ·~us.• 
, I • . . ' .; , ' I 

· · .... . : · 2 , ·: 1 :. I r 320 .· 
•• -· .. . J ' ( .... .41/ 

2 ' , 3 ; I ~ 3 •.· .. , •·,\ ~q.·) 
.. ·: ·' • ' ' ; ~ I. ..... . ' ~ 

• • ' . • •'• .. • .. • ·, :· .. ' .. ·; ' 8 
'\ . ' . l ' ,./ 

1 

12 
4 
3 

'. ( 

' . 

44 

1 
... ·l .. 

..... ~ ~ 1 ·; ' \ .. . ~ t 240 
~~ .. ¥ 

. 
68 109 

i ' ll ·' ... 

' ~ . . .. . 
· .. 

'· 

6 
. -~ ., .. :- '! , 
1~351- . 

24 

6 
37 

' •. • • • t • • - "' •, ..,. 43. '\ 
137 ., 179 .-.217'; ;· . 4:474} 

f .• ~ 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

1 

1 
2 

(of the year· 1957-58 for Andhra Pradesh, Madhya Pradesh. anrl Maharashtra and Mysore and 
cO:;:.-.:n 3 represent the. ratio the figures in colutnn 19 bear to the total irrigated cropped areas 
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(b) Jowar, maize and other food-crops (excluding paddy), in kharif, and 
jowar and other food-crops (excluding paddy), in rabi, account for 50 
~per cent of the total cropped area. Of these 96 per· cent are un-irrigated . 
and the kharif rabi ratio .is 1·7 ; 1. . . . . 

(c) Paddy, all irrigated, accounts for· about 28 per cent of the cropped area 
(abi 21·9 per cent and rabi 5·1 per cent). . . 

(d) Non~food crops (93 per cent un-irrigated) represent about 20 per cent of the 
cropped area. Of these, cotton is 4 · 2 per cent and ground-nut 5 · 3 per 
ce~ . 

(e) About 90,000 acres of sugarcane are grown, all irrigated. 

(f) Of the irrigated area,. about 88 per cent is paddy (68· 3 per cent abi and 19· 5 
per cen~ tabi) ;_ sugarcane 3 · 2 per cent. 

Madhya Pradesh : · · 

(a} Total cropped area in the Godavari basin is 4·2 million acres, of which only 
318,000 acres are irrigated. .. 

(b) Jowar and other food-crops (excluding paddy), in kharifand wheat and other 
crops (excluding paddy), in rabi, all un-irrigated, represent 52 per ·cent of 
the cropped area. Kharif rabi ratio is 2 · 2 : 1. · · · 

(c) Paddy, o"fwhich only about 18 per cent is irrigated, represents 31 per cent 
of the cropp~d area, all in k~f:Zrif. . . . · · · 

(d) Non-food crops, mostly un-irrigated, represent 10· 5 per cent of the cropped 
area. 

(e) Only 8,000 acres of sugarcane are grown, all irrigated. 

(f) Of the irrigate4 area, 85 per cent represents kharifpaddy and.2·5 per cent 
sugarcane. 

Maharashtra : 

~a) Total cropped area in the Godavari basin is 22 ·5 million acres, of which 
about 1 · 4 million acres are irrigated. . 

.. . . .. ~ ... 
(b) Jowar, bajra and other food-crops (excluding paddy), in kharif and jowar, 
· wheat and other food-crops (excluding_paddy), in rabi, account for 63 per 

cent of the crppped area. Of tlt.ese 96 per cen.t is un-iWgated .~nd th~. kha~if 
rabi ratio is "1 ·2 : 1. · 

(c) Kharifpaddy, 'of which 43 per ceiit is irrigated, represents only 6 ·1 per cent 
of the cropped area. · 

(d) Non-food crops (99 per cent un-irrigated) represent 30 per cent of the cropped 
area, of which cotton is 17·4 per cent and ground-nut 4·5_per cent. 

(e) About 100,000 acres of sugarcane are grown, all irrigated. 
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{f) Of the irrigated area, 43 · 4 per cent is kharif paddy and 36 · 6 per cent is rabi 
fo~d crops (other than paddy). Sug~rcane represents 8·1 per cent of the 
ungated area. 

Mysore: 
(a) Total cropped area in the Godavari basin is only O· 8 million acres. Of this, 

74 per cent is kharifand rabi food-crops (other than paddy) and 4·4 per 
cent is kharif paddy. 

(b) Non-food crops represents 20 per cent of the cropped area. 
(c) The irrigated area is 24,000 acres of which 12,000 acres are sugarcane and the 

rest rabi food-crops other than paddy. 
Orissa : 

(a) Total cropped area in the Godavari basin is 1·6 million acres, of which only 
43,000 acres are irrigated. - · 

(b) Kharifpaddyrepresents51 percentofthecroppedarea ;31 percent is taken 
by other food-crops in kharif; non-food crops represent about I4 per cent 
of the cropped area. 

(c) Of the irrigated area, 81.4 per cent is under Kharifpaddy, the rest under 
kharif food crops. . · 

7-10 For the basin as a whole, the pattern of irrigated crops is kharif paddy 
61· 7 per cent ; rabi paddy 12 · 0 per cent, sugarcane 4 ·9 per cent, rabi food-crops (other 
than paddy) 11 · 8 per cent and the rest are miscellaneous crops. 

Crop pattern in Krishna and Godavari basins compared 

7-11 The overall crop pattern in the Krishna and Godavari basins may now be 
examined : · 

Name of crop Krishna Basin Godavari Basin 

Un-irrigated Irrigated Total Un-irrigated Irrigated Total 

.................. percentages ............... : ....... . 

]owar 32•1 1·2 33·3 25·8 0·6 26·4 
Paddy 0·4 6·8 7·2 6·7 9·1 15·8 
Bajra 8·6 0·2 8·8 4·7 0·1 4·8 
Wheat 2·2 0·3 2·5 4·3 0.4 4·7 
Other food crops 19·2 1·3 20·5 21·9 ·1·1 23.0 
Sugarcane . 0·6 0•6 0.5 0.5 
Cotton 7·2 0·1 7•3 ll.8 ll·8 
Ground-nut 10·1 0·1 10·2 4.0 0·1 4·1 
Other non-food crops . 9·1 0·5 9.6 8.5 0·4 8·9 

Total . 88·8 11·2 100·0 87·7 12·3 100·0 
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It would be seen that : 

(a) u:t;tder irrigated conditions, paddy is the principal crop in each of the two 
b'asins, followed by jowar, sugarcane, wheat and bajra in descending order; 
and 

· (b) under un-irrigated conditions, in the Krishna basin, jowar tops the list 
followed by ground-nut, bajra, cotton and wheat. In the Godavari basin, 
the order is jowar, cotton, paddy, bajra, wheat and ground-nut. · 

Crop pattern under tanks, canals and wells 

7-12 the remarks in paragraphs 7-6 to 7-10 above, concerning crop 
in irrigated areas, relate to the entire irrigated area, whether by canals or tanks or wells. 
Statistical information regarding the crop pattern, separately, under each of these class
es of irrigation works is not available; but the position can be stated in general terms. 

· :7-13 .Under all 'tanks in the Krishna ·and Godavari basins, with perhaps the only 
exception of Mhaswad tank in Maharashtra, the aim is to grow the maximum possible 

. area of paddy in kharif. Such quantity of water as may be left in any tank at the end 
of the kharif season is·utilised for a second crop of paddy. 

7-14 Except in Western Maharashtra and on the Gokak canals in Mysore, 
irrigation from canals is also- almost entirely for paddy cultivation, mainly in kharif, 
and, on some canals, for sugarcane: There has always been a small area under second 
crop of paddy under the Godavari Delta Canals and since the construction of the 

. Tungabhadra Dam in 1953, a significant area of second crop paddy and some sugar
cane has been introduced in the Krishna Delta. Except on some canals where sugar
cane is grown, the emphasis mainly is on paddy. A notable example is of the Dindi 
Canal in Andhra Pradesh. Originally intended for irrigation of dry crops (rabi jowar 
15,000 acres; khar_if jowar 15,000 acres), the only crop actually grown is paddy in 
about 15,000 acres (about 2f3rd abi and 1/3 rd tabi); the ayacut had to be reduced to 

· 10,000 acres. · · 

7.:15 In Western Maharashtra, the canals cater for a mixed crop pattern, dry 
·crops· in · khadf · arid rabi, with an emphasis on sugarcane. 

. 7-16 The pattern of irrigation from wells is mixed; there is hardly any area un-
der paddy .. The crops mostly grown are jowar, small millets, sugarcane, chillies, 
vegetables an'd fruit gardens. 

In Maharashtra, on some canals, wells are used to supplement canal supplies 
during the post-monsoon season for the irrigation of sugarcane and other. perennial 
crops. , 

Recent trends in crop pattern in irrigated areas 

7-17. On the Palair and Muneru Canals, in Andhra Pradesh and the Mhaswad 
Tank in Maharashtra, there is a growing tendency to introduce second crop of ground-
nut after paddy. - · 



7-18 On the Nira canals in Maharashtra and to a lesser extent on the Godavari 
and Pravara Canals, long staple cotton is now being introduced as an irrigated crop. 

7-19 T_he!e i~ also a ten?ency to grow wheat as a second crop after paddy under 
some of the ungatlon works 1n Madhya Pradesh and the Vidarbha region of Maha-
rashtra. · 

Crop seasons 

7-20 Because of the relatively equable temperatures in the Krishna and Godavari 
basins, as described in paragraphs 5-1 to 5-6, crop seasons are not so well defined as 
in northern India. By and large, the sowing of crops and other agricultural opera
tions are determined by the timing of rainfall and the availability of river waters 
which, in turn, also depend on the incidence of rainfall. 

. . 
7-21 In Western Maharashtra and the Bombay Karnatak areas of Mysore, there 

are three official irrigation seasons ; kharif, 15th June to 14th October,. rabi, 15th 
October to 14th February and Hot weather, 15th February to 14th June. Many 
crops, however, extend from one season to the other ; jowar is grown both in. kharif 
and rabi and cotton and ground-nut can be. grown in all three seasons, if irrigation 
supplies were available. · · · . · 

. . . 
7-22 In Vidarbha, Madhya Pradesh and Orissa, there is generally one crop only 

which is sown about the beginning of July immediately after the rains begin. The.un.
irrigated areas generally bear a short-term crop which is harvested by October arid 
the irrigated areas a long-term crop which is harvested in November-Dec~mber. I~ 
some areas, a rabi crop follows. 

7-23 In Andhra Pradesh and most of Mysore, crop season begins on the.advent 
of rains in June. The un-irrigated crops are harvested in October but the irrigated 
paddy is not harvested until about December. Wherever irrigation waters are avail-

. able, another paddy crop follows which is sown in January-February and harvested 
in April-May. Paddy can, however, be grown practically any time during.the year. 
Paddy , in all stages of growth , can be seen at the same time in one and. the same loca
lity. Such fields as cannot be sown in July and August, are sown with the Septemb~r 
ratns. 

7-24 In general, paddy, cott?n. an~ ground-~ut can be grown t_hrou~hout t~e 
year in the two basins, provided ungatlon supphes could be made . available. · 

·It will be seen from paragraph 7-11 that cotton is almost entirely an un-irrigated 
crop in the Krishna and Godavari basins; the short staple variety is grown. Cotton . 
requires sufficient moisture during early stages of its growth and comparatively drier 
conditions during the flowering and maturing stages; ~ainfall during the ball opening 
and harvesting period is definitely harmful. Long staple varieties of cotton have a 
relatively longer crop period and need, therefore, some irrigation supplies in addition 
to rainfall. These varieties have a relatively large yield and, in suitable soil with 
sufficient drainage, long staple cotton can be a good cash crop. 
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· Like Cotton, ground nut is also grown mainly as a rain-fed crop in the two basins. 
The average yield of the 'spreading' varieties grown under these conditions is 1200-
1400 pourn:ls per acre and that of the 'bunch' varieties 800-1000 pounds per acre. With 
a relatively small quantity of irrigation water, ground-nut can be grown to give 3,000 
·pounds or more per acre-a valuable cash crop. 

Preparation of Land for Irrigation 

7-25 Because of the nature of the terrain, most of the uplands to be put under 
irrigation require some levelling and terracing for efficient distribution of water ove~ 
the whole field. Only a beginning has been made in this direction. 

In Andhra Pradesh, the work of terracing irrigated fields, during II Plan and 
the first year of III Plan, in the districts of Kurnool, Nizamabad, Karimnagar, 
Nalgonda and Adilabad, has covered an area of about 27,000 acres. 

In Mysore, the contour border strip irrigation methods is being introduced. 
In the Tungabhadra areas, 21 demonstration plots were laid out in 1961-62 and the 
cultivators are being encouraged to take to this method of irrigation. The total area 
so treated up-to-date is not available. 

7-26 During its visits to various project areas in the two basins, the Commission 
noticed that, unlike the irrigated areas in the Indo-gangetic plains, most of the tracts 
to be irrigated in the Krishna and Godavari basins by the projects, which have 
recently come into operation or are under construction, would require to be pre-

. pared for receiving irrigation supplies. The Commission felt that this aspect was not 
so far receiving the attention necessary for efficient irrigation practice. 

Soil Conservation 

7-27 It has been stated in Chapter II that the Krishna and Godavari basins 
largely comprise ridges and valleys.. In the upper reaches of the rivers and of their 

. tributaries, land slopes are relatively steep and there is considerable soil erosion dur
. ing rainfall of high intensity. Accordingly, for some years past, efforts are being 

made to conserve soil by contour bunding and afforestation. Efforts so far made in 
this direction are described below. 

~ol)tour Bonding 

7-28 In Andhra Pradesh," about 3,200 acres .were. taken up for contour bund
ing during I Plan in the districts of Anantapur, Adilabad and Kumool. In II Plan, 
the total area protected by contour bunding was about 35,600 acres in the districts 
named above and in the districts of Cuddapah, Hyderabad, Medak, Nizamabad, 
Mahbubnagar, Karimnagar, Warangal, Nalgonda and Khammam. During III 
Plan, about 19,000 acres are proposed to be protected in the districts named above. 
The total area to be protected by contour bunding by the end of III Plan would be 
about 58,000 acres. 



97 

7:29. In the Godavari basin, in Madhya Pradesh, about 1,700 acres in Chhind
wara district were taken up for contour bunding in 1961-62. During 1962-63, it is 
proposed to protect about 142,000 acres in the districts of Seoni, Chhindwara,. Bala-
ghat and Bastar. · ' · 

7~30 In Maharashtra1 the work of contour bunding has been in progress ,for 
some tlme past, on a relatively large scale, in the districts of Poona, Satara, Sangli, 
Kolhapur, Sholapur and Ahmednagar in the Krishna basin and in the districts of 
Nanded, .Parb~ani, Aurangabad, Bhir, O~manabad, Ahmednagar and Nasik in the 
Godavari basm. The progress to-date Is as follows : · 

Name of Basin 

Krishna • • • • 

Godavari • • • • 
Total 

I Plan II Plan I96I-6z - Total 
•....... million acres . ....•.... :-~ . . : . . ~ 

0·483. 0·595 

0·086 . 0·208 

0·569 0·803 

0·267 

0·140 

0·407 

1·345 

0•434 

.t •779 
t • 

.... 
7-31 The total area which has been contour bunded by the end of 1961-62 in 

the Bombay Kamatak area of Mysore is 0·374 million acres, out of which 0·225 
million acres are in Bijapur District alone. In addition, about 18,000 acres have been 
provided with contour bunds in the Gulbarga, Raichur, Chitradurga and Tumkur 
districts. 

7-32 In the Koraput District, the area provided with contour bunding since the 
beginning of I Plan upto 1960-61 is about 56,000 acres in the Godavari basin; about · 
2,000 acres have been similarly protected in the Kalahandi district. 

7-33 The contour bunding described above has been carried out entirely in 
un-irrigated areas and generally where the rainfall is less than 20 inches (annual). Al
though the black cotton soil areas have not responded well to contour bunding in 
Mysore, the overall results are promising, particularly in Maharashtra where the far .. 
mers' associations:have.:taken:to this~work enthusiastically. 

Afforestation 
7-34 \Vhereas the less steep areas are being provided with contour bunds, the 

relatively steep areas in various states are being planted with trees. In Andhra Pra .. 
desh, about 4,000 acres have~been afforested in the Krishna basin in the districts of 
Kurnool, Nalgonda and Guntur. Likewise, about 2,500 acres have been affores .. 
ted in the Godavari basin:in the: districts: of East Godavari, Warangal and K.hammam. 

7-35 While no work has been done in Maharashtra on afforestation as a part of 
soil conservation, in Mysore such measures have covered ~3,550 acres in the districts 
of Chitradurga, Dharwar, Belgaum, Bijapur, Bellary, Gulbarga and Raichur in 
the Krishna basin where trees have been planted after staggered trenching, nallah 
bunding and gully plugging, where necessary. During III Plan. it is proposed to t.ake 
up a further area of about 46,000 acre~J 
23 I. &: P. 
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r • ;7-36 'As part of the Tungabhadra Project, about 2,300 acres have been affores-
ted-since 1956-57. Some more area is expected to be covered in its catchment. 
· . 7-l7 About-20,000 acres of land in the Godavari basin in the.Koraput distri~t 
of Orissa have been covered under the afforestation programme and about 700 acres 
in the , Seoni, · Bastar and Chhindwara districts of Madhya Pradesh. . ' 

,. ,, . . t 

Land :use statistics required by basins a~d projects 
, '! • · ·7-38 For optimum deyelopment of the land_ and water resources of the Krishna 
and Godavari basins, it would appear desirable to examine whether it is not possible 
,to.colle~t and comp~e)and_use,statistics by sub-basinsand basins in addition to the 
. .P.~~~~~(pi~p_ti~~. -~f\ c.q~pi~~~- ~~ese statistics by political and administrative units. 

In any case, it is important to have these statistics for each project area. These 
·are not available at pre.sent. In general, the project reJ?orts of works already sanctioned 
'atiring the First Plan and Second Plan and now proposea in the Krishna and Goda
-ivari basins:do not contain results of any survefs or land use in the project areas. 
When the .CommissioP, requested for 'suc9, statistics, the State Governments could 
'only funiish rough ·figures of·the cropping pattern in the areas proposed to be irri
gated, based on the district-wise or taluk-wise data already collected. 
( ~ f ;- _ • ; I' ; ~~ ~ 

1 
!' .. r c , . 

J-.. ' . ' ~ ~ "". 

. . . 
I• I j • • 



CHAPTER VIII 

REGIONAL ECONOMY 
General 

' :,. i. 

8-1 A study of regional economy is not included in the terms of reference of iii~~ 
Commission nor does this chapter purport to be one. A brief reference to some of the 
importa~t aspects of the economy of the two basins is, however, necessary in any' sur) 
vey relating to the development of water resources. · , ' 1 • • 

Population . . , . , . . ..... J -.·l 

8-2 On the ~asi~ of ~he.1961 Ce~su~ and the percen~age~~ give~ I~ ~abl~, 1,~; ci( 
the area of each dtstnct Within the Knshna and Godavan basins to the distnct as a. 
whole, the. total pop.ulati?n· '?f the ·two basins is about 60- million. :About 80' pe~ 1 

cent of this population ltve In rural areas. · · ' · · · · · · · · .. · ~ ···I 
• : :I :.J 

Of the total population of the Krishna and the Godavari basins, about 20 mil
lion is in Andhra Pradesh, 3 million in Madhya Pradesh, 24 million in Maharashtra,: 
12 million in Mysore and 1 million in Orissa. 

Forests and agriculture 

8-3 Forests and agriculture are the main stay of the people. . ) 
8-4 A large part of the Godavari basin consists of forests, 22 million acres ouf) 

of a total area of about 77 million acres. In the Krishna basin forests extend ovet'7i 
million acres. The north-eastern ·part of the Godavari basin in Andhra Pradesh;!·) 
Madhya Pradesh and Orissa is particularly rich in forests and forest potential but) 
this potential is largely undeveloped. Lack of communications in the area is one1 

reason for a low level of exploitation of the forest wealth. The Godavari has no; 
bridge across it for a length of over 400 miles from the sea. From Jagdalpur, the' 
headquarters of Bastar district, the nearest rail head is 200 miles away. One·road' 
bridge is now being built at Bhadrachalam on the lower Godavari and a railway 
line is under construction from Kottavalasa to Bailadilla. These will help in·opening 
up part of this area but a considerable further effort is necessary in this direction~ ~·~ 

8-5 The area annually cropped in the Krishna basin is about 40 million acres atid' 
that in the Godavari basin is about 36 million acres. Agriculture is largely rain-fed: 
with relatively low yields except in about 9 million acres of irrigated area, of which• 
six million acres grow paddy. · -~~ 

Under un-irrigated agriculture,jowar has the pride of place with 23 milliOJ1'acie~1 

grown partly in Kharif and partly in Rabi, 5 million acres are. under 
bajra, 3 million acres under wheat and 19 million acres under other food 
crops. Cotton extends over 7 million acres and ground-nut over about 6 million· 
acres. Other oil-seeds and pulses are also important crops. 

99 
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Under irrigated agriculture, apart from the large areas under paddy, sugarcane 
extends t>ver about 430,000 acres. Some of the best sugarcane in the country is 
grown in this area. J . 

8-6 Banana cultivation, growing of mangoes, citrus and, more recently, grapes 
are~important activities in the two basins. Chillies and tobacco are grown over 
large areas. Melons ~regrown in the river beds in the hot weather before the mon.J 
soon. . · . ~. · · · 

1,. ~ .'. • •• • i ( i 

Power , c : ;, ,.·l.r 
- > • , I , ) 

.. / 

8~ 7 The development · of power in the Krishna and the ·Godavari basins has 
so far been poor. The total installed capacity ~of hydro-electric generating plants 
in the two basins, as on March, 1961, was about 500,000 kW. The installed capacity 
of thermal generating plants was about 100,000 kW. . . • 

' .. ' 1 ,. . . • 

I' - • The total energy produced during 1958-59 was about 2,200 million kWH about 
half 9f which was exported out · of the basin, mainly into the Bombay area. The 
per~capita annual consumption, within the two basins, would be of the order of 18 
units. 

- ~ ~ ( ,~ i . ::_ ·· . i f : r 

· Mineral wealth ... ; I ' 

' 

8-8 The Krishna and Godavari basins' have a rich variety of mineral wealth 
spread over their vast areas. The occurrence of these minerals is intimately connect
ed with the geologic formations of the areas. Since most_part of the two basins is 
covered by Deccan trap; important minerals like bauxite, manganese, asbestos, 
copper and chromite, associated with that type of formation are found in these basins. 
Deposits of iron, manganese, gold, copper, barytes, chromite, asbestos, and graphite 
are associated with the :Archaean schists and gneiss formations in the two basins. The 
Cuddapahs contain iron, barytes and chromite; mica and graphite are important mine .. 
rals associated with the Pleistocene and recent formations. Coal-fields are found in the 
areas. covered by Upper and Lower · Gondwanas. The largest concentration of ore 
mine,s are to be found i~ the Mysore plateau and in: the eastern part of the Godavari 
basin •. ,· :,.: ·. . 

. . 

· . Severai coal mines an~ to be found in the Chhindwara district of Madhya Pradesh 
· and in K.hainmam ·district of Andhra Pradesh. Many manganese mines are located·. 

in these basins. · Balaghat District in Madhya Pradesh and Nagpur District in Maha-· 
rashtra,- both in the Godavari basin, are the two chief manganese producing centres 
in India. Iron ore is found mostly in Mysore State, which has the second largest 
number of iron ore mines in India. The iron ores found in Sandur hills in Bellary 
district and in the Bababudan hills of Chikmagalur districts are well-known for their 
quality ... 

.. .. . r 

. · 8-9 The district-wise distribution of the principai minerals found in the Kris~a 
and Godavari basins is as under :. . . . . 

Bauxite is found in Balaghat district of Madhya Pradesh and Kolhapur district 
of Maharashtra. 
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~tang~~ is found in Visakhapatnam 'district of Andhra·Pradesh, :Bhandara 
d~stf!ct of Maharashtra, Bellary, Chitradurga, Shimoga and Tumkur. 
districts of Mysore and Koraput district of Orissa. · . · ·: 

• t . ~ . · I 

Iron Ore occurs in the districts of Khammam Krishna and K~ool of Aridhra 
Pradesh and Bellary and Chikmagalur ~f Mysore. · · .. · · . . . · . 

Copper occurs in the Anantapur district of. Andhra Pradesh: · · .' · .. , . - · j 

Gold occurs at Hatti in Raichur district of Mysore and in river beds. .I •• 

Coal is found in the Khammam district of Andhni Pradesh Chhindwara district 
of Madhya Pradesh and Chanda district <?f Mahar~shtra. . · .. · 

~ ~ I ' t 

Limestone deposits are found in Gulbarga and Shimoga districts of Mysore.' 

. Other minerals like lead, zinc, corundum, ilmenite, refractory minerals and 
kaohn are also found in small quantities in different parts of the two basins. · 
Industries 

.. 8-10 Ri~h in forests, agricu!tural.anq mi.neral resources, the industrial poten-
tial of.the Krishna and Godavar1 bastns 'ts htgher than of many other parts of 
India. There is also a large hydro-power potential awaiting development m these 
two basins. The present developments are a modest indication of the large potential 
which remains to be developed in this area. · · · 

J t.. • •' 

. I . 

. · 8-11 A small part of the enormous forest wealth of the two basins is at present 
utilised as timber and in the manufacture of paper and other timber products in the 
districts of Adilabad and East Godavari of Andhra Pradesh, Bastar of Madhya Pra , 
desh, Chanda of Maharashtra and Shimoga of Mysore~ · . · : . ' . · . , 

8-12 Of the industries based on agricultural produce may be mentioned the pro-· 
cessing of agricultural commodities like rice mi11ing, cotton ginning, pressing, ; spin
ning and weaving, manufacture of sugar, manufacture of textiles, extraction of oil 
from ground-nut and other oil-seeds an~ bidi manufac~ure. 

8-13 Mining of manganese, coal and other ores are important activities in ·the 
. districts rich in minerals. Most of the ores are at present exported. · ·. · · 

Iron and steel are manufactured only in one place in the Krishna basin at . Bha
dravati in Shimoga District. Small engineering industries are spread all over the area. 

S-14 Cement is ~anufacttired at a nUm.ber of places. in the two· basins; in the 
districts of Adilabad, Guntur and Krishna in Andhra Pradesh and of ·Bijapur, 
Gulbarga and Shimoga in Mysore. · · · ' · 
Scarcity areas . 
. 8-15 As indicated in paragraph 1-15, considerable stress was laid, at various 

stages of the Commission's work on the special requirements or claims of "scarcity 
areas". The basis of these claims and the criteria for "scarcity" which were put 
forward varied and appeared sometimes to be rather vague. A close study of the 
problem. appeared to be nec~ssary, particu!arly in_vie": of the fact that agriculture 
is the mam stay of the people m the two basms, spectally m the rural areas, 
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. · · 8-16 Whenever an area is declared 'scarcity area'~ the·collection of land revenue 
in that area: is S-uspended in whole or in part and if scarcity conditions continue over a 
number of successive _years, the land revenue ·previously suspended, is remitted. 
Relief works are also started to provide employment for the people. While these 
practices are pretty well known· throughout the country, the· rules and regulations for 
suspension and remission of land revenue and for opening relief works vary a great 
deal not only from. State to State but even from district to district in the same State. 

8-17 The· Gommission was unable to ascertain any set of well-defined conditions 
under which an area should be declared as.~'scarcity area". The Bombay Fact Finding 
Committee,·· for•the economic and administrative survey of scarcity areas; has in its 
Report (1960) divided these areas into three categories ; a total or almost total failure 
of.crops:in:an area, , , 1 · · · · l 

. 
L ~ . ·. l l;; 

• J '. 
once . every three years; . 
once , every 1 six years, . or i 
once every ten years. 

. This failrlr'e·would be ~reflected in the amount of land revenue suspended in diff-
erent areas when compared with the tota~ annual dry assessment for the area. · 

. ' . . 
'.... • ' • " l ·' l : . . . .. 

· 8-18- After: discussion. with the representatives of the State Governments .on 
4th November, 1961, it was decided that .relevant information on a uniform basis 
should be collected from all the States. It was considered that the district would be 
too big a unit for this purpose; the information should be collected by taluks, for a 
period of 30 years, from 1931 to 1960, separately, for each decade. A special form 
was devised and the State Governments were requested to furnish the information for· 
all such taluks which in their view were subject to scarcity conditions. A copy of the· 
(orm . is at Appendix . B, . . . 

· · The information sought in this form was not readily available and it took the. 
State Governments considerable time to collect the relevant information from dis~ 
trict and taluk headquarters. At the end of May, 1962, the particulars requested had 
been.received for a total of 177 taluks 35 in Andhra Pradesh, 10 in Madhya Pradesh, 
51· in Maharashtra, 7~ in Mysore and 6 in Orissa, 

. ·,. 8-19 On an examination of the data furnished by the States it was found 
that : . . . 

, · · . (a) the conditions under which an area could be declared as 'scarcity area' were 
· , not .well-defined; · 

(b) the rules and regulations for suspension and remission of land revenue 
. differed a great deal from State to State and in some cases from district to 

. . district in the same State; 
.. · .. ·_(c) in a. number of cases, the .. amount of .land revenue suspended or 

.· . remitted -in an individual year was found to be far in excess of the corres
ponding total annual .amount. of dry assessment;* 

*In spite of references to the State authorities it was not found possible to reconcile this· apparent 
discrepancy within the time at the disposal of the Commission. 
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(d) the expenditure on relief works was not, in all cases, charged to the account 
head 54-Famine _Relief Works but was debited sometimes to the normal 
development works and booked against· the projects concerned; as such, 
expenditure could not be determined; · · · ----

-~ .. - -

(e) no statistics .were available for large areas which formed part of the jagirs, 
referred to in paragraph 2-9; and -

(j) in addition to the suspensions and remissions of land revenue given under 
. general rules relating to scarcity areas, special suspensi_9~s_a:t;ul,!emissiq~ 

had also been granted to meet conditions and circumstances not covered 
by the general rules. i: ·; fj c_' ,' :. ·-:;,'!, 

• ' • :I .! .... , • ' ··'' • ' l f 
' - ' 

8-20 Mter a careful study·of~the information received:~ which, it may be re
stated, is neither complete nor fully verified, the Commission deeded to ·make a list 
o£ those taluks in which 25 per cent or more land revenue was suspended.in any year 
during the period 1931-60. The Commission did not consider it worthwhile to take 
note, at this stage, of taluks where· the land revenue Suspended In any year ·wa.S less 
than 25 per ~nt of the. yearly assessment. for th~ taluk. . , 

't ' ~ .. ,. 
• -. f; • . • 

8-21 This list is shown in Table XVIII in which land revenue suspended is in-
d. d .r. 11 ' ' . ' . ·' ! • • • • ' tcate as .o ows : · · - · · ' · · - • .. ' . . , · : · · - 1 t 

• ~ e .. • ... .- r r •. ... ; ' ' l • ~ .~'" 

· A denotts suspensi<Sn of land revenue equal to or exceeding 7S per cent ·of the 
yearly assessm~t; - - ~' .l . ·. · · :- ~-~ 

B denotes suspension of land revenue from 50 to'74 per cenfofthe yearly assess-
ment; and . - ) .! . . ! .. 

C denotes suspension of land revenue from 25 to 4~ per .cent ~of. .the :yearly 
assessment. ' .. '· ~ ; I • , r~ . .. ". . ' 

• ,.. , r 

The numbers, shown in the Statement, against these letters, denote_ the number 
of years during which suspension of a given order -~as granted during any ten years 

. period, e.g., 2B against a taluk d~notes tha_t sus~nston ~rom 50 t~ 74 per cent ~f the 
yearly land revenue was- granted m that taluk tn ·two years dunng· the _ particular 
decade. · . ; . , · ' f ~ t ' ~ 

8-22 A study of Table XVIII shows that there are many- 'taluks in which' the 
suspension of land revenue is small ~nd ~-frequent~ Th~ Commission would, how
ever draw attention to those taluks m which the suspenston of land revenue exceeds 
the ~gnitude and frequency in?icated by -2~ or JB--sus~ion of 75 pe! cent or 
more .of annual land revenue twtce or more m a ten year penod·or suspension of 50 
to 74 per cent of annual land revenue, thrice or more in a ten year __ period._ 



._:: ~ 104 

.. ! . ,'.TABLE XVIII 

LAND·REVENUE SUSPENSIONS 

' . ' . . ; 

Name of district Name of taluk Normal ·, . Average 
rainfall ·rate 

Suspension of land revenue 

(lnc~es) of land 
revenue 
per acre 
(rupees) 

1931-40 1941-50 1951-60 

~ ~ r { , 
: ,, • .- ; !.. ;. ~ 

t ,• 

ANDHRA PRADESH 

Mahbubnagar • 1. Gadwal • • 27·9 0·57 •• •• 
.. • • • ~ . . I' • " . ' r ' f 

Nellore < ·:i.J! ~·.·:·.t':J{andukur ~~.;~ · · 31·6. _:. ~1·07: · · ·: 
:. ; C '; t;_, £ ._,.: ~' 1 ( ~ !j'_ ~: t ~) "'L 1 t• .... ;. ·-:. ,,· • • •' ·'; . ) . 4 ~ 1• : ! j ~:; t. /; , t ~~ ~ 1,: ·~ 

1C: 

Nalgonda f :,:j·J.~'fll~·Nalgonda·:~. 1:.,.~ · ~;. 29•3 ~~I 1~'i0~72: ·,;- 1A+1B •• 
~-_.,J;.: 4· ;· ,;~'!:f '/i':; .. 1,~;-ll 1i ~f·~_t_.; .. ··r~f) j.~~"l L:f;.J ~- .. - · ·-.~~~! ~~ i'! -~- .! ~' i '· · 
Anantapur., , , .1 .-. rl. :Madakazra . • . 25.·2 ·' . 0·33 . 1B+1C · . lC'. 
'(' ... ' - ' . ,) . . . ·.... \.. .. ., • ~ ~- ··- "' . ·' . ~ - l . " ' .. - . . • . • ' . 

2. ,4nantap~r'· :.'j ~ , . , · 20· f 0·24 \ • 4 • .. ... 
.. • f .. 

.., . 1 ·, ' , '· , ( r . 

3. Kalyqn Dfirg . . 
f.· ·~-iJ{o.~ }~ ~- ;, 1 :': --~ r ~ ' 

21·8 
• •. t 

0·32 
{. • r • 

Hyderabad • 1. Vikarabad • 45·0 1·21 •• •• 
Y~sa~al'a~nam , ~ ~-- J. Narsipatham • . 45·8 

, o ' t , • .) 1 ., 4 \ I ...- o~c· • ~ , ' • ' ' ; 

0·89 - -
Karimnagar • • 1. Manthani • 42 · 3 0·87 , . . . 

lA 

' ·. 1A 

., . 

3A 

•• 

2A+1B 

2A 

2B 

lA 

IC 

. . . . r •.... 1: ·· 2 .. Sultanabad,.} f 34·5 
..... •..a:"".~- .. -~~.-~ .. - ~ .• l.J 

1~14 I i 1C -~. l .) •• 

Medak 1. Gajwal • 35·0 

MAD. HYA. PRAD. ESH . r~ r.: · r ' • r· t 
; . . . ' .. 

Seoni • • • 1. Seoni • NA 

. 2. Lakhnadon. NA 
--~ ~ . ' ' .- - ~ . 
I. 

Durg "' • .. ' lj Rajnandgaon • · 60.3' 
; 

Mandla .. , . l. Mandla . ' .54·6 
I 

MAHARASHTRA 

Satara. ; : • .. 1 .. Man I • ' • 20·0 
· 2 .. K.hatav • ·20·9 .. 
3 .. Koregaon .. 29·5 

•• , <I 

# ·' 
4. K.handala • 20·5 

., · S. Phaltan .. . : 19·8 
; .' '. 

0·98 

. '1 ! 
; 

5·16 •• 

6·06 

0·91 . .. 
0·69 ·-

0·34 ·IC. 
0·68 •• 
1·96 .. . 
0·83 1B+1C 
0·83 

1C 

1A 

1A 
lA 

lB 

-

.. 
-

IC 

4A+IB 

SA 

lB · 

2A+1C 

1B 
lC 

. lC 
2C 
lA 



Name of district . 

tbs~ 

tABLE· ·x.vru: (condnued) 
LAND REVENUE SUSPENSIONS 

Name oftaluk Normal 
rai~fall 
(inches) 

. . ··" 
Average Suspension. (Jj' f.qnd. revenue 

rate 
of land 1931-40 1941-50 1951-60 
revenue 
per acre 
(rupees) 

--------------------------------------------------~==-~---~-~-~~-~ Sangli • 

Sholapur 

. . 

Poona 

Ahmadnagar 

23 I. & P. 

1. Jath ~ . 

2. Tasgaon 
3. Khanapur .. 
1. Pandharpur . . : 

2. Barsi 
3. Karm~la .. 
4. Madha 
5. North Sholapm 
6. Mongalwedha 
7. Sangola. 
8. South Sholapur 

i . . 

9. Akkal Kot • 
10. Mohol .' 

1. Anibegaon 
2. Baramati 

3. Dhond • 
4. Haveli • 
5. Indapur 
6. PurQndhar 

7. Sinu • 

'. f .. ' 

. ' 

1. Ahirudnagar • 
2. Parner • 
3. Kar]a:t • 
4. Nowasa 
5. Shriiampur 
6. She,v.,gaon 
7. San,gamner 
8. SJn:igonda 
9. Jamkhed 

10. Pathardi 

.. 
. . 
.. 
• .. 

. . . 
11. Kopargaon .. 
12. Rahuri • 

21·-~ .:2 
25·0 

.... ~ #!' 

23·8' ' 

24·2 
27·6 : 
25·~ . : 
23 ·4 ... ~ 
27·9 
29• (: r• 
22·6 . .. 
27·9 
29·8 
28·2· 

42·0 
20·2. ~-

19·8 
27·"6 
19·8 
24·7 .. 

21·1·,. 

26·5 
22·3 
24.8 
26·0 
21·4 
26·4 
20·4 
22·.1. 
26·9 
27;9 
21·4. 
21·7 .. 

• 

0·38. 
1·82 . 
1·27 ;' 

0·86 
0:61 
0·65 . 
0·83 
0·83 
0·60 
0·46 
0·79 
0·88 
0·66 

I 

0·87 

.. ' 
- ....... i 

. 
~ . ,'; . .. . . ' 

2C .. 
' '· .. 

. .-·· . ., 
t.•. II J • • 

I~ • 

lC f.>!, :lA+lB 
lC tc tC~-·., 

lA 
lA+lC 
1A+1B 
2A· . 

J 

1C 1B+1C 
1A+1C 

3A+2B 1A+2B 
1A+1C 
2A 

1B lB .. : 

• . lC .· ~ 

0·71 lC • 2B+3C I 2A+2B+ 
1C 

1·23 
0·48' 
0·66 
0·38 

0·91 

0·64 
0·49 
0·38 
0·95 
1·95 
0·91. 
0·94 
0·56 
0·59 

':. t" 

~ .. c 

1C 
1A+2B 

,... . ' 
.l. . . ' ... 

.. .. ' ' 

1C · 
-lB 

.. 
0·65 . 1C :: 
1·37 
0·93 1C 

• 

2C 
1B+3C 
1C 

. 1B 

3C 

2B 
1B+1C 
1C 
lB 
1B 
1C 
lC 
2C 
1B 
1B 

1A+1B 

4C 
1A+2B 
2A+1B 

· 1A-!-1B 
+4C 

lB+lC 

2A 
1A ·.-~ 
1A 
lA 
lC 
IB 

lA 
lA 
lA 
lA 
2A 
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TABLE XVIII (continued) 

\ LAND REVENUE SUSPENSIONS 
~ ' .. .. - - ... ~ . 

. Name of Di1trict Name of taluk Normal Average Suspensio11 of land Revenue -- .. -..-~ - rainfall · rate 
(inches) of land 1931-40 1941-50 19~1-60 

revenue 
per acre 
(rupees) 

: Osm'anabad • 1 •. Parenda 25·6 0·87 . . IB, 
. . . . ' .. 

1. ·nindori Nasik. • .. . 32·2 0·63 1B 
2. ·Niphad 22·4 1·37 •• IB 1A+2C 
.3. Sinriar 24•9' . 0·68 . . •• IC 

'· :' ~ .. ~ 4. Yeola 24·0 0·78 1B ' • • •• 
I ' S. Chander 25·9 0·58 1A . . •• 

Bhir' • 1. 'Ashti 25·7 0·64 2B 1B+IC IC 
' . ' 

2. Patoda 31·6 0·80 2C 1C 2C 
i ' ' ... 3. Bhir 31·6 0·82 3C 1C .. 

4. Manjlegaon- · 30·0 0·90 tA 1A IB 
'. 0·88 ......... 5. Georai 30·5 1A 

Aurangabad • I. _)'ijapur 22·6 1·60 • • 1C 
2. Gangapur 27·3 . 1·52 lC 

MYSORE 
:netgaum • I. Sampagoan 31·1 1·81 IC 1B+2C 

2. Athani 23·1 0·86 . 2C 3A+4B+ 3B+6C 
3C 

3. Parasgad 21·5 0·93 2B 2A+4B 2A+5B 
+2C +2C 

4. Ram Durg 22·9 .. 0·81 .. IC 6A+2B 
+2C 

5. Raibag 22·4 0·75 •• •• 2C 
6 .. Gokak 21·8 0·64 5A+3B 4A+2B 

+IC +2C 
. '• 

Dharwar 1. Dharwar 35·0 1·61 . 3C 3A+IB 2A+IC • 
2. Haveri 30·2 1·16 •• IB .. 
3. ·Hubli 28·9 2·16 . ' 5A+IB 3A 

+IC 
.4. Kundgol 32·6 2·64 •• . . 
5. Ranebennur 26·1 1·23 •• •• IC 
6. Gadag 26·4 1·05 .. 4A+IB IA+3B 

+3C 
7. Mundargi 20·4 0•.76 4C 2A+2C 
8. Nargund . 23·3 . 1·48 IA lOA 
9. Navalgund 24·9. 1·73 2B+4C 9A+IC lOA 
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TABLE XVIII (concluded) 

LAND REVENUE SUSPENSIONS 

Name of District Name of taluk Normal .Average Suspension. of land Revenue : 
rainfall rate of ' . 
(inches) land revenue. 1931-40 1941-50 1951-60 

per acre 
(rupees) 

10. Ran 26·8 1·20 2A 2C 2C 
11. Shirahatii 23·2 2•39 2C •• 

Gulbarga • 1. Shorapur 23·1 1.04 IA 
2. Shahapur 35·0 1·25 1C .• 1B+1C 
3. Jowargi 25•2 0·98 2C · •• 
-4. Yadgir 27·9- - 1·00 l ': 2A: •• •• 

, . { 

13ijapur • • • 1. Badami 23•1 1·37 1C 2A+1B '· 2B+1~ 
+1C . , \.· 

2. Bagewadi 24•7 0·54 1A+1B 1A.f.1C 4C: 
( 

3. Bacalkot 23·2 1·59 .. 2B+lC 1B 
4. Bijapur 21·2 0·56 3B ·3B 1A+2B 

+4C 
S. Bilgi 21·6 1.23 1C 2B+1C , · ·1C 
6. Hangund 23·5 - 1·25 ·tB ·2c .. : : 2C 
7. Indi 22·5 0•44 ' .. 2B+1C' . lA+lB ·. 

. ' . +2C~. 
' '" 

8. Muddibihal 22·3 0•73 - 2B . ' . 1B+3C · 2C .'::··~ 
9. Mudhol 19·5 1·37 .. 1C 4G, 

10. Sindgi 20·8 0•50 2A lA+lB 2B+1C 
+2C 

t 1. Jamkhandi . 20·7 1·43 .. .. 3C ,. 

( 

Raichur • 1. Raichur 24•7 1·68 ·1C · . 
2. Manvi 23·8 1•00 1C 1B+1C 
3. Ungsugar 19.2 0·87 .. ' 1B+1C 2B+1C 
4. Kustagi 20·7 0.94 .. 2A+1C 
5. Sindhnoor 21·9 1•12 1A+1B 4A+3B 

+lC 
6. Koppal 24.5 1·00 1A+2B 

+2C 
7. Gangavati 20·2 1.00 1C 
8. Y ellaburga 20·5 1•00 2B+1C 

Chitradurga • 1. Chitradurga 23.9 0·60 • • .. lC 
2. Hiriyur 20·4 0•49 lC 
3. Chellakere 18·2 0·34 .. 1B 1A. 
4. Molakalmur 21·8 0·41 .. 3A 
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There are three taluks i~ the Anantapur District of Andhra Pradesh, three 
taluks in Madhya Pradesh, nine taluks in the districts of Sholapur, Poona and Ah
mednagar in Maharashtra and· 19 taluks 'in various districts ·of Mysore which, on the 
basis- of pat~ fur.Q.ished~ qualify for such consideration~ These are shqwn in italics 
iti Table :xvni. · · ·~ ·. . · ·. ' , · · · · -· -~ .... ,...., .. ,_ ...... ····~-"_ .... _.,___,_._ ........ -.,_., ..... h. 

. 8-23 A perusal' of Tallle XVIII would show that the land revenue suspended 
during the decade 1941-50 wa~ considerably in excess of (about three times) that 
granted in 1931-40 ·and that the land· Revenue suspended during 1951-60 was 
even. greater (about fiv~ times of that suspended during 1931-40). This large and 
progressive increase cannQt obviously be attributed· to any changed pattern of 
rainfall conditions. 

,~.t -.. •. '~: r·~-~ 

~. ~.: 'R-24 It will: also be s.e.en from~ a: study of Table XVIII. that the taluks in which 
susp,~nsions are:granted more frequently ar~ those for which the. land revenue assess-
men~ }s relativ~Jy low, iqqicating lqw crop .1:ields. ·. · · ... 

r 1 .:.~-~5 l~:i~.in,qeed surpr~~ing.th~t.Vttle S~Ol!ld haye b.een-~<;>ne .f?r ~hese.areas in·_ 
the way oftrngatlon .facdihes etther by the schemes 1n operatton pnor to 1951 or by 
~f~~:-:.ge an~f:~~j~psive ~~~y~lppme~~- since ~~~ertake!l ~~d ~~scribed m Chapter 

.... ::z--:~~~ #·~ 
411 - ~ .. # - .,._ ~ •. • t 

D~:P.~~_dence on rainfall and water resources ' · 
,. • .,. • • .r ... y· .. t ~ .. ~ ~ . .. 

· 8-26 It has been shown in th.-e·preced~rig:paragraphs that the enormous forest 
. weattli in the Krlshna and' Godav~t~ basin_s· ~s largely · remained neglected; the 
ley_elbf exploitation is loW.·· The development of power has 'SO far been poor and 
t~e pr~sent . ~~~s,trial development!~ only ~. mod~s_t. i~~ication of the large poten
ttal which rem~uns to be developed. Under·these condtttons;the economy of the 
two basins and adjoining areas depends, at present, largdy~ Oil agriculture which, in 
view of inadequate 'rainfall C6ncentcitoo in a short period, 'provides a low level of sub
sistenCe, excepfin a small part of the area where facilities for irrigation have been 
provided. The latter area is also tlie-seat of.industries based on 'agricultural produce. 
No wonder therefore that there should be keen demand in all the States in the 
region' for large scale development ot water r~~ources. . . . . . 
r·t· ~ ,.~ t\,t 
._, __ .. . - -

•. ; The we.U being and . pro.sperity. of the..: entire Krishna-Godavari region is 
clqsely related t9. the devel9pment of. the w~t~t r~squn;es ·of the two river systems • 

. ., . ' 
. ' ·.,.·' .... · ,. . ~ 

... 



CHAPTER IX .. 

RIVER FLO\V. . ... 

Available flow data 
'' ~ . . . . . . 

. 9-1 There h~s so far been no. pla!ln~d and syst~mati~ qbs.ervation of discharges· · 
~n either the Kn~hna or the Godavan nver system. Apart from some ad-hoc and . 
Irregular observati<?ns made on a. number of t!ibutaries,_ f<?r relat~vely short periods; 
the only systematic record available pertams to extstmg an1cuts or reservoirs 
where river flow is generally calculated on the basis of gauge readings observed from 
different parts 9f the works. 

9-2 Tables XIX ~n~ ~give a ~st-of.~~ :ites f~~-~hi~~~h~e-~a~~~;-~n--1-
made available to the Commission: for the period indicated against each. These sites 
are shown in Plate VIII. 

::. ... ? .. t . . - • ·' .... f .. • • • • • ~ .. ' ,. 

9-3 Of the 62 sites on the Krishna river ·system, for which some· data have been:. 
supplied (see Table XIX), regular observations are being continued at only 2\ sites*
observations at the remaining sites have been discontinued, or are made irregulai-ly.'
Ofthese 21 sites, data for a period oflO years or more are available for 16 sites· and: 
for a period of 20 years or more for only 5 sites, namely Vijayawada on the 
Krishna, Dhupdal on the Ghataprabha, Bha,lghar ott: the Yelwandi, Sunkesula on the~ 
Tunga bhadra and Lakka valli on the Bhadra. . . . 

\ • '. t • '.. ~ 

9-4 On the Godavari river system; regular observatio~s are being continued 
only at 29· out of 44 sites shown ·in Table X~ .. ·.- Of these 29. sites, data for· a·~ 
penod of 10 years or more are available for 18 sttes and for a penod of 20 years or 
more for only 7 sites, namely Nandur Madhmesliwar and. Dowlaishwaram on the 
Godavari, Lake Beale on the Darna, Palkhed on the Kadwa, Waghad on the 
Kolwan, Ozer on the Pravara and Nizamsagar on·the Manjra~ · ·' · 

. . . . ' . . '-. . .. .. \ 

9-5 It is surprising to note that the observations being made at some of the sites , t 
shown in Tables XIX and XX were discontinued only during 1959 and 1960. 

- • , • t • - • l • . ' . 
9-6 Dala ~f riyer discharges, 3;s mad·e ayaila~le to. the Com~ission. f~r different. · 

sites on the Krishna river system, have been presented tn Annexure III, In the form o£ ! 

10-daily averages, and similar data f~r the Godavari. river.syste~ in A~n~xur~ VI. 
For some years, for which data are avrulable for t~e ra~ny seaso.n and are mtsstng for t~e ' 
dry part of the year, or where data for sh~r~ pert?ds tn the ratny seas?n are not avail
able, the Commission has assumed the mtsstng dtscharges on the basts of all the rele
vant information available to it; the figures so obtained have been shown in brackets. 

~ tf_t some of these sites CO."'Iin".JJUi ~bservatiom are available· only for Q~e Or two. )'ear~, 
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ial 

IIO 

TABLE XIX 

LIST OF StrnS ON THE KRISHNA RIVER SYSTEM FOR WHICH DISCHARGE DATA 
HAVE BEEN MADE AVAILABLE 

Note : Sites at which observations have been discontinued are shown in italics. 

Name ofsite Name of river Name Period for which data available 
or of sub- Remarks 

num• tributary, basin Period Number 
of years ber 

• .' < I• for cal-
' .. culating .. ' ' 

I average . 
. 

1 Dhom .. Krishna] K·1 June 1907 to Dec. 17 
~ .,, . ' 1918; 

Jan. 1922 to Apr. 
1921 

2 K.hodshi weir • ·". · . 
K·l Nov. 1947 to May 12 

•<> :I I i' 1961 
! K·1 Aug. 1956 to Mar. 3 Karad · ~ i • 

" 
6 

1957 

4 Chitapur • . I" · K·2 June 1958 to May .. 
1959 

s Deosugur • . . " 
K•7 July 1958 to May 

1959 

6 Siddeswaram " 
K•7 June 1948 to July s 

1953 

7 Nagarjunasagar · · , K·7 Aug. 1956 to May 3 Irregular Observa· 
Dam. 1961 tions. 

8 Vijayawada .. ,_ K.7 June 1901 to May 60 Earlier data from 
1961 1894 not included. 

9 Jalkewadi . . K.oyna K·1 1949 to 1960 12 June to Oct. only. 

10 Helwak • • " 
K.1 1906 to 1925-26 20 Annual yield enly. 

11 Yeralwadi • • Yerla K·1 1913 to 1916, 19l9 to 12 
1926 

12 Ram1pur • , K·1 Aug. 1956 to Miy Irregular observa-
1961 tions. 

13 Radhanagri • Bhogawati • K·3 · Jan. 1954 to May 7 
1961 

14 Hadalga .. • Ghataprabha K.3 1906 to 1918 13 · Annual Yield. 
June 1919 to May 

1927 8 

15 Daddi • • " 
K·3 June 1949 to Oct. 4 Irregular observa-

1955 tions. 

16 Dhupdal • • ,, K·3 1906 to 1925-26 20 Annual yield only. 
Jan. 1938 to May 23 

1961 
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TABLE XIX-{continued.) 

tiST <:>F SITES OF THE KRISHNA RIVER SYSTEM FOR WHICH DISCHARGE DATE 
HAVE BEEN MADE AVAILABLE. 

Ser
ial 
nwn
ber 

Name of site 

17 Chinchkandi • 

18 Anagwadi • 
19 Murmuttisangam. 
20 Ajra • • . 
21 Basapur . 
22 Asoga • • 

23 Kolchi • • 

24 Hiresangam • 
25 Chaskaman • 

26 Dhond • • 

27 Yadgir • • 

28 Waki • • 

29 Wadil'ala • • 

30 Shikrapur • • 

31 Pimpalgaon Rahu 

32 Mulshi Dam • 

33 Khadakwasla • 

Name ofriver Name of Periodfor which data 
or sub- - available 

tributary basin 

Ghataprabha K.3 

" K·3 

" K·3 
Hiranyakeshi K.3 
Markandeya K.3 
Malaprabha ~.4 

" 
K.4 

" 
K.4 

Bhima K.S 

" K.6 

" 
K.6 

Bhama K.5 

Kudil Nalla K.S 

' Vel K.S 

Mula-Mutha K.S 

Mula K.S 

Mutha K.S 

Period 

1953 to· 1958 

1949 to 1957 
1949 to 1957 
1904 to 1926 
1949 to 1954 
1949 to 1960 

June 1951 to May 
1961 
1952 ta 1956 
1906 to 1925-26 

1955-56, 1958-59, . 
1959-60 and 1960-
61 

July 1957 to Mar. 
1959 

June 1949 to July 
1959 

June 1949 to Oct. 
1959 

Nwnber 
of years 
for cal- , 
culating 
average 

4 

3 
s 

22 
5 
-~ 

,, . 
10 

,S 
20 

4 

•• 

9 

9 

June 1949 to May . 11 
1961 

1950to 1959 s 

June 1930 to May 31 
1961 

June 1946 to May 15 
1961 

Remarks 

June to Nov: only, 
irregular observa-
tions. 

Do.-. 
Do .. 

June to Dec. only. 
June tQ Nov. only. 
June to. Dec. only, 
irregular observa-
tions • 

June to Nov. only. 
Annual yield only. 

D~. to May only. 

;-

Ian. to May only, 
irregular observa-
tions. 

Monthly figures only. 
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__ . \ . , , _ . . ~ABLE XIX-{ Continued.) . . . 

LlSTOFSITESON TitS KlUSllNA RIVER SYSTEM FOR WHICH DISCHARGE DATA 

Ser~ Name of site 
ial 
num-
ber 

34 Nirgudsar • 
35 Wadgaon .• , 

38 Natambl • 
: 3·9 Vir •· · " 

' 'i 

- . 

' I .. HAVE BEEN MADE AVAILABLE 

NanreDJ'river Nam'e · Period for which data available Remarks · 
·or. ·of-

1ributary sub-
. · baSin . 

' \ .. . ) ', ) \. 

' . ; ' :) 

··:. \ :.·r ,) 

• Ghod 
• Mina 

~- Kukdi 
•. Hanga 

_, Nira. 
'-. " 

K.S 
K~S. 

'K. .. '5' 
K.'S I 

Period 

1906 to 1927 
1904 to 1912 and 
1917 to 1924 

Jan. 1947 to May 
1961 

1906 to 1925-26 
' Dec. 1949 to May 

1961 
1906 to 1925-26 
June 1942 to May 
1961 

Number 
of years 

for calcu
lating 
average 

21 June to Dec. only 
17 June to·Dec. ·only 

12 Full year 
20 Annual yield only 
10 

20 Annual yield only 
19 

40 Sarati . . " K.S 1949 to 1960 3 Jan. to_ May only, 
irregular observa
tions. 

4.1 Narasingpur · ·. 
. -~2 :Bliatgliar • -

43 Mohri • 

44 Hatwalan • 

45 · Wadakbal • 

46 Ekiuk Tank 

47 Hallur • 

·48 Harihar-

49 Havanttr 

50 Hasrur 

.. '' 
.. Yelwandi 

K .. s 
K.'S 

• Gunjawani · · K~s-

• Sina K.S 

" 

·: Ekruk Nana t(.s 
1 .., 

1950 to 1959 
June 1941 to May 
1961 

1906 to 1925-26 ~~ 

June 1902 to May 
1916 and June 
1948 to May 1960 

1952, 1953, 1958, 
1959 and 1960 -

.. 

May 1944 to May 
1961 

~ · Tungabliadra · 'K. 8 · Jan. 1951 to May 
' 1955 

' • 

.. .. --

" 

" 

" 

K.S 

K.8 

Nov. 1950 to Oct.· 
1955 

Nov. 1950 to Oct. 
1955 

Nov. 1950 to Oct. 
1954 

30 
20 

Do. 

20 AI1nual ·yield only 

21 

• 

S Jan. to May only ' 

17 

4 

4 

4. 

3 
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TABLE XIX-(concluded) 

LIST OF SITES ON THE KRISHNA RIVER SYSTEM FOR WHICH DlSCH:L\ROE:DATA 
HAVE BEEN MADE AVAILABLE .. 

Ser- Name of site 
ial 
num-
ber 

52 Rajolibanda 

53 Sunkesala • 

54 Tunga Anicut 
(Sacrebyle) 

55 Lakkavalli • 

• 

Name ofriver Name 
or of 

· tributary · sub
· basin 

, K.8 

, K.8 

Tunga 

• Bhadra K·8 

.. Period for which data available 

Period · Number 
of years 

for calcu
lating 

average 

I • 

,.:1 .. • ' •• . :~ .. : ~· ·-~· .' ••• , "") : 

Remails ·• ~, 

June 1931 to May 10 Monthly figures 
·1941 Feb. 1950 to-·-·-·-·--- - ~- · ··- ···---·-···- · 
May 1961 . . .11 

. ..-: • ' j I 

July 1960 to May 
1961 

June 1904 to May " 
1936. 

June 193~ to May 
1953 , . H 

June 1953 to May '· 
1961 

Jan. 1946 to June 
1955 and July 1958 
to Mar. 1961 

June 1930 to May 
1961 r 

32 . 

17 

8 

- ~ l . .. 
. ~ .. . . ...... 

, ... 'I 

< ' .. ,. 

' 
10 Irregular observations 

31 .. 
' 

56 BhtJdra Anicut , K·8 May 1947 to Sep. •• Do. 

51 Banavasi ·-~ • Varadl 

--
58 Vani Vilas Sagar. Hagari 

59 Naranapur Anicut , 

60 Bhairavanithippa , 
. -

61 Gundlapalli Dam Dindi 
(Din4i) - . 

62 Paleru • Paleru 

K·9 

K·9 

K.·9 

K·ll 

1954 

May 1908 to 1925· 
26 

July 1913 to Dec. 
"1960 

Feb. 1960 to May 
1961 

Jan. 1957 to May 
.. 1961 

June 1958 to May 
1961 

.June 1958 to May 
1961 

··l 

18 Annual yield only 

47 Seasonll yield only 
f' ~ ~. 

t ' 
,, 't 

3 

·~.~· ·., .. ·.;~ :.· 
2 Irregular observa

tions. 

' . . . . 
2)·1.&-P_.-... .---............. ~-.... __........ .. """"_. ... -~ .. -!"-- ·-· --..- ... ~·- ·- .. ·-~---·~"'- ... __ - ......... __ .... _ ..... _-, ..... --.,._ ... _ .. , _ _. .. , .......... . 
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·-~ABLE:~~- · 

1.. ·:&tS't' OP~tri!~ONlTHEGODAVARICRIVBR.SYSTBM.FORlWHWH DlS.O:HAROE 
~ATAIHAtVE:1JEEN ?MADE :AVAILABLE 

N~ie : Site9 at _which observations have been discontinued a;e shown in italics. 

ser- Name of aite 
Ia/ 

1ttl11f,. 
lltr 

1 Gangapur • 

2 Nandur Madh
meshwar 

3 Puntumba .. 
4 Toka. • 

' Mungi 

(; Soan Bridge 

7 Mancherial 

I Dummagudem 

-t Dowlaishwaram . 

't& :Darna (Lake Bea. 
·le). 

11 Chehatli 

Ntime.IJ/rive~ Name _ • Periodfor¥WhichJata available Remarks . 
<J'Or ofsub- -----------

-oJbuta1y basin Period 
- - . Number 

of years 
for cal
culating 

---average . 

. ' · Godavari 

r -

.,~ ' .. 
• 

•• ; 

\ . 

, 

, 
" 

" 

" 

" 
,-, 

" 

Varna 

, 

o: 1 '·1906 to 1925-26 
'_Nov. 1945 to May 
'::1961 

G·l ,. . 

,1906 to 1g2);-26 
- J.une 194t to May 

.19.61 

.,J~pr. 1951 to Dec. 1960 
·-June 1954 to Dee. 
:'-1960 

0·1 "June 1954 to Dec. 
_1960 

.r,Gt5 :June 1946 to May 
_ cl961 

G·S Aug. 1955 to Dec. 
',~9.59' 

0·10 - <:Apr. 1953 to Jan. 
1954 and June 1957 
1o'-May 11961 

G·10 ·1une 1901 to May 
'.1961 

G·l 

. d906 to 1925-26 
June 1941 to May 
~'1961 

-·~June 1949 to Dec. 
.1960 

20 Annual yield only 

14 
20 
2(1 

9 
6 

6 

15 

Do. 

Irregular observa
tions. 

Do. 

60 June 1901 to Dec. 
1919 Month!~ figu
res ohly. · ''"Earlier 
data from 1895 to 

19 
20 

8 

.~1900 .not included. 
Annual yield only 

I Z Padli (Mukne) . Aundli N alia 0·1 : 1906 to 1925-26 
June 1948 to May 
,-~961 . 

20 
10 

Annual yield only 

tl Pimpalgaon Dukra Karwa G·l 1900 to 1914, 1920, 
:-1922 and;1923 

·: lune 1947 to May 
1959 

9 June tonec. only 
10 
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. TAB~E)xr(CMtinued.) 

Llst 2QF!Sit£s.·oN TUB' G"ODAVARl; RIVBRfS¥ST.BW'FORtl· WiltCHtDIS<t'HAit-d~~ ; 
DAtA~~HAVE-BEEN MADE.:tWAII.:A.BDB 

Sert- Ntmre of site 
ial 
num-
ber 

14 Nasik Road • 

15 Lakhmapur . 

16 Palkhed (weir) 

17 Ozarkhed 

18 Wag had . 
19 Khadakozar . 

20 Bhandardhara 

21 Ozero ·• 

22 Newasa 

23 • Chikaltha'n 

24 Khadakwagulgaon 

... 

25 Siddheshw\W · · • 

26 Purna Bridge • 
27 Ohanpur • 

Name'Dltivet" Name·· 
or of:Sub-

tribwtary-. . basin--

Waldevi 0'·1 

K.adwa 0'·1 . 

" 
G,-1 

·unanda G'·1'' 

Kolwan 0·1 

Odal 0·1 

Pravara G·Z·· 

" 
QJo2'' 

" 
G·2· · 

Periodfor:whieh data.· 
avaiiable 

. Period 
. • . i 

Number 
of years 

.for cal
cuiating 
average 

·• --- ··•·-~·~··-,.,y,_ • ·-. ------
',• 

Jan6J956 ·to· Dec. 
' ... : ..... ~ _, .. ' -··· . .. ... 
Irregulaf obs~rvat\oa s . .. 

19 
190'' to 19iS~26 20 Annwu'YfelCi' oniy , . 

. June. 1948. to. May . .12 I. . 196t · .•. \ 

1906 to 1925;:-26 . 20 Do •. 
Jun~· 1941, ta · M':ly \ '20. 
1961 

· 19061to 19i5!26 '20 Dtl.~· · 
Ju'ne 1948 

196l 
to May 12 

June 1941 to May 20 
1961 ' • t : ' ' ' 

.. 
Juhe 1906 to May 10 
.}91'6 . ' 

1911 to 1925-26 ' Do. 
Jan:' 1947 tCF' May 14 . . ' 
; 1961 
1906to 192546 '20. ··DlJ:/ 
June 194l;to,May 20 

1961 

Jun.e' 195~ ta Dec. 6 ' 
'1960 

.Mula 0•2 · · 1906 to 192'5' .. 26 ·20 · ABrrual~yietdJ&n\yt'{ 
AugH945:to-J May 13· ' 
' 1961 

Shiv G·l' . N<iv. 
'1961 

1958 jto.; May ·.: 
~. ,, 

2• .. .. 

Jam 19ss"to' May 
\ . ,, ', . ' Purna G·3 3 .. 

1961 

G·3; FebL 1958'! toJ May .. 
'·' 1961 

Manjra o~~ ~ June 1951 to May 10 
. 1g61 
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TABLE XX (Concluded) 

Ll~T Q~ SffES ON. THE GODAVARI RIVER SYSTEM FOR WHICH DISCI:{ARGE : 
. PATAHAVE.BEENMADE AVAILABLE . 

· Ser:r~~Xameofsite Name of river,· · Name 
ial or ·.'·' , ofsub-

Period for which data 
·available 

Remark~ 

num- · · tributary- ·· ·· · - basin 
her •. ,·. · ,· .. Period 

·; .. ; . . . 
... l 'II: •••• 

. ! :._ . . ,. ~ 

. . ~-." ' . 
• • .. I I • • 

:-- ....... .r·"\--:-- ... ,~-r..,_• -'r"·~-.--. -·~·-··-·•· ... ~.., ........ ..._ ....... - -... - ., 
· i8\~izamsag~ . Manjra .. , ,. G·4 - Sep. 1934 to May 

. .l~.r .. :;·.· •. · •. ··:;,,:'.;·:·i: 1 •· · 1961 
... ~- ' : 

'-9 1/~och3;r~n • . Alair G~4 June 1948 to May 
:\·•'•i.:L•-.•1. C:.. • .. -: 1961 ···· 

. , ~ ,J ... 

39 Manair ... Maner · · G-'6 ·June 1951 to May 

(... ~ . . 1961 
J • ' 

( ~iddepetvagu . G•6. Jun~ 1953 to May 
(. 

31 Sanigram . 
'· 1961 

. (~oruvancha_. G~6. Jan. 1956 to May 
, ;Vagu 1961 

32 Ram~l?P.a Lake 
,. (, ,'-, : I 

33 Ghanpur Cheroo " 

34 .Ja.fferai·nd • 

35 Majri • 
,(J' . 

36 Ballarshah • 

37 Lakha.)lwara 
38 Dhuti 

39 Warsa 

40. Shin6odi .. . ..... . ·. . .·' .. . •· 
41 -Totledoh .•. 

42 Pathagudem 

l . 

• Pranhita 
(. 

Wardha 

; I . ~ : " 
. , Wainganga 

. .,.. ' ' 

" 
.• l Pench 

• ! .• 

" 
• · Indravati 

43 Pulusura (Upper Sabari 
Kolab H.E. Sche-. 
me). 

44 Jalaput (Machku- Sileru 
nd H.E. Scheme) 

I . 

T_":"; 1! ;· .. -~ ,.. . '" .. .- .. 

G·6 

.. ' . 
G·9 

' ' 
G·8 

. . o~8 · . 

.G·9 
•. G·9 · 

G·9 

G·9 .. 
G·9 

G·ll 

G·12 

· G·12 

Jan. 1956 to May 
1961 

Oct. 1957 to Nov. 
1959 

Aug. 1955 to May 
1961 

Aug. 1955 to May 
.1961 
1959 and 1960 
June 1941 to May 
1961 

June 1957 to May 
1961 

1959 to 1960 · 
June 1960 to Jan. 
1961 

Oct. 1957 to Dec. 
'1959 
June 1921 to May 
1929 

June 1942 to May 
:1955 
and Oct. 1959 to 
May 1961 

Number 
of years 
for cal
culating 
average 

26 

13 

10 

8 

5 

5 

2 June to Oct. only. 
• • Irregular observa

tions. 
4 

2 June to Oct. only. 

• • 

... 
• ; :: • - • ....... • • • Jl' ~. • "'- •• 

8 Fortnightly figures 
-~ only.· 
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the yea_r _has been take~?- as the water year applicable to the hydroiogic and agri
cultural conditions on the Krishna and the Godavari rivers from 1st June of one year 
to 31st May of the following year. · ' ' 

9-7 It _may be mentioned tha! the flow at a particular point, as shown in these 
Annexures,_Is the actual flow re~ching that point. It excludes upstream withdrawals 
and ext~acti_o~s for storage ap.d Includes releases into the river, if any, from upstream 
reservorrs; It Includes the withdrawals, if any, at that point. 

· 9-8 Since the reliability of river discharge data is closely related to the method ' 
of obs~rvation or estimation of discharge, the Commission made special efforts to 
ascertam these methods. The information obtained has been set out fully in the 
respective Annexures. 

9-9 Abstracts, on a monthly basis, of the data contained in Annexures III .and 
VI have been prepared separately for the Krishna and the Godavari river systems and 
have been presented in Annexures II and V respectively. · 

9-10 It may be mentioned here that the available data of river flow in the two 
basins, as presented in Annexures II, III, V and VI, have been assembled for the first 
time; until now no State had available to it any data observed by another State. So 
far as the Commission has been able to find out, there has been no attempt in the past 
to study the overall hydrology of either of the two river systems., Madras, Mysore 
and the erstwhile Hyderabad State made a study about 1935 of the flow of the Tunga
bhadra at Mallapuram and Sunkesula and some study has been made of the recorded 
flow of the Krishna and the Godavari at the heads of their respective deltas. Apart 
from the above, the only other study known to the Commission is that of the Ghat 
catchments made in Bombay Technical paper No. 30 .. 

Reliability of available data 

9-11 A study of the methods of observation and estimation of river discharges, 
as adopted at various sites in the Krishna and the Godavari basins and given in Annex
ures III and VI, would show that, in most cases, rough and ready methods as followed 
many years ago are still in use and that no advantage appears to haye been take!J. of 
later developments leading to modem standards for such observations and estima
tion. The records of observations etc. have not in all cases been properly maintained 
and this adds to the difficulty of assessing their reliability. · 

9-12 At some sites, with erodible beds, river discharges were computed on the 
basis of daily, or even more frequent, velocity obseryations by_ floats but the cross ... 
section was taken only once a year, or even less frequently once 1n three to five years. 
At other places the slope-area method was used but a uniform slope was assumed 
once a year or l~ss frequently. The results of such observation cannot be consid~red 
reliable. The Commission have, therefore, not made any use of the data obtamed 
from such discharge observations at 23 sites on the Krishna river system and 15 si~es 
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~D.·, thel · Qodava~i-'r(ver J system~ These- sites; are··: · 
. ' . ' . . . 

- Krishna river system : serial numbers 3, 4, 5, . .7~.12~.17; 18}19,.-21, ._24,i.21 .. :23~. 
29, 30, 31, 36, 40, 45, 47, 48, 49, 50 and 51.(see Table XIX). 

• • It - • 

. . . ·q~dayar~ ·rfver~_·sys'te!Jl~: seriat·num~eri's; _6; 7, 12~·.13~-J~~ 17,-'22'; 24, :'5, _34,. 
:rs~· ·36" 39 ·andL42 (see"Table·XX). . _· 

·'dll ,,~,, f' ·~~" .~ I• _. ' .• ·,;· • . 
The data for these· sites have, however; been included in·the·Annexures-to this· 

r~p~r~ ~~ _the~e1 1pigh~ _ giye .som~ ,g~neraJ qqalitative information about river. flow at 
these· ·sttes. ·. ' .. . · · · · '· ·, . · 

' ' ; :. ~. ~ J r f t • • 

· ;9-13;At the! sites-named he~ow~ discliarges~were·computed~from veloeity·obser.;.. 
vations made by floats and gauge readings. The floats were sometimes placediinl 

· position by boat or by men wading _the stream, at other places they were thrown 
from the ·river ban~ or ~frOmJ a~ bridge! The cross~section. was ;observed once--a· year or 
less; frequently,. butthe:river:;b~d-is.statedto be·noterodible.- In the li~ht·ofmodem 
standards for determining'Jiver.flow~ the· data so-obtained- cannot- be-· regarded: as--
accurate, the error might be as high as 20 per cent, plus or minus; of the actual. 

1 ' : y •• 

I 'I ...., ' f 1. . I 

· ·' ' Kr#hna'river:systern,:. serhil ~umberrs l, 10,.11~ 14,.15;.20,: 2423'(upto 1956): 
25~ 26;. 34;~ 35:~38~ 41;;.:!43~-,44,-5~·- and 55.~ (see .Table .XIX). 

. ' . . _., "' ' . .. .. • ' ' ' .. . . " , ~ . . 

~ 'G'ddqyar(, river.: systei'!f·.·:- seqal numbers l (upto 1955);. 2' (up~o- 1925".:.26)~ 3; 4~: 
f~~i1~~:.19~'7:3;·25_,~7·,~4Q'"a~d.·,411 (s~e Thbl~ )fX):-_ . · - · · 
• ! . " \. ... .: ; ; · .. ,1 t I ; ; ., :. >~' " • ; 4 • , 

; · ~. · ·9~ f4 ~-At: S~d?e~aJ;'3.m· on. the: ri~r Krishna· ( serii:tl' num·ber· 6), -~discharges were. 
obse~e4·f~r fl-p~nod·of_fiv~ye3:rs by:tP,e~slope-area·method·but~ unlike· other places,. 
estiriration·ofslope;; thougH· rough; was·made every day~ The data for this site ma:r.· 
be taken as correct within· 20 per cent'. - · · -· 

At Pulusura on the Sabari, a gauge discharge relationship was established and.. 
observations made from 1921 to 1929. Details of this relationshiP" are-not available:
The eom.mission. have assumed these data also to be correct within 20 per cent, plus 
. ... • l • \ f ' ' 
or-.mmus~-, -·- · · '_ · J" · 

; f 

! •• : 9!.15<At the follo:wing siteS', river discharges have· been computed~ from· the-daily
content' of tlfe -lake 'or ·reservoir.(based· on· observed water levels)and the· daily flow·_ 
thh)ugh·slillces or :over the waste weir' allowing for assumed-evaporation losses; Tlie
accuracy;of lli~data S()' obt~1ned- would;yary·widely:from· place·to ·place; :depending' 
on the formulae adopted·f~r·flow·through~sluices and over-weirs·in relation tcrpr~
vailing flow conditions through or over these works. The Co~mission have, how
ever;assume¢these data to· be .correct within-:.20:·per~cent, plus 01! minus; of the-actual. 

~ •.• 1 . 

. Krislmn:rivet ~system::_serial numbers -13,-32,.·33~-37,'42~A~ 51; 55,-58; 60,61 
and6~(see'Tabl~i XIX~-_. · . -- _ 

~- .... .. -. . 
· - Godavar-i ·.ri.ver-_;system_.:.. serial1 numbers .t (from· 1955), 1 0~ 18, 20; · 28, 29; -JO; ·· 

31,. 32; 33·and.44:(seeiTable~ .XX) .. . 
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. · 9-16 At t~e follo~ing·sites;riv~rtlow has been ·determined from· the' discharges 
·let thro~gh vanous·slwc~s at the wetr anti. the quantity flowing oveflthe weir .. calcu
·lated wtth the help of antcut formulae etc. ~These formulae- have been stated for each 
,site in the re~pect_ive ·Annexures ... The accura~y of the results '~ould vary from, place 
· to·place, dependtng on· the posttton of· the reference gauge* :the ;formulae and the 
co:efficients adopted and their-applicability to actual ·hydra~liG. conditions·at' each 
antcut. 

< j' ' ' 

( 
Krz

1
slma ril·er systen1: serial~numbers :2,,8, J6,_23,VJ9,-.;52,; 5.3, ·5.4, :S6:~nd:S9 

see Tab e XIX). 

Godavari river syjfem: serial numbers 2 {from~t945), 8, ·9;'16~ ·21, ~7 .ahd38. (s~e 
Table XX). · . . · · · , 

. . . ': 

· 9-1? O_n most weirs <?r anicuts (except ihe Krishna ani cut at VHayaW.ad~ _arid_ the 
Godavan ant cut at Dowlatshwaram), the. discharge formula in use 1s ·that applieable 
to modular flow over the weir; in actual practice, on some anicuts the flow is not 
modular and on others the· flow js. sometimes modular and sometimes non-modular 
or is modular on one·side ofthe weir and non-modular on the.other side. Also, the 
same discharge co-efficient is being _applied to all stages. of, flow ;.-u,nder ordinary hy
draulic conditions, this co:-efficientshould vary with the depth of flow over the anicut. 

9-18 The flow data as made available for each of the sites mentioned above 
would, therefore, need to be modified differently for different anicuts and for diffe
rent stages of flow over the saine anicut. 'fhe Commission would recommend that the 
State Governments. concerne4 .. may attempt to reconstruct the __ data of yearly flow at 
these anicuts taking into account all the· relevant ·factors and, when necessary, after 
carrying out model experiments. For the purpose .of this reportJ the Commission has 
assumed the recorded data to be correct within 20 per cent. . . . 

• • • 

9-19 The Commission has. made a detailed study of the ~ata made available to 
it for river flow at Vijayawada on the Krislina and tlie method of observation follow
ed. Some model experiments had been carried out at the Poondi Research Station in 

. Madras in 1949, to verify the accuracy of the formulae I in use at:Vijayawada ~anicut. 
At the Commission's request, a fresh series of model experiments. :Were carried out at 
the Central Water and Power. Research Station,. Poona, and the Indian Institute: of 
Science, Bangalore. Simultaneously, the Government of. Andhra- ~rad~sh _,also 
carried out three-dimensional model. e~periments. The. reports of these ;lnve~.tigations 
·have been presented.in.Annexure XVII. · · · · ·~· · . 

• \_I' 1 ~ • 

-9~0 ·It would· be clear·from a perusal of the method of observations ·arVijaya
wada, as ·given :in Annexure III, ·and from a study of the reports· in~·Annexure'.XVII, 
that 

(a) significant changes were introduced inl913, 1917 and.l936 in theJ co~effici~ilts 
of discharge and methods of calculating the head due to velocity of approach; 

• During its visit to l'arious anicuts in the I Krishna and Gt>davari basins, the Commiss,:onf()und thpt lia 
most cases the position of the reference gauge did not confonn to modern standards. ------- · .\.I ~ --
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(b) during June to 0Gtober, under conditions · of submerged flow over the 
anicut, i.e., when the water level downstream of the anicut is higher than the crest of the 
anicut,* thr formula** for submerged flow given in the Madras Detailed Standard 
Specifications, which was in use at Vijayawada is incorrect; most of the time, flow 
over the anicut is modular, i.e., the discharge over the anicut is independent of the water 
level below the anicut and is dependent only on the water level upstream; 

(c) the discharge co-efficient C in the formula used at Vijayawada, for free-fall 
conditions should have been varied with the depth of flow over the anicut. · 

9-21 A comparative study (see Annexure XVII) of the recorded total volume of 
flow at the Krishna anicut, for five years, during the days on which all the weir shutters 
were down, with the total volume of flow as calculated, for the same days, on the basis 
of results obtained at the Andhra Pradesh Engineering Research Laboratories, is 
abstracted below:.·. 

Volume in T.M.C. for Percentage · 
the days when all shut· excess of 

Year ters were down calculated 
· (June to May) over 

·' Calculated Recorded recorded 
discharge 

' . { l: 
' .. 
. .. 

1947-48 • • • 1,264•1 . 1,141· 7 10·7 

'1948-49 • • • • 974·1 901•2 8•1 

1949-50' • • • • 657·5 608·0 8·1 

1950-51 • • • • 1,485· 2 1,220·7 21•7 

·' , ; f ~ 

1951~52 J 576·3 525•4 • • • • 9·7 

The Commission does not have sufficient data to make similar comparisons for 
whole years but recommends that theAndhra Pradesh Government may attempt to 
reconstruct the data of yearly flow at Vijayawada on the basis of resultst of three
dimensional model tests made at the Andhra Pradesh Engineering Research Labora
tories. It is likely that this would not show any appreciable difference in the data for 
the dry months, November to May, when there is little escapage below the anicut and 

*In some.ofthe modern text books, "submerged flow" is now defined in the sense ofnon~modular flow. 

**Thi3formula was abandoned and re}laced by more accurate methods in different parts of India a 
long time ago •. It was given up by the Madras Government, vide orders issued in January 1960, but, somehow 
this formula is still in use a.t the Krishna .anicut (as also at the Godavari anicut at Dow_laishwaram). 

I 

tThe results of experiments at other research stations, while correctly indicating the hydraulics of flow 
at Vijayawada anicut, are not directly applicable as the position of the reference guage at Vijayawada could 
not be simulated in the ~xperim ental flumes. 
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that the recorded d~ta for the remaining part ?f the year, when only part of the weir 
shutters were up, might show an over-estimation of, say about 5 per cent; the: overall 
annual result would, perhaps, show an under-estimation of the order of, say, 10 per 
cent. 

9-22 A stu~y of the methods adopted for estimating river flow at Dowlaishwaram 
on the Godavan shows that these methods employed some other approximations 
in addition to those adopted at Vijayawada. 

' i . ! 

For th~ <;Jo~avari ani cut at Dowlaishwaram, exp~riments were c~r~i~d out, 
at the Commissions request, at the Central Water and Power Research Station Poona. 
T~e report of these experim.ents is a~so p~esented in ~nnexure ·XVII. A pe:usal of 
this report shows that unlike the situation at the VIJayawada anicut; the flow over 
diffe~ent sections. of the Godavari anicut is modular only up to depths on crest varying 
for different sections from 5 ·75 feet to 11 ·O feet; for larger depths of flow, the ani
cuts work non-modularly when the co-efficients of discharge would vary from da:Y to 
day, depending on the sub-mergence and would be lower than that under free-fall 
conditions. · · · · . ·· ~ 

! • 

9-23 An attempt was made to compare the recorded discharges at· Dowlaish
waram with discharges re-calculated on the basis of the model experiments referred 
to in the preceding paragraph. Because of the differing hydraulic characteristics of 
different sections of the anicut, however, the problem at Dowlaishwaram is much more 
complicated than at Vijayawada. Also, the reference gauges upstream and down 
stream at Dowlaishwaram had not been correctly simulated in the model experi
ments, in which these gauges had been fixed in accordance with modern hydraulic- , 
practice.. It appears likely, however, that the recorded flow at Dowlaishwaram would 
be correct within 10 to 15 per cent, plus or minus, of the actuaL •· 

9-24 It would appear from the above that such flow data, as are available for 
various sites on the Krishna and the Godavari river systems, are either· unreliable 
or, if somewhat reliable, are available only for relatively short and irregular periods. 

Uneven distribution of discharge sites 
i 

9-25 A perusal of Plate VIII would show that the distribution of the discharge 
sites over the catchment area is very uneven. For instance, of the 41 sites on the 
Krishna river system for which somewhat dependable data are available as many as 

.. 16 lie in one sub-basin, K.5 Upper Bhima, and there are no data at all for four sub
basins K.2. Middle Krishna, K.6 Lower Bhima, K.lO Musi and K.12 Muneru. 
Likewise, of the 28 similar sites on the Godavari, as many as 10 lie in one sub-basin 
G.1 Upper Godavari and there are no data at all for four sub-basins, G.5 Middle 
Godavari G.7 Penganga, G.8 Wardha and G.11 Indravati. For some other sub
basins, the data available are for too short a period to be of much use. 

Plate VIII shows a large cluster of discharge sites in the Western Ghats area 
and very irregular distribution elsewhere in the vast expanse of the two basins below 
the Western Ghats. Discharge sites are particularly scarce in the north-east part 
of the Godavari basin which yields tb~ major part of the Godavari·flow, · 

ll I.&P. 
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9-26 The available data would not, therefore, enable one to make an adequate 
quantitative assessment of the hydrologic features of either of the two basins. 

~ . 

General features of river flow 

9-27 A study of the. available river flow data, as contained in Annexures II and 
III for the Kri~hna river system would show the following general features: 

(a) In their upper reaches, the Krishna and its tributaries, are generally dry 
before the . advent of the south-west monsoon and they begin to flow 
after the onset of the rains. While the Tungabhadra rises towards the end 
of. May, the Krishna and the Bhima do not have much water before 

· June. July and August are the months of maximum discharge; the volume 
of flow in these two months varies from 55 to 85 per cent of the annual 
flow., The.te is a sharp fall in river supplies in September and October and 

·November carry only a relatively small discharge. 

In general, the volume of flow during the six months, June to Novmber, is 
about 95 to 97 per cent of the annual river flow. After January, the river is practically 
dry. . . . . . . 

(b) In the lower reaches, the Krishna and its tributaries begin to rise after the 
onset of the monsoon generally by the middle of June. The highest dis
charges generally occur in August, July being next and these two months 
together carry about 50 to 60 per cent of the annual flow. The river falls 

· in September and October, but these two months together account for 
about 30 per cent of the annual flow. There is then a sharp fall and after 
December the· rivers are practically dry. 

· In general, the volu~e of flow. during the six months, June to November, is about 
90 to · 95 per cent of the annual river flow. 

~c) Plate XXXV shows a hydrograph of the recorded flow as at Vijayawada, 
the tail end of the Krishna river system. The hydrograph shows the 

. ·average recorded flow by ten-day periods, during 1951--60,as well as that 
for·.the years '1954-55 and. 1958-59 . 

. - . .. . . - . 

.... : · ·. 9-28 ·A study of the available river flow data, aspresented in Annexures V and VI 
·.~or the- Godavari river system· would show the following general features : 

(a) The Godavari and its tributaries generally start rising after the onset of the 
south-west monsoon . during the month of June. The river flow is 
maximum during the months of July and August and together these two 
months account for 40 to 75 per cent of the annual flow. In September, the 
flow varies from 15 to 35 per cent of the annual flow. The flow declines sharp
ly in ~he month of October and varies from 5 to15 per cent of the annual 
flow. 
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In general, the six months, from June to November contribute in diffctenli 
streams ·about 90 to 100 per cent of the annual flow. .' . . . .. · ' 

. ' . ) 
• • • ~ ,. 1, 

(b) Plate XXXVI shows a hydro graph of the recorded flow as at Dowlaishwa· j 

ram, the head of the Godavari Delta. The hydrograph shows the average _: 
recorded flow by ten-day periods during 1951-·60, as well as that for the · 
years 1954-55 and 1958-59. . , ·· 

Lack of flow data at project sites 

9-29 It is indeed unfortunate that no attempt has so far been.made to undertake 
regular discharge observations even at the project sites. Though a big project· like· 
the Nagarjunasagar Project has been under active consideration since 19.51, and under·· 
construction since 1954, little attention has been paid to the o bservatiori of accurate ; 
flow data at this site. The Commission cannot help recording that no discharge obser-: 
vations are being made even on the Musi Project, the Ghod Project and the· Kaddam 
Project, which have recently come into operation. From amongst other larger' pro-:- .· 
jects which are under construction but for which no discharge obserVations are being 
made may be mentioned, the Sileru, the Mula, the Manar and the Bor. : · · · 

Similarly, no discharge data are available, nor any 'discharge observations are 
being made, at many of the projects r~ferr~d tq in IJI Plfln, f!.g.,.Sris~ilam, ~. Bhima 
Lift, Malaprabha, Upper Krishna, Pochampad, .Deodha, Penganga, Pus, Bagh, 
Itiadoh, J?ina, Peddavagu (A~ilab~d), !aya~waqi, Uppe(War~ha ~nd i<.ayad~u, not 
to mention many smaller schemes. · . . . . . . 

. . . 
Estimating river flow for project purposes 

9-30 It would have been obvious from the facts and considerations described in the 
preceding paragraphs that not much use could have been made of the available flow·, 
data in the planning of irrigation and power schemes in the Krishna and Godavari· 
basins. In fact, for the ,projects. which have· been undertaken on ·the two 
rivers since 1951, little use has been made of the available flow data, except in a few 

• • • • • e . . • • 

cases. 

9-31 In the absence of observed river flow data, different emperical formulae 
and methods are in use in different parts of the Krishna and Godavari basins for 
estimating river supplies at the site of a project. These may now be descri~ed :· _:, · " 

(a) Binny's percentages 
In Madhya Pradesh, Binny's percentages* of run-off tq rainfall are adopted ... 

for estimating the yield at project. sites and th€? yield ayailable in75 per cent of the 
years adopted for project planning. · 

For the last few years, inflow data of several tanks are being observed. 

*In 1872, Mr. (later Sir Alexander) Binny made some observations on a single reservoir (Ambajari) 
near N agpur and prepared a table showing the percentage of rainfall which appeared as run-off. · 
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(b) Strange's Table 

(i) In Andhra Pradesh, Strange's Table* is in use for ascertaining· the yields of 
tanks and fdr other minor schemes on small streams. . The influence zones of the rain 
gauge stations in the catchments are marked by drawing Thiesson's Polygons. Each 
zone is cJass~ed as 'good' or:average'; generally 'average' in Telangana. The mon
soon penod IS taken as the penod from 1st June to 31st October and the run-off is 
t3;k

1 
en as the yiel~ for the same period. For the rest of the year, the yield is taken as 

m. 

(iO If the catchment is intercepted by other tanks, the intercepted yield is taken 
as 6/7th of the run-offfrom the intercepted catchment in Telengana and 4/Sth in the 
Andhra re&ion of Andhra Pra~esh. In other words l/7th or 1/Sth of the intercepted 
catchment Is added to the free ca~chmentand the run-off worked out for the equivalent 
total ·catchment area. 

. . 

·.(iii) F~om tJ.le run-off series obtained for a number of years, the 75 per cent de- . 
pendable yield .Is ~elected as the. basis of design. · 

. ~ ,.. . .· . 
(iv) The distribution month-wise of the total monsoon yield, as obtained with 

tJ:te method <:J.escribed above, is determined, if nece~sary, on an ad-hoc basis as follows : 
' .. . ' June :: l S per cent ~ • • . . 

July • • • • • • 15 percent 
August • • • • • • • • • 30 per cent 
September • • • • • • • • 40 per cent 
October • • • • . 10 percent . 

, . . ( v) In the Vidarbha region of Maharashtra, in applying Strange's Table, the 
monsoon period is taken as the period from 1st June to 30th September and the 
rttn-offis taken as the annual run-off. The catchment area is classified as under : 

' ... ' . . 

· Upper portions ·or the valleys with steep slopes 
·Areas adjoiirin.g the rivers 
Intermediate areas • 

• • 'Good' 
'Bad' 
'Good' 

· · * AboutJ903,,.Mr. W. L. Strange put forward a Table showing the percentage of the total monsoon rain
fall which appeared as run-off and the corresponding yield per square mile from catchment areas which he divi
ded into three classes, 'good', 'average' and' bad'; he did not give any definition for these classes. The basi3 
of this Table was not stated except that "it is based on general ideas". The figures for a 'good' catchment 
approximate to those given earlier by Binny for the Ambajari catchment. The r1J11,-offfrom a 'bad' catch.:.. 
ment _is .. half of. that from a ~good' catchment and the run-off from an 'avera:e' catchment has been fixed· 
exactly between the first tW<J~ 

;- •. . •,. ·, r . ,. • 
Strange did not indi~ate any limit to the size of catchments to which his Table should be applied, but 

laid emphasis (which was completely ignored) on the need for regular observation of discharges and for treating 
each catchment as a unit by it" self. It is not clear whether Strange intended his figures to be regarded as run
off during the monsoon period or for the year as a whole. Of course, in the case of small catchments, which 

...,_. ..bt evidently had in mind, it really. does not matter as there is little flow from rains which fall spasmodically 
outside the monsoon·. season~ 
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No.attempt is made to distribute the annual run.:.offmonth-wise. · 

(vi) In Orissa also, Strange's Table is in use. 

(c) Modification of Strange's Table 

(i) ~is me~hod has been applied .to the estim~tion of yield of a large river basin . 
for the. medium-sized Pochampad ProJect. In this case, the procedure described 
above Is first followed except that a new classification has been introduced in between 
'good' and 'average' and the run-off and yield taken intermediate between those given 
in Strange's Tables for 'good' and 'average'. The month-wise distribution of the 
mop.soon yield, so ~orked out, is determined in this case by applying the relation 
whtch t~e monthly In-flows bear to the total monsoon flow obtained by applying 
Buckley s percentages . These percentages are as follows : · ·· 

Buckley's percentages. 
of run-off to total 
monthly rainfall 

Month 
Ordinary Heavy 
rainfall rainfall 

June • • • • • • • • • • s 10 

July • • • • ·• 10. 20 

August • • • • • • • • • 25 50 

September • • • • 40 50 

October • • • • ·• • • 40 50 

The yield obtained by the application of Strange's Tables is taken as the mon
soon yield, for the non-monsoon period from November to May the additional yj.eld 
is not taken as zero, but certain percentages of the monsoon yield is added as yield 
from percolation etc. during the non-monsoon period. On the basis of the flow 
data for Nizamsagar, the yield during the non-monsoon period is taken as 9 · 5* per 
cent of the total monsoon run-off The month-wise distribution of the non:. mon
soon yield is determined on an ad-hoc basis as follows : 

November . 32 percent 
December • 23 , 
January • • 16 ,, 
February • • 10 ., 
March. 8 ,, 
April . • 7 , 
May . • 4 ., 

. 
*The percentage ratio of non-monsoon flow from November to May to monsoon flow from]wze to Octo

ber, obtained from the data for the Nizamsagar reservoir for the 33 years 1925-26 to 1957-58, varies from 46·4 
to 1'4. The .figure of 9·5 per cent is arrived at by omitting the datafor10years having a percentage ratio more. 
than 20 per cent and for one year having a percentage ratio less than 2 per cent and taking the average of the 
percentages for the remain inK 22 years. The average of the percentages for all the 33 years from 1925-26 
to 1957-58 is 16· 63 
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(ii) A similar method is adopted in the · Marathwada region of Matiarashtra. · · 
fhe catchment is divided into 'good' or good + average The present view in Ma-

~ . 2 . . 

harashtra, however, is that the run-off, as calculated froni Strange's Tables, is not 
likely to be obtained in practice in Marathwada. Nothing has, however,.been done 
so far to alter the scope of a~y project based on Strange's Table. · . . 

(iii) In the .Marathwada region, the monsoon period is taken as from 1st June 
to 31st October and the ·run-off is taken as :the run-off in that period .. The post .. 
monsoon flow is assumed as. varying from,·5 to 10 per cent of the monsoon run-off. 

(iv) In some cases, the annual iun-~ff is distributed over the months on the basis 
of Buckley's proportions, ~pplyin~ the percentages for ordinary rainfall. . ' ' 

(d) Inglis formula for. ghat catchment 

. In the Bombay· region of Maharashtra and in the Bombay-Kamatak region of 
Mysore the Inglis ghat catchments formula is employed to obtain the average (over a 
number of years) annual run-off. This average annual run-off (0. 85x annual average 
rainfall)---12 inches. Both rainfall and run-off are in inches. 

A utilization factor is then applied to determine the utilisable run-off, i.e., the 
quantity of water to. be'.utilised fo' development of irrigation and for power. This 
utilization factor for a given percentage dependability is determined as. follows : 

From the known discharge data at any sire aver a long period of about 20 
years as a minimum, the dependable- flow is worked out by arranging the run-off series 
in a descending or an ascending order and the ·flow· available in 7 5 per-cent of the years 
is then marked from these series. The aver:;~.ge annual flow for the same period is also 
worked out by taking the' arithmetic. mean of the annual run-offs for the entire per
iod. The utilisation factor for the required dependability (in this case 75 per cent) 
is then obtained by dividing the known dependable flow by the average annual flow. 
This ratio. represents the utilisation factor. 

~ ' • t .. ' ' 

· No· attempt is mad~ to determine. the available flow by months or shorter 
periods. ' · ·. . . · ; .. . · · · . . ~ . . .. . .. . . \ . 
(e) Inglis formula _for non-ghat catchments 

· For non- ghat catchments, where the: annual rai~nill is more than 30 inches,. 
the Inglis formula for non-ghat catchments is applied to obtain the average annuat 
run-off. This formulais · 

. ~ . . . . . ~ . ~ 

· (Average annual rainfall-7 inches) · · · · 
Run-off .= · · · · · · X ·average annual rainfall. 

100 
' -

Both run-off and rainfall are in inches. 
A utilisation factor is then applied in the same manner as explained above. 

In Maharashtra for areas with annual rainfall less than 30 inches, the dependable 
annua · yield is taken as 5 M.Cft. per s·quare mile of catchment. 
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(f) Khosla's formula 

(i) Khosla~s formul~ has bee~ used. to determine the annual .average yield 
for the Upper Krtshna ProJect. Thts formula gives an estimate of the total annual 
run-off from a catchment based on the mean monthly rainfall and the mean monthly 
temperature of the catchment. . Khqsla's formula may be wri!ten as: 

in which 

~--:-Sigma Rm -:: e ~ 
Rm-:.Pm-Lm 

and Lm=Tm--32 
?·5 

RA - mean annual run-off in inches. 
Rm - mean monthly run-off in inches. 
P m - mean monthly rainfall in inches. 
Lm - mean monthly loss in inches. 
T m - mean monthly temperature in . degrees Fahrenheit. 

• I • • o. 

It should be made clear that Rm or th~ mean mon.thly run-off represents the component 
of Ra or annual run-off attributable to the rainfall of a particUlar month and does not 
necessarily appear as run-off within the same month. 

(ii) Khosla's formula has also been used in the Nagarjunasagar and Srisailam 
proje:ts to determine that proportion of the flow at Vijayawada which is 
contributed by the catchment between the project site ·and Vijayawada. 

(g) Analogy of near-by catchment 

On some projects in Orissa, the run-off. per square mile of catchment, observed 
during 1921-29 at Pulusuraon the Kalab, has been taken as the basis for calculating 
the yield av~ilable ~t the project site. . 

. . 9-32 . It would appear from tlie" above that'ID.any projects undertaken or proposed 
· in the Krlshna and the Godavari basins are based on estimates of available river flow 

derived from empirical formulae . 
. · : 9-33 Khosla's and Inglis' formulae give· an estimate of the average annual yield 
from a catchment; Khosla's formula can also be used to give the annual run-offfor a 
particular year. The figures so obtained. may be useful for obtaining a general idea of 
the potential of a particular river basin ·as· a preliminary to the undertaking of detailed 
investigations; it cannot be taken as the only and final basis of water supply estima
tes. Neither of the two formulae can furnish any idea of the monthly or daily dis
charges in a river. Before a project should be un<;lertaken and considerable sums of 
public money spent on it, it is absqlutely essential to ascertain the full pattern of 
river flow with hydro graphs of daily flow over a number of years. Projects undertak
en without ascertaining this essential element of project data involve large risk; there 
may be serious catastrophes or incomplete exploitation of the resources available at a 
particular site. . . : . · · · . ' 
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9-34 B!nny's percentages and Strange's Table may have had some merit sixty 
years ago, wtth the modem knowledge of hydrology, these are, in the Commission's 
view, corppletely outmoded and· unreliable. 

9-35 About 30 years· ago, the Government of Madras made some obs~rvatio~s 
at Mopad Reservoir and Wellingdon Reservoir and compared the actual yield with 
Strange's Table. The result was as follows : · 

Ye1r 

1927-28 • • • 

1928-29 • . 
1929-30 • • • • 

1930-31 • •· •· 

1931-32 • 

• 

.. 
.. 
• 

Total 
Monsoon 
Rainfall· 

in inches 

Observed 
yield in 

M. Cft. per 
square mile 

MOPAD RESERVOIR 

17·34 5·84 

15•25 1·94 

23•66 . 5·39 

28·43 32·93 

18·84 7·39 

Mopad catchment generally referred as 'good' 

Yield in M. Cft. per square mile 
as per Strange's Table 

Good Average Bad 

4·84 3·63 2·42 

3·43 2·58 1·72 

10·52 7·88 5·26 

16·17 12·13 8·09 

5·99 4·54 3·03 

WELLINGDON RESERVOIR 

1929-30 • • • • • 28•26* 8·31 16·39 11·96 7·96 
,.,, . .., 

' ., 
1930-31 • .. • .. • 35·60 13·28 26·94 20·20 13·48 

1931-32 • • • • • 36·13 7·94 27·82 20·87 13·91 

Wellhigdon Reservoii Catcrunent generally assumed as 'average'. 

*Total of north-east and south-west monsoon. 

The above statement speaks for itself; there is no relation at all between the 
yields obtained from Strange's Table and the observed data. 

9-36 Enquiries made from other States regarding steps, if any, taken to verify 
Strange's Table did not yield any further information. 
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. 9-37 It is indeed surprisin~ that Strange's Tables and Binny's percentages should 
continue to have been used untll now, not only for the design of un-important small 
tanks but also for large projects. · 

. I 

9-38 In th~ vie'Y of. the Commission, the basis of d~sign of projects in the K.ris
!la and qodavan bastns, !n s~ .far ~s these are based on. Inadequate or unsatisfactory 
Informatw.n of water ayailabihty, ts not. sou~d. Consi~erable caution is, therefore, fj 
called for In undertaking any new proJects tn these bastns and a careful review of·' 
the major projects under construction would also appear to be necessary.. · ! 1 

Proposals for comprehensive system of Discharge obsenations: 

9-39 The need for setting up a comprehensive system of daily discharge 
observations on the Krishna and the Godavari rivers, and their tributaries, would r 

have clearly emerged from the facts and considerations described above. This need, ; 
in the view of the Commission, cannot be over-emphasised. · . 1 

9-40 As stated in paragraphs 9-33 and 9-35 above, a knowledge of daily river 
flow, over a long period, is indispensable for a correct determination of the scope of a, 
project and for preventing defective design of the component engineering works.: 
Apart from this, such a knowledge is equally indispensable for a study of the effect 
of one project on another lower down on the same river system. It is logical to ; 
assume that the diversion of water, or abstraction for storage, .from the ~pper 
reach of a river or from one of its tributaries, would diminish the flow· available 
at a lower site on the same river; but it is not unlikely that this diminution would be 
compensated, to some extent, by the seepage, or regeneration, into the river of a por-
tion of the withdrawals made upstream. Also, it is well known that the quantity of 
waterwithdrawn or abstracted upstream, ifnotwithdrawn or abstracted, would have 
been partly lost in transit to a lower point on the river. This loss in total availability . 
can be salvaged if that quantity of water is withdrawn or abstracted upstream. 

Considerable theory and many precedents can be quoted in support of the facts of" 
regeneration and salvage of losses mentioned above. However, the quantum of such· 
regeneration or salvage varies widely from one set of conditions (such as topography, 
nature of soil and sub grade, pattern of withdrawals in relation to ~rops) on one river 
system to another set of conditions on another. Unless data of daily flow at a number 
of sites along a river are available and unless these data are analysed to determine 
statistically th ~ actual quantum of regeneration or of losses to be salvaged, no practical 
benefit can b~ derived from these factors in the optimum development of the water· 
of any river system. Also see paragraphs 11-23, 11-26, 11-27 and 14-28 to 14-31. 

9-41 Another important consideration in the co-ordinated operation of anum
ber ofJarge irrigation and power projects on a long river system is time-la~~' o.r the 
time required for water from one point of the river to reach an~ther po1t\t .Jower 
down on the same river, under different stages of flow. The reg~latton of SllJ?phes, to 
best advantage, would be impossible without a knowledge of time-lag applic..nble to 
different river reaches. It can however, be determined only from a study u.f long
term data of daily discharges ~t a number of sites along the river systent. 
23 I. &: P. 
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, 9-42 In January 1921, the Government of India stated in a letter addressed to 
the then Governments of Punjab and Bombay in connection with the distribution of 
the waters of the Indus system of rivers. . 

· ·: - ·"Almost all the controversies which h~ve up-to-date taken place in India in 
respect of questions of water-rights have been directly attributable to the 
fact that adequate figures were not forthcoming and that consequent re
course had to be had to indirect deductions and presumptions; the only 
method of averting such controversies is to have at hand reliable informa
tion on the. factors in the case." 

r It is sad to note that forty years later, the position in resepect of flow data on 
the Krishna and the Godavari rivers should tum out to be similar to that on the Indus 

. in· i920: .In magnitude of.supplies, the Krishna and the Godavari rivers are not 
less important than · the Indus, their hydrology is more complicated. . . 

-: · · : 9-43 ·In view of what has been stated above, the Commission would strongly 
urge, ~s a matter. 9f first urgency, the establishment of regular gaugings, on a daily 
b.a~is, at a number of sites on the Krishna and the Godavari river systems. Observations 
should be made in a systematic and scientific manner. The results of these observa
tions should be scrutinized, tabula ted and carefully recorded, so that the data can be 
studied regularly. . . . · 

'· . 
,. r · J It is, of course, important that the data to be obtained must be reliable 

and ·should· command the confidence of all concerned. For this purpose, it is neces
sary that there should be the same high standards and scientific approach in the me": 
thods. ·and· technique adopted throughout each river basin . 

.. * . . < ' -
~ ~ . ' 

9-44 After a careful study of the two river systems, and after a general discussio~ 
on the subject with the representatives of the State Governments concerned, the Com
mis.sion has prepared a list of discharge sites (38 on each river system) at which 
r~gular discharge observations should be started immediately. These sites are listed 
ip_Tables XXI and XXII and have also been shown in Plate IX . 

. · · ~ 9-45 The sites proposed by the Commission are, in its _view, key sites necessary 
for. the determination of important elements relating to the hydrology of the river sys
tem. The river flow data to_ be obtained at these sites are essential for the pre
paration of individual projects, for the preparation of an intergrated basin-wide 
plan, for the subsequent operation of such a plan and the regulation, to best ad
vantage, of the available river waters in any ·year. 

· 9-46 In addition to observations of river flow at the discharge sites mentioned 
above, it would be indispensable: 

~. :- r (a) to measure river flow and prepare "water-accounts" at the sites of all storage 
projects and diversion weirs in operation at any time; -
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TABLE~ XXI 

KRISHNA RIVER SYSTErtl 

lisT OF SITES AT \VIDCH DISCHARGE OBSERVATIONS SHOULD BB MADB DAILY 
• • .,.. •: ~ N .. ' • 1, 

Serial 
Number 

.Name of site 
. . 

Name of river or Name 'of . 
tributary 111b-basin · 

Location . ,_ · · /. ' ..... '") 
' ' ·, .... 
'\ •:. ~; I 

.. . .. "") ' ,.. 
1. Khodshi JVeir • • • Krishna K-1 

K-1 

K-2 
K.:2 ·. 

UpStream or the' confiUen.ce with Ko)na 

2. Shirol 
<' 

• 

3. Kolhar . • 

4. Upper Krishna Dam 

s. Gonal • . . 
6. Deosugur (Devarsugar) 

7. Pragatur • • 

8. Srisailam. • 

9. Nagarjunasagar Dam 

l 0. Pulichintala 

li. Amaravati 

12. V"ljayawada 

• 

• 

• 

• 

13. Koyna Dam (jalkewadi) 

14. Karad • 

lS. Samdoli •. • ' .. 
i6. Kurandvad • 

17. Dattwad • • 

18. Dhupdal. • 

l9. :Murmuttisangam • 

~20. Hiresangam • • 

• 

., . 

• 

• 

• 

. ... 

• 

• 

• 

• :21. Dhond • 

:22. :Maligaon 

:23. Takali • 

• . . . 

'' 

" 
,, 

" 

" 

" 
, 
, 

" 
" '·.' 

Koyna 

, 
Varna 

Pancb.-:,~0:1 

Dudhgimga 

Ghataprabha 

,, 
Malaprabha : · 

Bhima .. 

,, 
,, 

K-2 

K-7 

K-7 

K-7 

<-7 
K-7 

. 
" " " 

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

,, Pancbganga-

,· ,. , . ,; ·· 'Ghatapraliha 
,,, -' . 

Upstream or the confluence with Bhima 
(• •• 4 ... ~~ •• '" ., ........ 

Below the confluen~ with Bhima 
'I • • c ~--· '"'" ·," \: i.. .~:~ 

Upstream of the confluence .with 'fw.lga· 
11 . bhadra • ' ~ ' .· -!~ .'· ~ 

-. ' ... . ~ .... 

,. -
l • . -. '•' 

. - . ·-,~~It .. \·.·_ \ ._ .. 

K-7 · Upstream o£ the confluenee:witb. ~~eru 

K-7. 

K-1 

K-1 

K-1 

K-1. 

K-1 

K-3 

K-3 

K-4 

K-S 

· K-S 

K-S 

-
, ' 

'' UpS~~ the 'conftuen~-With KriShna 
. 

~;, ,'.' , . , . ,_ .. ~~!.. 

. 
u'/ 

.,.. , . ,, . " I'·. 

.. -- -" , , 
" 

, 
'' . . . - ·-.-

.,. • • "< • ~, t 

_ Upstr~ of the. ~Dauenee Witil Krishna 
. . ~. . ~ _·· ~ .... l .: 

., ·, . . ' , . ; ,, 
~ ~ ' ~ 

Below the eonfluence With Ghod . ' 
' ! •.• ... 

- " , -
..·, .·:· .. : .. "·" 

Upstream of the confluence with Sina 



TABLE XXI-concluded 
' KRISHNA RIVER SYSTEM 

~ .. t j • •• . '· .. • • ' 

' · LIST OF SITES AT WffiCH DISCHARGE OBS~RVATIONS SHOULD BE MADE DAILY 

Serial Name of river or Name of Location 
number 

Name of site 
tributary· ~sub-basin 

! 

' 

24:; Sugur . '" • 
' ,·. t ~ . ' ·, •' ,. I '', ,, ..r ',. 

' 
25. Nars~gp~- • ,, n, 

".26~· Wadakbal. • ·~~ 

27. Havanur • • . 
t. : . • ' " ' !. 

28. ·rungabhadra' Dani ) - f 
• 

' l 

1jolibimda: 29. • • 
SUnkesul~· f 

30. .. • 

31. Roza . ~·-· -~·· • 

32. Tunga Anicut .......... • 

33. Lakkavalli • - t• . " 
. 34: Beivigi ·• .· r i • 

3S. Bhairavanithippa 

36. Sidaragadde • 
! t· 

37. Wazirabad • ·~. 

38. Vemulapalle ·? ~ • 

!' ., ,, ,. 

. Bhuna .. 
\. I ~ . Nira 

'~ 

• Sina 
·~ 

• Tungabhadra 

' rlJ r ' 
;, --. ' 

.. 
~ ; 

• " ' ' . 
• " ... r ~ 

~- ' 

• " 
• " 

Tunga] ' .. \ .. 

. Bhadra I 

: .. ' Varada 

• Vedavati 

• " • ,A l ~ 

... Musi 

Muneru I ,. 
• • 

K-6 

K-S 

K-S 

K-8 

I K-8 

K-8 

K-8 

K-8 

K-8 

K-8 

K-8 

K-9 

K-9 

K-10 

K-12 

Upstream of confluence with Krishna 

, Bhima 

" " 

-· 
Upstream of confluence with Krishna 

~ ,. . . ' ' 

Upstream of confluence with Tunga-
bhadra. · · · 

Upstream of confluence with Tunga· 
bhadral · . · ' . . .. 

"· ·" " '" Krishna 

"· ·" " 
,, 

• 
NoTB a 

1.· Sites, where discharge observations are being made, have been"shown in italics. · 
' . . . . 

2. In addition to the .sites described above, daily discharge observations should b~ made ~~· the sites 
.. , of all mqjot and , me4ium projects in operation, sites p/ all propo~ed rmajor projects and 

_at the heaa of all off-takmg canals. · 
r: 

. ·. .. . 

3. The exact location of every site should be clear of submergence by any ·proposed reservoir and 
! ·: " he back-water effects of confluence with another stream ~r oft.he dis!urbance caused by any 

. pbstruction. · 



TABLEXXll 

GODAVARI RIVER SYSTEM 

LIST OF SITES AT WlllCH DISCHARGE OBSERVATIONS SHOULD BE: MADE DAILY 

Serial 
number 

Name of site Name of river or 
tributary· 

1. Nandur-Madhmeshwar • Godavari 

2. Toka 

3. Nathrah. • 

4. Barbara • • 

5. Dharmabad 

6. Chinnur • 

7. lnchampalli • 

8. lppur 

9. Dowlaishwaram 

10. Ozar • • 

11. Depegaon 

12. Purna 

13. Nadiwari 

14. Devnoor ·-
15. Machinur 

16. Damarkunta • 

17. Sironcha • 
18. Wedi • 

· 19. Adegaon • 
.20. Kareri • • 
21. · Savangi 

• " 
• " 

'' 
• , :. 

• , ' '. 

• • " 
' . 

" ' :·.' . 

" : r.: ' 

• Pravara .. , 

• Sindphana, 

• • -Purna 

• Manjra 

'' ; • " 
• • , 

• 

. .. 
• 

• 

• 

• 

• Maner 

•. Pranhatia 

• Wardha 

. , . 

• Penganga 

" 

Name· of 
sub-basin 

G-1 

G-1 

G-1 

G-1· 

G-1 

G-5 

G-10 

G-10. 

G-10 

G-2. 

G-1 

G-3 

G-4 

G-4 

G-4 

G-6 

0-9 

G-8. . 

G-8-

G-7 

G-7 

• f 

'. , Location',' 

· Below ·the confluence · with/ Pravara 
., ' ,. .,. ,.. 

Upstream· of the confluence with ·Sind· 
phana. 

' ' 

, 
, 
• 

" 
, 

• • . ,, . 

... ~--)~·1 .:r 
, Purna 

• ' r ~4 • ·~ • 

' , 
.,.Manjra 

~ , I . , .!. .. ' .. 

, . ' 
"· 

•. 

Below the confluence with lndravati . . . 

• . -. :'·., 

·Below the weir 
-" . . . 
U~trdeall\ . of. the .conflu~ce .~ ~th 

uo avan. 

" . , ,. ,,. ; .~ ;_, 
• 

, , Maharashtra Mysore 
border 

• • 
~ 1 .--,' t ••• ' ·.~ t't 

• , ' • ~ \ ·• ' 't • \ "-

Upstream of the confluence. with Ooda-
<' vati. • • 1 .,. ... ·.! .... :: 

" 
, , 

,, ,, .. ,,. ,, 
, Jt ·• I 

,; ~enganga 
' ' .. .. . ,._ 

Wainganga ' h. ,, .. '' ; 
, , . . _, . , ~adoh 

Below the conflue1;1ce with Waghari 
.. ~.' l • ~ ·~ .• ' ··- - :: 



TABLE. x:xn~oncluded. 

GODAVARI RIVER SYSTEM 

LIST OF SITES AT WffiCH DISCHARGE OBSERVATIONS SHOCLD BE MADE DAILY 

Serial Name of site 
number 

Name of river or tributa;y Name of 
sub-basin Location 

r~· ·..-...:a_.._ ...- -- "'---·- .. 
22. Bargaon • • Pen ganga 
23. Bhanegaon -~, ... Kiadoh j . . } . 
24. Ambhorah·. . ·. ) 

. -, . ..Wainganga ) .. ' 

25. Ashti . . " 
J- •4 ~ • J ... - '): .I 

r . 
' .. 

26. Nowrangapur • 
~. '~ .. 

27. Jagdalpur • • 

• lndravati 
! . i ) . " 

28. Kudurgaon: u 
• • 

. ) 

• " 
· 29~ Darba _., • <! • • " ' - . 

30. Regalgudem: • ·- -) . -i . 
• • 

... 
" 

• t 

•31. Gurgura Tola • " • •• Nibra 1 
; •• ' 

32. Bhamragarh • • • Kotri ( : -· ~ 

33. Cherla • • • • Talperu .:. · 

, · 34. ·. Pakld ' ·. • : . , r . . . . . ' Sabari 
i . 

,! ./ .. : 

~~35. Karimati .. .. , . 
• • • " 

-) ' ' . . ,, . 
i• {'! H 

36. Motu • • • " 
37. Jalput (Machkund) Dam • Sileru 

38; Kottagud~m · • • • " / 

,. NOTB I 

G-7 Upstream of the confluence with Wardha 
G-7 r · , • , , Penganga 

G-9 

G-9 

G-11 

G-11 

, . Below the. confluence with Kanhan 

Upstream of the confluence with War· .. dila. · • · · 

• 

G-11 ': Below tile confluence with Baordhig 

G-11 ·· Upstream of the confluence with Nibra 

G-11 

G-11 

G-11 

G-10 

G-12 

G-12 

G-12 

G-12 

G-12 

'' 

;, 
" " 

Godavari 

,; " 
,. Indravati 

;, , 
" " 

. - . • 

Near proposed dam site of Upper Kola 
· H. E. project. 

Upstream of Orissa-Madhya Pradesh 
border • 

Upstream of confluence with Sileru 

-· 
U: pstream · of confluence with Sabari 

• 

1. Sites, where discharge observations are being made, have been shown iii italics. 

· 2. In additlon to the sites described above, daily discharge obse;vatioizs should be made at the site J 
of all major and medium projects in operation, sites of all proposed major projects and at the head 
of all off-taking canals. . - · · • • 

i 'The exact location of every site should be ~lear of submergence hy any proposed ;eservoir and of the 
, .. _ · back-water· effects of confluence with another :..team or of the d~sturbance caused by any 

obstruction. 
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(b) to ~ake accurate tneasurements of the daily withdrawals by all major irri
gatiCn canals and power channels and an estimate from gauge discharge 
curves, of the withdrawals by all other canals and power channels· such 
gauge discharge curves to be regularly checked and kept up-to dat~; and 

(c) as soon as a new project is conceived, to take immediate action to set up 
as a first priority, regular discharge observations at that site.· ' 

9-47 It should be made clear that the discharge sites proposed by the Commis
sion, in paragraph 9-44 above, are based on the present stage of development of the 
two river basins. Thes~ sites will certainly need to be added to and their exact 
location, as broadly indicated by the Commission, may need to be modified froni time, 
to time depending on the new works of development that may be undertaken. It is, there
fore, important that the number and location of these gauge sites ·should be constantly 
kept under review by a competent body, in the light of all the changed circumstances. 

9-48 The exact method of observation to be followed at each of the discharge 
sites will have to be determined in the light of a survey of the physical and 
llydraulic conditions at each site. The method most appropriate to each site should be 
adopted. 

9-49 The Commission would like to emphasise that no trouble and expense 
is too great when compared with the advantage to be gained from reliable and con
tinuous observations. The work being of extreme importance to all concerned, offi
cers to be entrusted with this task should be selected from amongst those who 
are likely to take a keen and scientific interest in the work. 

Need for a special organisation 

9-50 It would be obvious that in the Krishna and the Godavari rivers, which 
are of concern to a number of States, close co-ordination is necessary in the setting up 
of the discharge sites, in the circulation of the data obtained and in the systematic 
an alysis of the data. As already stated, the data must be reliable and should command 
the confidence of all concerned. 

In addition, it is necessary that there should be uniformity of methods and tech
nique throughout each basin so that the data of different sites should be comparable. 
It is also necessary that the entire data should be assembled, and preferably published, 
on a common pattern. 

9-51 The Commission has given considerable thought to the appropriate organi
sation foro bserving river discharge data in the two basins and in particular to the fol
lowing three alternatives: 

(a) Each State undertaking the operations in its own territory with an inter
State committee, under the chairmanship of a senior engineer of the Central 
Government, to be charged with !he respo~sibility ~f co-ordinatio~, re~~w
ing the number and location of discharge sites, setting up and maintaining· 
adequate standards, check-observations of discharges and maintenance 
of relevant records; the States to agree to abide by the ad vic~ of this corn· . 
mittee. - . . · . . . 
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:: (b) The entire work to be entrusted to a special organisation under a· River 
Board to be set up under the River Boards Act 1956 or otherwise by 
agreement between the States concerned. 

·.(c) A special organisation for the purpo~e to be set up by the Central Govern-
ment. ·. 

~· · The Commission has also discussed this matter informally with the Chief Engi
neers of the States concerned and other high-ranking engineers in the country. 

9-52 It may be pointed out that in spite of the recommendations of the Central 
Board of Irrigation and Power since· 1947 and of the Planning Commission 
si'nce 19~1, the State Governments have not shown much interest in hydrologic 
observations.· ' · 

· ·. · ·. , In paragraph.88, Chapter XXVI of the First Five Year Plan, the Planning Com
mission recommended that all States should carry out detailed hydrologic investiga· 
tions· for iJ?lportant river syste~s. It was stated: · 

-. 

"During the next 15 to. 20 years, a large number of irrigation and power pro-
. jects .have to be undertaken. Before work can be taken up on any such 
· large project, it is necessary to collect detailed data about the availability 

of water and ·the manner in which available supplies vary from year to 
year and 'during different periods in the same year. This information, 
which for proper designs should be available for 30 to 50 years, has to be 
supplemented with rainfall data of the catchment area, the distribution of 
rainfall, its intensity, temperature, regeneration in the river etc. Unfor
tunately, there has been no systematic collection of basic hydrologic data 
for the rivers of India. State Governments during the last 20 to 30 years 
have undertaken· collection and study of data with reference to individual . 
projects under operation or under consideration but no overall study of 
river system or its catchment has been attempted. Lack of hydrologic 
data can lead to defective designs. 

"We, therefore, recommend that all State Governments should carry out 
detailed hydrologic investigations for important river systems. The 
expenditure on these investigations is small when compared with the 
benefits likely to be achieved when the river or any part of it is developed. 
The Central Water and Power Commission should prepare necessary tech
nical instructions for the collection of basic hydrological data in consul~ 
t~tion with the States and the State Governments should set up arrange
ments for collecting such data." 

9-53 It would appear that the above ·recommendation went unheeded in the 
Krishna and Godavari basin·s. During the preliminary meetings with the representa
tives of the State Governments, referred to in paragraph 1-3, the Commission re
quested that urgent steps be taken to make accurate discharge observations at a 
few sites in each State. This request also brought no response. 
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9-54 It has been the experience.ofthe.members ofthe.Commission~and of-many 
other engineers with' whom the Commission has discussed. this problem. that the· work 
of observation of river discharges; as~ part··of the functions of, aJarge..organisation, 
does not receive the necessary attention and is often.relegated.to the .status. of an un
important appendage of the Department. For these reasons and the likely difficulties 
in the effective working of the inter-State committee .referred to .in. (a) above, the Com-
mission does ·not recommend. this alternative. . · · . . · 

Between alternatives (b) and. (c), the· Commission ·is. of the·view. that·better~ 
results would be secured if the Central Government should -assume·responsibilitY.J6r: 
the work of hydrologic surveys in the Krishna and Godavari basins and set up-a-· 
separate organisation for this work under the Ministry of Irrigation and Power. 

l. > ' .. ' 

9-55 In the view of the Commission, the~observation·o£ discharges ~atJthe~:-site~i 
specified in Tables·XXI and XXII in the;K.Tishnaand :Godavaribasins stiouldfurnisln 
the.kind of basic data like topographic· and meteorologicaL data:: whichralongt withT 
information on land-use; soils; census: of· population and~ productionn of.= goodsn 
and services should. be collected ·by a ~politically organised State as: a;tnatter:·of.course;;; 
as the continuing records of the·. basic.· mensuration :of; the~ country~~ . Collection: tofr: 
river flow data must be re·garded as part oftheftindamentalbusiness ofnationahstocJ.o...:· 1 
taking; . . r • • • : • 

. ' ' ~ t ~ ' ,, f 
~ " ~ ./ ;, ' 

9-56 Other discharge data specified in paragraph 9-46 above are operational or 
specific data, distinctfrom .the basic data mentioned.above1 the.ki~d~f~.dataa.·which, 
in·the:viewofthe Commission; should ... be.collected-.by_ the State Government in charge~ 
of a project.. A close co ... ordination ... would, have-. to. be .. established ~etwee!l; t~e.:. 
national discharge data gathering agency~proppsed above and.the locat ag~n~Ies..o~r; 
the State Governments in charge of various projects. 

AppraiSal of the present position~. 

9-57 Under its terms ofreference; the Commission, has been\ asked to-report,~ : 
sep~rately, for the Krishna an? the God~yari rivers,-theav:aila~ili~y ofsupplie_s onjt~e·· 
basis of annual flows, respectlvely2 atVtJayawada and Dowla1shwaram·and 'at other: 
points, taking into account upstream utilisation and :allowing f6rreg~neration~ · 

(i) for 86 per cent dependability as assumed in 1951; . 

(ii) for 75 per cent dependability; and 

(iii) for such other. criterion .. of.. dependability: as' may:· be,.considered .appro.,.J· 
priate~ · 

9.:58 It has been shown in paragraphs 9-20 and 9-22 abo~e that : 

(a) the record of river-flow as ·at :Vijayawada; pri.Orto:l936;.was.based.lon as
sumptions and co .. efficients ·different from·thbse-followed~ affer:·l936~:~and:~ 
that the data; as -from~ 1936; when· corrected for the errors'in'the!foimula:J 
used; is· likely to.· reveal1 an overalL under~estimate oft about~ 10~i pe~ 
cent. 

23 I &P 
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(b) at Dowlaishwaram, on the Godavari, the recorded flow prior to 1936 was 
based on assumptions and co-efficients different from those followed 
after 1936 and that the data, as from 1936, are based on incorrect formulae 
and co-efficients; the magnitude of error is not easy to determine. 

The Commission has recommended a reconstruction of the flow data at Vijaya
wada on the basis of results of model experiments carried out at the Andhra Pradesh 
Engineering Research Laboratories and at Dowlaishwaram on the basis of results of 
model experiments carried out at Poona or after undertaking a fresh series of experi-
ments. · 

· 9-59 The Commission has not itself undertaken the task mentioned above because 
to obtain the additional data required for this purpose and to carry out the requisite 
study after the results of model experiments had been received by the Commission 

would have taken appreciable time and involved considerable delay in the submission 
of the Commission's report. Though the result to be obtained from this study 
would constitute important data, in the view of the Commission, these would not be 
p·articularly useful at this stage. The data at Vijayawada and Dowlaishwaram, when 
reconstructed as suggested above, would be directly applicable only to projects situa
ted within a short distance upstream of these sites. These data would not be of 
much he~p for projects ~igher up the . basin. 

· 9-60 . With regard to the data at other points (of storage or withdrawal by new 
projects and by those now under construction), observed data are either not available 
or if available, these are for relatively short periods and only approximate within 
about 20 per cent, plus or minus, of the actual. 

9-61 In view of the above, it is not possible at this stage to determine the flow 
for 86 per cent dependability, or 75 per cent dependability, or for any other criterion 
of dependability. Any figures no:w worked out, based on various assumptions, might 
lead to erroneous results. It is unfortunate that the position should be so unsatisfac-

. tory. This, however, emphasises the urgency of taking immediate and effective 
measures. for setting up the organisation proposed by the Commission in paragraph 
9-54 above, for taking regular discharge observations in the two basins. Also see 
paragraphs 14-32 to 14-35 

. 9-62 The Commission is unable to support the methods now in use in different 
States to estimate the utilisable flow, on the basis of empirical formulae and approxi
mate methods some of which are now known to be irrational. None of these formulae 
or methods can furnish all the detailed information required for project planning. 

9-63 It has been stated in paragraph 9-40 above that until regular gaugings 
are established at key sites on both the river systems and results of such gaugings are 
available for a number of years (in no case less than ten), the Commission is unable 
to indicate the effect of upstream utilisation at points lower down the river nor is 
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the Commiss_ion able to ~ive any quantitative assessment of regeneration ot salvage 
of losses or ttme lag. Wtth the nature of the data now available, any attempt in this 
direction would be no better than guess work.· 

. 9-64 Since it is not possible to give any positive replies to the questions stated 
tn paragraph 9-57 above, because of the lack of adequate and reliable flow data for 
the two ri~er systems, it s~ems necessary to indicate the procedure tha~ should be 
adopted With regard to proJects under construction and those which the State Gov
ernments are anxious to· undertake immediately. 

The discharge data at Vijayawada and Dowlaishwaram would not be sufficient 
to determine the adequacy or otherwise of river supplies available at the sites of various 
projects upstream of these two points. The Commission has therefore divided each 
river system into 12 sub-basins (see paragraphs 3-22 and 4-27). The availability of 
river flow, requirements of projects and other relevant factors for each sub-basin 
have been examined in Chapter XV, in as much detail as possible with the data and 
information available. It is not the intention to deal separately in an un-coordjnated 
manner with parts of a river basin but a study of each sub-basin is an essential step 
preliminary to an examination of the basin as a whole. The hydrologic unity of the 
entire basin has always to be kept in view. · 

Quality of river waters 

9-65 Before concluding this chapter, it seems necessary t'o place on record 
such information as is available with regard to the quality of river waters in the 
Krishna ·and Godavari basins. · 

9-65 Am~ng the criteria for defining the quality of water for irrigation pur· 
poses, the ''electrical conductivity" and the "sodium percentage" are the most im
portant. The former, generally expressed in micromhos, is the measure of the total 
soluble salt content of water and the latter represents the proportion* ·of sodium 
ion to total cations, all elements expressed in milli-equivalents. Another criterion, 
total hardness, though not important for defining the quality of water for irrigation, 
is significant for the use of water in boilers and for industrial purposes. 

9-67 Standards for the permissible salt content in irrigation waters have not 
yet been determined for all parts of India. The Punjab practice has been to regard 
up to 60 parts of total salts per 100,000 parts of water as safe. ·This corresponds 
to a conductivity of about 750. If the salt content ranges between 60-120 parts :per 
100 000 (corresponding to a conductivity of750-1500), it is obligatory, under PunJab 
pra~tice, to examine the nature of soil to be irrigated with such water to see that no 
harmful effect would ensure. . . · · 

"' NaxlOO -----
Na+K+Ca+Mg 
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.. ·~, :· ~~-~8 : '(theU~s.::salinityLabonitocy has~ specified the. following staridatds : 
~ . ' - ·'' ' . ' 

Conductivity (micromhos) 
.·' ':.; J 

from:~5o to, 75.0 

from 750 to 2,250 

' \,}; 

Suitability, or otherwise,for irrigation 

:suitable for most. crops .:and.most soils 

.safe under practically alL conditions 

· safe with· permeab!e soil and moderate leaching· 
not suitable for soils with restricted drainage: 

·special-management for salinity control·may be 
r requiredr plants. with good salt tolerance ~.may 
grow. 

·; unfit for irrigation 

~- · :As 'r~gat4s sodium percent~ge, ~ M~gistad has· suggested· the fallowing classifica-
- bon: 

Class 

·1 

Ill 

.. .. ·': 

Sodium percentage 

below 6o 

atove 75 

·Suitability,· or ot~erwise, for irrigati'Jn 

excellent to gJod, suitable for most plants and 
most conditions 

. good· to injurious,. probably harmful. to the 
-:more sensitivtt-crop~ 

injurious to.unsatisfactQry, j probably hannful 
to most crops and unsatisfactory for all but 
the most tolerant 

. ,l9-69. 1 It is·now·being increasingly realised that for defining the quality ofwater 
'foriri:igation, 'consideration ·has to :be ··given~.not..only. to conductivity and ,sodium 
:percent~gel but .. also· to the type of-soil~ intended· to be irrigated .and the. cr9ps to be 
.:.grown. · There is~ hf fact,.; a distinct-water-soil-crop relationship and attemptS: are now 
being made in ···several'countries· to "ldefine·.the•quality of irrigation 'Water in :terms .of 
this relationship. Till such time, however, that such relationships are worked out 

!for }>art~cular;·soilrtypes:an~:cr~ps,: the~criteria ~ '?l~ntic:u~ed·in :l'ar~gr~ph 9-68. ab_ove 
'Shottld~.afford~ some.mdicatlon m·regard to :the- smtabllity .or~ otherwiSe ~of apy. nver 
c. water~ for- irrigation. 

'9:.. 70 ·-Data with- respect to the: chemical analysis- of water· samples taken. from _ 
·the •Krishna,1 at Nagarjunasagar:· and ·at Karikal, ( 4 miles. below. the confluence of the 
Bhima with the Krishna) and from the Godavari, at Nanded, :during the -period from 

-Dctober 1958 to September 1960 are available in the AnnuarReports of 'the· Central, 
Water and Power Research Station, Poona, -for years -1959 and -1960. -important 
particulars have been reproduced in Table XXIII. 



1953 

~.·October , !4 

~ November' 14 

... December ... 13 

·1959 

· January-20 

• February. 16 

).March 16 

~·April 27 

May 19 

>July 9 • 

"September: 2 

vnecember~ 10 

t~ 

rFebruary'12 

,.March '22 

April 16 

May 14 

. June 11 

.July 9 

.'\Al!:-.:st :ts 
Sept:mber 19 

X:J 
,Octobtr 

'Nove:::~-:r 2 

' . 

• 

• 

. . • 

~ . • 

• 

rT~ 

:QIBNIICA.L ~ANAL"YSIS. IDF '·WA"TERS 

.. . '• 

• 

' . . 

• 

' . '• . 
.. 

. . • • 

.. • . . .. . . 
• • • • • 

• .. 
• • 

• 
. '. 

. .. .. • • 

• • • • • • 

-. . . . . . . 
• • • • 

fJirislma Jlt Karikal . 

• 

• 

' . • • ~ • l • 

Conductivity pH Hardness c Sodium 
number per cent 

3SO 
500 

650 

775 

580 
6,15 
545 

500 
225 

210 

490 

620 
450 

SIS 

sso 
560 
24o 
260 
290 

300 

405 

710 

c :d 

73 i '\'57 ·9 
'103 ... .' . ; .I 57•9 

~ ~ ~ :. <' 

140.: : .37·1 

\ .. ' 
148" ''"54·5 

,· . ~ 

.120. ,: ' .•. 48·0 

8: S '. l U4 . ;."51· 6 

8·.4 . I 111 . -: .(J8·2 

8·.4 

8·3 

8:6 

8·4 

8·1 

8:o 
8:3 
8•6 

809 

77.' 
' 
69 

117 

108 

93: 

' ~8 

91 

89 

- 101 

".65 
88 

92 

6018 . 
~-30·0 

: 31·4 

:iS3·5 

.... f9·9 

'iS3·4 
., 

""58·8 

62·6. . 
'62'8 

\ 

.16·6 

·• 
~'37 .2 

108 A6 .. 7 

166 ,. ;62·5 
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TABLE XXIII (continued) 

~ 
CHEMICAL ANALYSIS OF WATER 

Date 
, ..• , 

Conductivity pH Hardness Sodium , ' : ~ ~ .. 
number per cent 

Krishna at Karikai"(continued) 

1959 
·January ." "'\ ~ ( .. 920 8·0 187 50·6 i __ ~ ; .. • 

. . . ~ebruary 4 .. ' . • 1,070 8·3 185 52·4 
• 

March 1 . 1,260 8·6 161 63·3 
April 7 1,410 8·4 217 60·8 
May7 2,000 8·6 311 57·2 

. June 6 .... • ... 480 8 ·1 75 63·2 . . 
July 5 . . . 390 8~5 122 35·6 

., , 
·~ ! . ' { 

September 1 • 135 8·0 53 21·3 
. · · : November 12 ' . 1;:. 

425 8·6 131 40·0 . • 
Decembet: 15 i. _. ... . . .. .. 325 8·8 86 49·1 

1960 
. . .. ( "" 

·····ranuary .. j " ' -: r ' ' .. 840 8·4 172 49·3 . • • • 
' l March 22 .. . ;. ' 1,125 8·7 192 65·0 . ' . • .. . . 
-.. ; ~pril 22 l 1 .,. •' . 1,090 8·6 171 60·6 

May7 • • .. • • • 1,390 8·6 229 62·1 
June 5 • • • 610 8·3 116 57·3 

. ·'July s I ·;I . ::_ ,\ 285 8·.1 129 10·2 • • • .. . . 
·.·August:. . . 135 7·8 56 14·9 

September 7 • 150 8·3 66 19·2 

Goda\ari at Nanded 
1958 

October 25 • 450 8·5 112 51·2 

November 7 • • 610 8·7 155 50·5 
··December 15 

., 
585 8:6 151 50·2 . .. . . 

. 1959 . . .. 
January 15 • 910 7·8 181 53·6 
February 10 1,090 8·6 164 59·8 

March 31' 1,350 8·7 215 59·2 
April 24 1,560 8·6 236 61·0 
May 14 1,755 8·8 221 66·1 
June 20 470 8·7 108 50·3 
July 24 315 8·2 98 37·5 



Date 

August 31 
September 28 
October 27 
November 9 
December 9 

1960 
January 30 
February 24 
March 11 
April 28 
June 25 
July 21 
September 
October 

.. 

• 
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· TABLE XXIll (concluded) 

CHEMICALANALYSIS OF WATER. 

' 
Conductivity pH Hardness Sodium 

number· per cent 

Godavari at Nanded (continued) 
260 8·3 88 32·7 

.• 350 8·4 122'. ·31·5 
.. ·465 8·4 148'' ·31·5 

. ~ . :50~ 8·8 150 43·6 . 600 8·9 . 169 47·9 . . . ' 

985 8·7 168 56·6 
1,150 8·7 194 58·0 

980 8·9 192 58·9 
• 1,49<) 8·8 233 62·5 ' , 

i 8~6 
, 

320 92 'l .42·~ 
290: 8·4 . '' 

88 : .37~3 . ' 
• 280 8·6 88, 42·5 

580 8·0 
.. . 136" 54·6 

9-71 It would appear froni a perusal of Table XXIII that the conductivity 
of the waters of the Krishna at the Nagarjunasagar Dam exceeds 750. only 
occassionally in January but of those at Karikal exceeds 750 from January to· May 
and may go up to 2,000 in May. Similarly, the conductivity of the waters of the 
Godavari also exceeds 750 during the lean flow period. 

The sodium percentage of the waters of the Krishna, at both the sites, and of the 
waters of the Godavari exceeds 60, during the lean flow period from March to June 
when these waters would be'' good to injurious." · :. · , ' 

It stands to reason that some precautions with respect to the nature of soil · 
and crops to be grown are called for if the high conductivity waters of these rivers 
with injurious sodium percentage, during the lean flow periods, are intended to be used 
directly for irrigation. When combined with releases from storages, the waters of 
both the rivers are likely to be safe for irrigation. 

9-72 The hardness numbers are also high on both rivers, more so oil the Go
davari where they lie between 200-300 from March to May. In comparison, the 
hardness numbers for the waters of the Ganga and the Brahmaputra are below 150. 

9-73 Except as stated in paragraph 9-74 infra, no data are available of the 
quality of water in the tributaries. But from what bas been stated above, it would 
appear that the direct use for irrigation of the waters of at least some of the tributaries, 

. if available during the lean flow period, would call for caution. 
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9-74 Results are available·* ·of .. systematicl'~riodical analysis of the waters of 
the Tung~~hadra, China-Hagari ~nd · Pedda:·Hagari: The range of concentration 
(expressed tn .parts per 100,000). of some of-the main chemical- constituents in the 
watets of.: these three rivers and their pH value are as follows : 

Tungabhadra Pedda-Hagari Chinna-Hdgari -

Calciumrbicarbonate.- ... 1·2 to 9·1 0·1 to 14.0 3·3.to 14·3 
Magnesium bicarbonate • . 0·8 to 3·6 0·8 to 25.4 . 1.1 ta :-21·.5 
Sodium bicarbonate-· · • • ·1·5 to 7·6 8·8 to 64·5 · 26· 8 to :64 •4·'> 
Sodium sulphate • · 0·2 to 1·1 0·:4 to 10· 5 4· 8 to ·20•1" 

Sodium chloride • 2·6 to 3·5 3·3 to 35·1 22·4 to 65·5 

Total solids' . 10·0 to 16·4 19·5 to 93·6 68 · 8 to ·14~1·2 • 
-

pH .. 7 ·3 to 7 ·9 7·4 to 9·1 1·9to~9·1# 
. ' 

Therwaters Of2 Pedda~Hagari and Chinna-Hagari show seasonal variations 
int.the soluble salt content which goes on 'increasing in concentration from .October 
onwards attaining;, a. maximum in January; this variation is more marked ""in· the 
Chinna-Hagari. The salts in the ·chinna-Hagari are · mostly- sodiUm 
chloride. As such~ when used for irrigation, not only base·exchange reactions~are 
sehrpieading-to-the-formation-of-sedium-clay-but-there- is-also.an-accumulatioil- o£.. 
soditim·in·the~oilJ Uitde:r..rsuch:conditions~;if:drainage was·possible;.-the accnmula
tion'of~soditim-r.in:the!soil would.:not.:have takerr·place;. Under the Pedda-Hagari,. 
carhonate..is presentJwhich ceacts.Dn.:the~.cla.y·complex-JeadingJo· the; formati-on . of 
sticky, highly permeableisodiumJ clay1 oruthe ;surface; creating· conditions--favourable 

· for its accumulation. Further,; theJow.contentof exchangeable ;limerin, the soilassists 
in~ the :formatioasoLsodium_clay.. 

9!.75- Under-irrigation with .. Tiingabhadra·-water;- the" soils·,are-likely t<> benefit 
by having their carbonates leached ont'or· driven- down ~to 1below~. the:zone 'Of· root 
penetration.:. 

. 9;.76 i Water: samples:.ff'om_.the:Waitig~nga, river~at ·Bhirilg~rlr were:· analysed 
once~ .a .month- bY.~ the +central: Water. and. Power, Commission: The' range .:of: total 

. soluble salf content and pH&of waters.are as below·: 

Totalt soluble. ·.salt, content,·. 

pH, .. 
. . ~ 12:.4 -ta 26·4 parts .p~r: 100,000 parts of 

water 
. 8 ~3 ·_to . 8 · 65 ~ 

As.willbe-noticed,-lthe~range'Ofltotal soluble.saltr content is r narrow and· even 
the.maxinium,value:of. soluble salts cannot do. a:ny. ha.tnLto:the~oil .. 

* Venkata Ramiah, Report on. the .soil.: survey vf Tungczbhadra project: ·1937 Depqrtment ·of.Agriculture, 
Madras. . . 



CHAPTER X 
GROUND WATER RESOURCES. 

Nature of sub-soil strata 

. 10-1 No systematic ground water surveys of the Krishna and Godavari 
basins, or of any part of them, appear to have been carried out so far. No data and 
statistics in this respect are, therefore, available. 

10-2 P!at~ VI~, based on a map obtained from the Geological Survey ~f India, 
shows the distnbutlon of hard and soft rocks in the Krishna and Godavari basins 
and ~djoin_ing areas. It will be seen therefrom that a narrow belt· of alluvium,· about 
2q mtles wide, along the eastern coast and the Gondwana sediments, about 40 miles 
Wide, along the Godavari, the Pranhita and lower Penganga valleys, in sub-:-basin 
G. 10 and parts of G. 9 and G. 8, are the only two areas with sub-strata having u good." 
and '' good to fair " water bearing characteristics. A large part of the . ,Krislina 
basin and the north-eastern part of the Godavari basin lie over ancient crystallines 
and metamorphics which have " very poor " water bearing capacity~ The: Deccan 
trap, which extends in the rest of the Godavari and Krishna basins, has been stated as 
having" poor " water-bearing characteristics. : : · ~ · · : 

' t t 

Tube-wells ' ; . / 
10-3 The number of tube-wells in the Krishna and Godavari ! basins appears .. ! 

to be small. No statistics of tube-well operations are available. ; . · . 
The Exploratory Tube-well Organisation of the Ministry of Food and. Agricul- · 

ture recently carried out some exploratory work in these two ba;:sin~. in ! Andhta 
Pradesh and Maharashtra. A brief review of the results obtained are given below,: 

. In Andhra· Pradesh, fifteen trial bores were drilled, four in West Godavari D~s
trict, eight in East Ooqava.ri Qistrjct ::tnd .thr~e in Krishna Distric!. Out pf these, 
twelve were converted into production wells.* The total depths vaned from 186 feet 
to 727 feet and the discharg~ fr~m l.to 4 cus~cs.. Chemically, 

1 
water was foqnd to. be 

suitable for irrigation. · ; . 
. ln. Mahara.,hlra, fourteen trial bores were made in an area of about 600\\ 

square miles in the districts of Akola, Amravati and some parts of J]uldana in t. he . 
Purna valley. The yields. obtained were. poor and not ~P to .the. standard pf aprp- .../ 
duction well. All bores were abandoned. The explorations tndtcated that the area l 
was covered by alluvium flanked on all sides by b~saltic trap .. 1 · · / 

No exploratory bores were made in any part of the; Krishna and Godavari 
basins in Madhya Pradesh, Mysore and Orissa. 

Surface-wells . 
10-4 Indirect information regarding the availability of sub soil.waters can be 

had from a study of the large number of surface wells in use in the _Kr~shna and 
Godavari basins for irrigation.·· -~~ ,, :) ..... 

*The Tubewell Organisation had fixed a minimum yield of20,000 gallons per hour with a maxi
mum draw-down of 20 feet (1$ the standard for a production well. 
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TABLE XXIV 

DISTRICTWISE STATISTICS OF WELLS IN THE KRISHNA BASIN 

~ased on the 'Season and. Crop Report' fo~ the year 1957-58. 

Number of wells used for Wells Wells 
Serial Statef Percentage · Irrigation · used for not in Grand 
Number · District ·of domestic use;;;- Total 

district purposes 
in the 
basin . _ l'v.( asonry Non~ Total 

masonry 

~· .. 
1 2 3 4 s .• . - 6 ~- 7 8 9 

ANDHRA PRADESH 

1 Anantapur • • • • 23·6 7,304 6,498 13,802 2,791 589 17,182 

2 Guntur • • • • 36·4 1,121 1,121 25,225 . 26,346 -

3 Hyderabad • • • 98.5 1,195 3,611 4,806 7,162 444 12,412 

4 Karimnagar • • 0·3 15 78 93 245 10 348 

:S Khammam • 43·5 1,415 231 1,646 832 2,750 5,228 
. 

(() Krishna . • • 42·5 411 87 498 1,518 8 2,024 

7 Kurnool • • • 42·4 5,336 152 5,488 752 1,098 7,338 

8 Mahbubnagar • • • • too.o 9,267 12,343 21,610 8,882 2,678 33,170 

9 Medak • 15·2 935 1,091 2,026 5,483 59 7,568 -

. 10 Nalgonda • • 100·0 7,289 12,953 20,242 9,092 1,715 31,049 

11 Warangal • • • • • 47·5 7,336 213 7,549- 1,344 790 9,683 

TOTAL • • • • 41,624 37,257 78,881 63,326 10,141 152,348 
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MAHARASHTRA : 

1 Ahmednagar . 36·2 16,653 2,773 19,426 2,448 2,427 24,301 ----2 Bhir (14.2> 3,810 3,8~0 ,__ 1,326 302 5,438 
3 Kolhapur 91·4 2,427 6,368 8,795 2,747 1,238 12,781 
4 Osmanabad . • ~ CJF8) 2,417 2,585 5,057 v 1,185 790 7,032 
5 Poona • • 99•1 25,118 11,530 136,647 4,618 5,361 46,627 
6 Ratnagiri 0.9 45 62 107 297 15 419 
7 Sangli (South Satara) 100.0 5,382 24,406 29,788 2,226 4,526 36,540 
8 Sa tara • • • 100·0 15,227 12,910 28,137 5,682 4,706 38,525 
9 Sholapur • • 99·2 11,680 33,688 45,568 3,890 3,016 52,472 

TOTAL • • 82,813 94,522 177,335 24,419 22,381 224,135 

MY SORE 

1 Belgaum • • 90.8 12,719 23,99~ 36,717 5,506 4,486 46,709 
2 Bellary • • 100·0 1,329 655 1,984 2,174 271 4,429 
3 Bidar • • • 17•9 1,108 172 1,280 887 174 2,340 
4 Bijapur • • • 100•0 10,345 8,183 18,528 5,513 1,208 25,249 
5 Chikmagalur • • • • • 86·0 16 17 33 2,491 219• 2,743 
6 Chitradurga • . . 100·0 4,344 . 2,436 6,780 3,035 404 10,219 • • • 
7 Dharwar . 86·5 1,576 2,357 3,933 3,723 2,742 10,3~8 • • 
8 Gulbarga . . . 100·0 88 165 253 248 47 548 • • • 
9 Hassan . . . . . 19•3 11 4 . 15 246 10 271 . • • • • • 

10 Kanara • • • 6·2 360 669 1,029 2,047 273 3,350 
ll Raichur • • · -IOO·O . 3,345 858 4,203 1,444 722 6,369 
12 Shimoga • • . . • 74·4. 110 ...• - 39 . 149 4,184 125 4,457 
13 Tumkur • • • • • 37•1 2,806 1,762 4,568 ·1,620 242 6,431 

.. 
Total 38,157 ... 41,315 ~- 79,472 33,118 10,923 123,513 

'"~ " ... _. .. ·~· ·~ ~ '"'' . - ........ . _.,. ---~---·- .......... 
Grand Total for the Basin - . 162;594 . . i17~,094 '!335,688. 120,863 43,445 499,996 . (. -. 

- .. · ~ _.-_ . ; ~ 
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TABLE XXV 

DISTRICTWISE STATISTICS OF WELLS IN THE GODAVARI BASIN 

--., . . -' . · Based on the 'Season and Crop .· Report' for·the year .1957-58 

Serial State Percentage Number of wells used for Wells Wells 
Number of irrigation used for '}Ot in.---- Grand 

·District district domestic. use Total 
in the Masonry Non- Total · purpo~es_ 

• • • • • basin:· masonry . 
1 2. 3 '4 5 6 .. : 7" I 

8 9' 

ANDHRA PRADESH· . . ·- ., ' . \ . 
~ '-- . - . . 

1 Adilabad· . . • • 100·0 12t 145 266 3,266 656 4,188 • • • • • 
2 East Godavari- . . . '66•8 244 ·- 244 1,144 43 1,431 • • • • 

-3 Hyderabad . . 1·5. : ~18 ,•. 55 . 73 :.'109 '' 7 ' 189 • ; ; • • -
4 Karimnagar • • . 99·7 4,783 26,167 30,950 8t;S45 3,207 115,702 . . • 
5 Khammam . I • . '51·8 1,685 275 1,960 ~ '990 3,275 6~225 . . 
6 Medak . ·. · . . . '84·8 : 5,217 6,081 '11,299 30,592 ~ 332 42,223 . . 
7 Nizamabad . . . 100.0 :' 915 2,370 3,285 10,892 1~349 15,526 . 
8 Visakhapatnam . . '27·5 3,820 1,557 5,376 1,815 27 7,218 . . . 

' 
9 Warangal . 52·5 8,109 .. 235 . 8,344 ··1,486 874 10,704 . . 

10 West Godavari 20.0 1,223 26 1,249 593 4 1,846 

Total 26,135 36,911 63,046 132,432_ 9,774 205,252 

MADHYA PRADESH 
' 

1 Balaghat .. 75.8 9,512 3,060 12,572 10,584 834 23,990 
2 Bas tar • • " • • 94~4 2,051 3,233 5,284 4642 793 8,719 
3 Betul • • 22.3 1,232 '2092 

' ' 3,324 494 1,205 5,023 
4 Chhindwara . • 75.8 10,045 4,398 14,443 1,947 7,600 23,990 
5 Durg • . 13 1 2 835 1,508 2,343 1,172 1,075 4,590 
6 Mandia • • 6,.2 27 54 81 192 25 298 
7 Raipur • • • 0:5 78 114 192 59 26 277 
8 Seoni 74·8 3,509 1,989 5,498 4,971 1,642 12, Ill 

Total 27,289 16,448 43,737 22,061 13,200 78,998 
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MAHARASHTRA 

1 Ahmednagar . 63·8 29,350 4,887 34,237 4,315 4,277 42,829 
2 Akola 35·3 967 85 1,052 8,764 1,865 11,681 
3 Amravati 34·3 2,908 1,291 '4,199 13,851 1,473 19,523 ·-4 Aurangabad 93·0 17,421 8,617 26,038v 5,213 3,135 34,386 
5 Bhandara 100·0 5,777 2,918 ~ 8,695 10,304 2,902 21,901 
6 Bhir 85·8 23,023 23,023 v 8,011 1,827 32,961 
7 Buldana 39·6 3,557 1,832 5)90 5,801 2,708 13,899 
8 Chanda • 99·0 2,512 3,996 6,508 7,227 2,768 16,503 
9 Jalgaon . 0·5 161 14 175 161 57 393 

10 Nagpur . 100·0 6,922 12,522 19,444 8,648 15,699 43,791 
11 Nanded. ' 100·0' 5,688 5,688v 3,056 1,238 9,982 
12 Nasik . 47·2 17,399 4,965 22,364 5,086 1,735 29,185 
13 Osmanabad. '68.f' 

~ -" 
5,301 5,544 10,844./ 2,542 1,694 15,080 

14 Parbhani :100·0 
~-

9,969 1,697 11,666,1 676 1,072 13,414 
15 Poona 0·9 228 104 332 42 49 42.3-
16 Sholapur 0·8 94 273 367 31 24 422 
17 Wardha 100·0 3,967 ] ,831 f5,798 7,969 10,670 24,437 
18 Yeotmal 100·0 3,069 1,249 4,318 18,753 2,848 25,919' 

Total 138,313 51,825 190,138 110,450 56,041 356,629' 
~ 

MY SORE 

1 Bidar • 82·1 5,079 788 5,867 4,069 798 10,734 . 
ORISSA 

1 Kalahandi 11•0 101 250 351 351 

2 Koraput • • 63.8 3 77 80 798 38 916 

Total • 104 327 431 798 38 1,267 

Grand total for the Basin 196,920 106,299 303,219 269,810 79,851 652,880 
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tso 

Based on the Season and Crop Report, 1957-58, and applying the percentages, 
given in Table~, of the area of each district in the Krishna or Godavari basin to the 
total area of the district, it is found that th~ total number of irrigation wells in use, 
in the Krishna basin, is 336,000 and in the God~vari basin 303,000. District-wise 
figures are shown in Tables XXIV and XXV. These wells irrigate annually about 1·13 
million acres in the Krishna basin and about 0 ·75 million acres in the Godavari 

· basin. 

10-5 No ·statistics are available with regard to the yield from these wells. 
Some· idea of .the performance of these wells can be had, however, from the 
following figures. showing the number of wells in each State, as given in Tables 
XXIV and XXV, and the area irrigated by ''wells and other sources", as given 
in paragraph 7-6, assuming, what should be largely correct, that all this irrigation 
is from wells. . 

. I 

Name of State 

Andhra Pradesh • 

Maharashtra • • • • 

Mysore 4 • • • • 

Andhra Pradesh • • • 

Madhya Pradesh • • • 

Maharashtra • • • 

Mysore • • • ,,. 
• 

Krishna 

• • 

• • 

• • 

Number of irrigation Area irrigated Area 
wells in operation by wells and irrigated 

other sources per well 

Acres Acres 

basin 

• 79,~00 . 260,000 3·3 

• 177,000 520,000 2·9 

• 80,000 350,000 4·4 

Goda:vari basin· 

• • • 63,000 170,000 2·7 

• • • 44,000 60,000 1·4 

• 190,000 480,000 2·5 

• • • 6,000 20,000 3·3 
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10-6 The f?llowing ~xtract from the Report of the Fact-Finding Committee 
for suryey of scarcity areas 1n Bombay State (1960) gives some particulars about 
wells 1n Maharasbtra : · 

"Unlike the alluvial plains in the country, such as those in the Punjab and 
· Uttar Prade~h, the Deccan. conditions present altogether a different 
~nd complicated problem 1n so far as ground water and its flow 
IS concerned. In the Indo-Gangetic plains striking water wells . is 
not at all an uncertain factor as it is related to a water table. which 
spreads all over the area .......................... In the Deccan, 
ho'Yever, there is no such thing as a water table. The wells derive 
thetr supply from water seams the exact location of which cannot be 
predicted. Any well sunk in the Deccan has to be excavated in rock 
to some extent except in certain regions where the rock level happens 
to be very low and excavation is limited to the upper layers consisting 
of "MAN" or "CHOP AN". The cost of sinking wells in the Deccan 
varies from about Rs. 3,000 to Rs. 5,000. A normal well in the 
Deccan plateau is about 40 to 50 feet deep and water is struck at a 
depth of about 25 to 40 feet. The capacity for irrigation of a normal 
well in the Deccan (not within the commands of irrigation canals) is 
noticed to be between three to five acres. The supplies of these wells 
are adequate for irrigation upto about the middle of March and then 
dwindle rapidly, giving barely sufficient water for drinking purposes 
at the end of the hot weather. As a matter of fact, a . number of 
wells are known to get dry by the end of April. • -. .. · •.............. 
Well irrigation, should therefore be resorted to where the other more 
economic modes of providing irrigation are not available or where 
an adequate and copious supply of underground water with a low ·lift 
can be guaranteed as, for example, in the areas under command of major 
irrigation works." 

It would seem that the conditions in respect of wells, in other parts of the. 
Krishna and Godavari basins would not be very different from those described' 
above, excepting areas with "good" or "good to fair" water bearing characteristics, 
described in paragraph 10-2 above. 

10-7 It would appear from the above that even though there is no water 
table in the Krishna and Godavari basins of the type one finds in the Indo
Gangetic plains, wells have played a very important role in the irrigation develop:. 
ment of these basins. About 30 per cent of the irrigated area in the Krishna 
basin and 20 per cent in the Godavari basin get their water supplies from surface 
wells. 

10-8 As in other parts of India, there has been considerable activity in the 
Krishna and the Godavari basins during the last few years under the programme 
of minor irrigation. Large sums have been spent, and are being spent, under this 
programme on improvements to wells, digging new wells etc. The Commission has 
not been able to obtain particulars of the physical achievement either. from the 
Ministry of Agriculture or from the State Governments. · Most of this work is done 
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through civil officers~ An attempt made to obtain the statistics of irrigation wells 
from the Se~son and Crop Report for the year 1950-51 was not helpful as no 
data are available for a large part of the Krishna and the Godavari basins which 
were ~n t?e former Hyderabad State, former Mysore State, other princely States 
and Jagzrs. 

10-9 The following comparison with regard to the districts for which data 
a~e availa~le and in which a large _n~m~er ~f wells have been dug would, however, 
gtve some tdea of the developments tn ungation from wells between the period 1950-51 
and 1957-58 : · · · · 

1950-51 1957-58 

Name of district 
Total Area Total Area 

number of irrigated number of irrigated 
irrigation (acres) irrigation (acres) 

wells wells 

West Godavari· • ,, .. • • 3,040 24,300 6,246 30,400 

Nasik • . • • 42,766 26,900 47,382 53,600 

29,262 71,300 36,980 75,800 
I ; 

Poona, • ' . • ' . 
Sholapur • . 36,046 165,500 45,934 172,800 

.· Bijapur • • 15,206 41,300 18,528 61,000 

The figures given· above ·are for whole districts including, in case of some, their 
portions outside the Krishna and Godavari basins. 

Possibility of further development 

10-10 There is considerable room for further development from ground 
waters in the coastal area, along the Godavari valley in sub-basin G. 10 and parts 
of G.9 and G. 8 and in the areas under command of major irrigation works, existing 
and . proposed. Increased withdrawals from the su~-soi1 in these areas are even 
otherwise necessary for preventing water-logging. 

XI. 
10-11 The hydrologic aspects of ground waters will be discussed in Chapter 

10-12 For planning future developments on a sound basis and to maintain 
a ciose watch on the behaviour of ground waters, particularly in view of the large
scale new developments in the Krishna and Godavari basins, it is important that 
regular observations should be made of the position of the ground waters below the 
surface and their fluctuations during the year. The methods to be adopted would 
vary in different parts of the two basins according to local conditions. · 



CHAPTER XI 

HYDROLOGIC CHARACTERISTICS 

General 

11-1 In this chapter it is proposed to make a brief study of the hydrologic 
characteristics of the Krishna and the Godavari basins, and adjoining areas where 
the waters of the Krishna are being used, or are proposed to be used, for irrigation. 
The inadequacy and un-reliability of the data of stream flow and lack of data regard
ing sub-soil water conditions makes this study all the more important. , ~ 

11-2 The source of all water in the Krishna and the Godavari basins, whether 
in stream flow or under the surface, is the rain which falls within each basin. There is 
no evidence of any sub-soil flow from outside getting into either of. the two , basins 
nor has it been possible to find evidence of any sub-soil water escaping from either 
of these two basins. · 

Rainfall zones 

11-3 Based on the information given in chapter V and the maps referred to 
therein, from the point of view of rainfall, the Krishna and the Godavari basins may 
be divided into the following zones : · · ·· . · · ' · · , · ~ 

23 I & P 

Zon~ A comprising the eastern slopes of the Western Ghats with a varying 
width of country, up to about 30 miles, to their east, which' get a high 
rainfall during the south-west monsoon, from June to September ; 

Zone B comprising the north-east part of the Godavari basin, lying in sub
basins G. 9, G. 11, G. 12 and part of G. 10, which gets good rainfall 
during the south-west monsoon, the eastern part of this Zone receives 
some rainfall also during the north-east monsoon, from October to 
December, and some showers in April and May. · ... 

Zone C comprising sub basins G. 5, G·. 7, G. 8. and portions of G. 4, G. 6, 
G. 10 and K. 7 which get adequate rainfall (more than 24 inches) 
during the south west monsoon 

Zone D comprising the south-eastern part of the Krishna basin, K. 9 and 
. and parts of K. 7 and K. 8, and the adjoining ,areas of Guntur, Nel

lo~e, Cuddapah, Anantapur, Kurnool,.Chin&lepu~ and South Arcot ; 
ratnfall during the south-west monsoon Is low In this zone ; the eastern 
part of this zone receives adequate, but not assured, rainfall in the 
north-east monsoon but the western part gets adequate rainfall neither 
during the south-west monsoon nor during the north-east mop.soon, 
and 
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Zone E comprising the rest of the Krishna and Godavari basins, which gets 
inadequate rainfall during the south-west monsoon. This zone also 

~ gets. some rainfall from the retreating monsoon, but this is neither 
assured nor adequate. 

Disposal of rain waters 

·114 Broadly speaking, as rain falls, it is held by trees, plants, crops etc., it 
moistens the ground, is ,held in local depressions, in furrows and fields and what is 
surplus to all these appears as surface run-off. . ' 

: .t' ' 

. Of the water which is held by crops and trees on the surface of leaves, or which 
.is hel4 on the ground, part is evaporated, part is retained in the root zone for 
sustaining plant life and part soaks into the sub-soil (to add to ground waters). Of 
the· water·which appears as surface run-off, a small part is evaporated, part soaks into 
the sub-soil (to add to ground waters) and large part finds its way into natural draina ... 
·ges, streams and· rivers. . \ · ·. . 

11-5 The entire rainfall over a basin or sub-basin is thus disposed of ultimately 
in four ways ; · 

(a): 
(b) 

lost by.evaporation ; 

held as surface detention and used directly for sustaining 
plant life ; 

' .. 
(c). ·contribution to ground waters ; and 

' ' (d) contribution to stream flow. . . 

crops and 

'The amount of rainfall, its distribution in time and space, the intensity of each 
shower, topography, soil cover, the type of top soil and the nature of the sub-grade 
are all important factors which determine the proportion of the rain in any area which 
is disposed of by each of the four ways described above. Some of these factors also 
govern· the nature· of stream flow, its variations, etc., and the accumulation or final 
disposal of ground waters. 

:Loss by direct -evaporation 

11-6 As stated above, evaporation losses occur from that part of rainfall which 
is initially held on the surface of the ground or on the surface of leaves, plants, etc. · 
Ev~poration also takes place from the surface run-off before it finds its way into river 
streams but, in view of the relatively steep slopes in the Krishna and the Godavari 
basins, losses on this aceount would be relatively small. With the high rates of 
potential evaporation in these two basins, as described in paragraphs 5-25 to 5-33, 
evaporation losses would be high from moist soil wherever water is held in natural 
depressions on cultivated fields or in forest areas on the surface of leaves, etc. 
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Direct use Cor sustaining plant life .. , :: 

. • t 

1_1-7 The par_t o~ rainfall which ~s directly uti~sed for j sustaining crops;, and 
p!ant life (or transprration) .would obViously vary Wlth the nature of vegetal cover iri. 
diffe!ent parts of tho two basins. Dense forests and native vegetation along river str~lDlS 
and 1n water-logged areas consume large quantities of water. The quantity constimeu 
by crops depends on. the retentive capacity of the soil and the stage of growtli of the 
crops. Except for ratnfalls of high intensity, the rest of the rainfall in th~ low rainfall 
Zones may be dtrectly consumed by standing crops and, where there is no· irrigatbtt, 
th~ amount of \vater consumed by the crops would b: directly proportional . to sucli 
rain-fall. · · 

''\ 
\' ' 

11-8 While no observations have been made' in the Krishna and GOdavari 
basins ~th. regard to the \V~ter consumed by various crops, forests. and,, :native 
vegetauon, It has been found In other parts of the world that sparse native-vegetation 
consisting of scattered grass and brush consumes about one foot depth of water, 
and the heavier growths of vegetation in wet areas as much as 4 to 6 feet. 'Dense 
forests consume 4 to 6 feet depth of water per year. Rain-fed crops consume up· to 
about two feet depth of water, if the rainfall is properly distributed over the growing 
season of the crop. - · · , · 

! 

11-9 It would thus appear that forests, native vegetation and cultivated crops 
deplete the water supply of a basin. This d~pletion, varying in different pJ.rts of the 
~ishna and the Godavari basins, would represent a substantial part of.the ann~l 
ramfall. . . . 

' t 

Contribution to ground waters , ~ ·. :~ 
4 

11-10 It has been stated in Chapter II that the Krishna and the Godavari' basins 
largely comprise a series of valleys and ridges. · By and large, the soil cover at· the 
ridges is small, from a few inches to two or three feet, and below it is hard· rock or a 
few feet of nzoorum and then hard rock. Accordingly,, the water-holding 
capacity of these shallow soils is low and as rain water . soaks into these', 
it cannot be retained there but must pass on laterally into ·lower 
ground. Ultimately, this water gets to the bed of the valley where . ~thQ -
soils are generally deep, and, therefore, have some water retaining capacity .. The 
ground waters in the Krishna ~d Godavari valleys are ~us to be found . generally 
m the valley bottoms. Unless wtthdrawn through wells or by pumps, these: \vaters 
must in due course, seep into river channels; an increase in such withdrawals ·.waul~ 
reduce this seepage. · t 

Alternatively, and particularly on broad plateaus, the grou'J?.d V{a~er sonietim,es 
finds its way through faults in the rock to form local pockets w~tch are, not easy tO' 
locate. · • .. · ·· 

r ,.t-

11-11 In view of the relatively steep; slopes in the area, rain \Yater flows: 
away fast and it does not get enough time in soak into the ground· except· from 
depressions and cultivated fields. Any change in the surface configuration of the 
land would alter the balance between stream flow and ground waters. For·example, 
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where contour bunding has been done it has been noticed, that it has been followed 
by an improvement in the water supply of wells in that particular area. This would 
imply a correiponding reduction in · surface run-off. · 

Contribution· to stream flow 

· · · 11-12 As indicated in paragraph 11-5 above, contribution to stream flow 
represents that part of rainfall which is left over aft~r meeting evaporation losses, 
the: use by crops and plant life and the contribution to ground waters, as described 
in the preceding paragraphs. . The depletion by those processes from the total 
water supply of any area would vary in different parts according to local conditions. 
Consequently, the proportion of rainfall which would appear as stream flow would 
be different for different parts of the two basins. · 

. 11-13 Zone A, an area of high rainfall, comprises hills and steep sloping 
country covered with dense forests or thick vegetal cover. Most of the rainfall in 
this zone therefore quickly appears as run-off. Such rainfall as is initially retained by 
the vegetal cover or which soaks into the hill sides also appears as run-off soon after, 
except the part utilised in sustaining plant life. .. . 

All the major rivers of the Krishna basin, the Godavari main and the Pravara 
rise in this zone~ The _rivers begin to flow after the first good rain, some time in 
June, and in general flow continuously thereafter but with largely varying discharges, 
depending on the succession 'of rain showers. The flow practically ceases in Octo her-
November.-· - · · · · • 

11-14 Zone B comprises hills, large wide plateaus and table-lands. It is 
covered by thick forests, scrub jungle or cultivation, mainly paddy fields. Rainfall 
in this Zone extends over a longer period, from April to November. A large part of 
the rainfall appears as run-off and because of the nature of the terrain and the dense 
forests, a small perennial outflow is maintained. · 

. i 1-15 . The country in Zone C is not as steep as in Zones A and B. A large 
part is under crops or is uncultivated fallows. A shower of relatively low intensity 
would generally be held by the fields and the crops and may not contribute materially 
to run-off. It is only showers of high intensity, occurring irre~larly during the 
rainy season, which produce run-off. The contribution to river flow would~ there
fore? be in the nature of spasmodic freshets of varying intensity. 

11-16 The characteristics of Zones D and E are· similar to those of Zone C 
but in view of the relatively small total rainfall, the run-off would be even more 
irregular than that from Zone C. 

11-17 It would thus appear that an important feature of flow in the Krishna 
and Godavari river systems is the fact that different parts of the catchment would 
be contributing to river flow at different times during the rainy season. While 
the contribution from Zone A and Zone B is more or less continuous during the 
rainy season and would vary only in intensity depending on successive shower~, that 
from the remaining part of the catchment would occur spasmodically and at dtfferent 
times in different river reaches. This feature introduces considerable complication 
in the optimum utilisation of the waters of these river systems. 
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Effect of small tanks on stream flow 

11-18 In most parts of the Krishna and the Godavari basins,. there are large 
number of tanks (about 60,000 in the two basins) varying· in area from· ·a few acres 
to a few thousand acres. These tanks have been built on small streams; and are 
sometimes. in the n~ture o~ a chain, one below the other .. Accordingly, any surface 
run-offwhtc~ ~ds Its way tnt<? these streams or nallahs i~ ~rst.~eld up in these tanks~ 
from where It IS almost continuously drawn upon for rrngatton.· Each. su~cessive 
freshet, therefore, must first fill these tanks before it can find its way into any major 
tributary or river. This is an important feature of the hydrology of the Krishna and 
Godavari river systems. · ' 

. ' . r I , 

11-19 Unfortunately, no data are available of the performance of these tanks 
in the Krishna and the Godavari basins. In·general, it may be stated that the quantity 
of water held by a tank or a reservoir, during a season; would depend on (i) ·. jts live 
capacity, (ii) distribution of rainfall in the season and (iii) magnitude and distribu~ 
tion in time of withdrawals or nleases from the tank or reservoir. In the Telangana 
area and parts of Mysore, the tanks are expected to fill at least twice in a yec,tr:, 

' . } . ~ .. ~~ 

11-20 Unless systematic data are collected, the net. effect of these tanks and 
reservoirs on river flow downstream cannot be ascertained. It would be- obvious . 
that with the large number of existing tanks and reservoirs and new storage works 
under construction, this information would be indispens.able for the design and opera~ 
tion of an integrated basin-wide plan of deve~opment. · · · · · · · · "· · .. · '\', 

'1 

Transit losses .. ' . ' • l 

11-21 Apart from the direct evaporation mentioned in paragraph 11-6 above,: 
evaporation also takes place from the waters flowing in the rivers. It' would take 
about 6 to 10 days for water from the Western Ghats to flow through any of the river 
systems to the Bay of Bengal. During all these days there will be a continuous loss 
of water from the rivers on account of evaporation, which is pretty high in the Krishna 
and the Godavari basins. Under certain conditions, in the lower valley~ where a 
river has built up its bed above the ground surface, there may also be s~me contri-. 
bution from the river to ground waters. • · · ~ 

11-22 These transit losses would be more in wider and slow-moving rivers 
than in narrow fast streams. In the entire length, the transit losses can be ·fairly 
large, up to 20 percent or more of the flow in the head reach of a river. : 

·r l , . \ ,, 

River gains 

11-23 It has been stated in paragraph 11-10 that ground waters, un]ess.with• 
drawn through wells or pumps, must seep int<? river .cha~nels. This seepage repre
sents river gains. As already indicated, these nv~r gatns, In most parts of the ~rishna 
and Godavari basins, appear soon after the ran~ ceases but, from deep: soils, th~ 
gains may appear even a few months after the ratny season. . :: 



VaJiey storage 

11-24 'As the river rises in June, a fairly large quantity of water is taken up 
in filling the river beds up. to the requisite depth to maintain flow. · As the river falls, 
these waters gradually drain away, thus presenting an alternate process of apparent 
losses and apparent gains .. In any co-ordinated regulation of withdrawals from a 
river system, this valley storage and the consequent apprent gains and apparent 
losses have to be duly accounted for each freshet and for the flow season as a whole. 

Water balance 

11-25 · From what has been stated in the precedit;1gparagraphs, it would have 
been clear that there is a water balance between the rainfall on the one hand and 

·stream flow, ground waters,.. evaporation and transpiration on the other. Again1 the 
accretions to ground water are generally balanced by withdrawals from the ground 
by wells and pumps and the seepage into the rivers. It is important to note these 
phenomena as their study helps in forecasting the consequences of a change impos
ed on the natural water balance in any sub-basin or basin. 

11-26 When water is withdrawn from a river stream and spread on the land for 
the purpose of agriculture an important new contribution to ground waters is the 
seepage from irrigation channels, most of which are unlined, and from the irrigation 
waters let into the fields over and above the quantity actually utilised for sustaining 
plant growth. The quantity of water which seeps into the ground depends on the 
nature of the irrigation channels and on the amount of water supplied to the fields 
for growing different crops. Although little statistical data are available, it can be 
stated from general consideration that this contribution to ground waters from irriga
tion channels and irrigated fields may be as large as, sometimes even much more than, 
the quantity actually uti~sed- by the· crops. 

11-27 Unless ground waters are withdrawn from the soil, these waters under 
good sub--surface drainage conditions, will seepinto the rivers ; under other conditions 
. these waters will fill pockets, form perched water tables and may cause local water 
logging. · 

· · In the Krishna and Godavari deltas, the surplus waters poured on the ground 
are disposed of by a large number of drains (see paragraph 12-29 infra) which outfall 
in to the sea. 

11-28 Ground waters can be a valuable source of water for irrigation in the 
dry. weather and can be utilised in the same manner as storage above ground, 
except where ground waters may tend to be saline. Underground storage is superior 
to surface storage in as much as there are no losses from evaporation. In the Krishna 
and Godavari basil)s, with very high evaporation rates, this is an advantage of great 
significance. · 



CHAPTER XII 

\VATER RESOURCES DEVELOPl\!ENT UP TO 1951 

\Veils 

12-1 As stated in paragraph 7-6, there are a large number of wells in the tWo' 
basins irrigating in 19 56-57* an area of about 1 ·13 million acres in the Krishna basin 
and about 0·75 million acres in the Godavari basin. These wells are ancient in con
cept and largely the result of the cultivator's own efforts. In recent years, there has 
been some assistance from Government for the resurrection of dilapidated wells and 
some encouragement towards the construction of new wells. 

Tanks 

12-2 Flying over the Krishna and the Godavari basins, one cannot help noticing · 
the large number of tanks which stud the landscape. Some of these tanks are~ pre
historic; others were built from time to time by progressive rulers or by the efforts 
of the people themselves. Each tank is the source of water supply for the ·viUage, or 
the villages in its vicinity, and provides irrigation· water to a small patch of land, 
a few acres to a few hundred acres, infrequently a few thousand acres. Most tanks, 
however, irrigate an area of less than 500 acres. 

12-3 The general pattern of these tanks is that an earthen embankment of 
varying height has been put across a valley, a natural nullah or a small stream and 
the valley immediately below the embankment bears a paddy crop, mainly in kharif. 
The tanks are practically dry just before the monsoon; the first good shower fills 
them up, in part, and withdrawals for sowing paddy follow immediately thereafter. 
The next shower again fills the storage in part and the process continues throughout 
the rainy season. It is only when the tank is full that there is any escapage into the 
nul/ah or stream. On the conclusion of the south-west monsoon, the tank would, 
generally be full and the waters available are utilised for maturing the paddy crop and 
for domestic use until the next monsoon. 

In some tanks, under influence of the retreating monsoon, there is sufficient 
storage left at the end of the kharifseason for growing a second crop of paddy in part 
of the area dependent on it. 

It should be noted that irrigation from these tanks is largely in the beds of 
nullahs and streams or other low lying areas and in isolated small patches. 

12-4 On some streams, tanks have been built one below the other in a sort of 
chain and each tank receives the escapage of the tantc immediately upstream as well 
as the in-flow from the intermediate catchment. · 

-·-------------------------------------------------------------*Figures for 1951 are not available. 

I 59 
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Diversions 

12-5 On some streams, where topographical conditions are favourable, weirs 
have been built across them and small canals are taken a short distance from the 
stream to irrigate areas of paddy, in some cases, of sugarcane or gardens. These 
diversions, also generally irrigate areas less than 500 acres each. 

Minor schemes 

12-6 For convenience in prese.ntation, tanks and diversion described above 
have been divided, as stated in paragraph 1-9, into two groups as follows : 

. . 

(a) minor schemes, each having C. C. A. or Ayacut of less than 5,000 acres 
but not less than · 500 acres ·· ; and · 

(b) small tanks and diversions, each having C. C. A. or Ayacut of less than 
500 acres. -

The only difference between the two is that of size of the area irrigated from an 
. individual scheme. . · · · · · 

'. 

Operational statistics of small tanks and diversions and minor schemes 

12-7 There are about 27,000 small tanks and diversions on the Krishna 
river system, mostly in Andhra Pradesh and Mysore. Similarly, there are about 
32,000 small tanks and diversions on the Godavari river system. There are 211 minor 
schemes in the Krishna basin and 186 in the Godavari basin. ""Most of these works are 
under the control of civil authorities and the Public Works Department only carry 
·out some repair works when called upon to do so. 
. ~· . . ; 

' No observations have ever been made and no records are maintained of the 
quantity of water diverted by these works. Some information is available with regard 
to the areas irrigated but the practice in this respect has been different in different 
political units and, because or the political changes d~scribed in paragraphs 2-6 to 
2-10, some of the records cannot now be traced. 

12-8 The Commission tried to obtain all such information as was available 
for individual minor schemes and district-wise statistics for the small tanks and 
diversions. This information for the Krishna river system is furnished in Tables 
II to VI ·of-Annexure VIII and that the Godavari river system in Tables II to VI 
of Annexure XII. 

The Commission have tried to fill in the gaps in the available data on the basis 
· of all the relevant information available to it. The figures, so assumed, have been 
shown in brackets in the Tables mentioned above and full particulars of the methods 
adopted are given in the form of notes. 
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12-9 on· the basis of rough duties in ·acres per m. eft, as furnished. by the 
State for the minor works, small tanks and diversions in each district (see Table, VI 
of Annexures VIII and XII), the Coriunission have made a rough estimate of the 
quantity of water diverted for irrigation from these works. In doing so, the Commis
sion do not express any view on the correctness of these duties -little -information 
is available to do so. It would, however, like to emphasise-that the figures of area 
irrigated and water diverted by these works, as given in the Annexures .and in Tables. 
XXVI and XXVII below, are very rough. · . . - · · 

12-10 It is difficult'to show these minor schemes~ small .tanks anddiversions 
on any convenient map of the two basins bu.t the total area irrigated by 'these works, 
annually, in each district, is shown diagrammatically on Map VI. It will be seen that, 
by and large, these minor schemes, small tanks and: diversions are concentrated in 
Telangana, Balaghat district of Madhya Pradesh, Bhandara district of Maharashtra 
and Dharwar, Shimoga, Chitradurga and· Chikmagalui districts of Mysore. · 

• t . -.. . 
( 

Delta Canals ~ ·. ' 1 ' ; "' ~~ . ,.,. ,< .l 

... ,· . ; 

12-11 The most prominent feature of irrigation in the two basins are the 
Krishna Delta Canals and the Godavari Delta Canals~.: I ,._ ·~ , f • r ~ ~. -~: . 

' . . . i t ~ i ; ' ·' . : ~ . < • ' • ~ ; \ } : • .... • ~ • 

~ The Krishna Delta ~nals were '_ccn1stiucted iri 185S and during the 10. ye·ar~ 
endtng March 1951, they Withdrew, on an average, ~~7 rr.M.C. of water, annually; 
for paddy cultivation over an area of 1 ·12·million acres*, m~nly (lbi.. .'. ·: ... ,. r 

The Godavari Delta Canals were constructed in 1852 and during the 10 years 
ending March 1951, withdrew 253 T.M.C. of water, annually, for paddy cultivat.ion 
over an area of 1 · 22 million acres, mainly abi, but since some perennial supply is avail
able in the Godavari river, tabi paddy is grown over part of the area. ·_ · · · - · · : ; ~ 

.. i • . . : • • . 

Between them, the two Delta Canal systems catered, in 1951, for about 40 per 
cent of the total irrigated area from the two rivers. . . . · ·· ' . · . :. -·,: 

Other irrigation works . : 
. j 

12-12 Apart from the Kr!shna De!ta' Canal~, t~e other major irrigation ~o_rk~ 
on the Krishna river system, which were In operation In 1951, are : - .· · .':: ·, ; 

(a) Nira Canals in Maharashtra,construciedin 18~5,irrigatingabout 150,QOO 
- · acres. , : · , l · · · · · · · ·, 

(b) Kurnool-Cuddapah Canal in Andhra Pradesh, built in 1886, which, until . 
1951 was largely a failure. It irrigated only about 100,000 acres. 

In addition, there were 17 medium schemes irrigating, annually; about 150,000 
acres. 

*The figures of area irrigated ar.d of river supplies diverted, as given in this chapter, are averages 
for the ten years period ending May 1951. The yearly figures vary above and below the averafe ; these 
can be referred to in the relevant Annexures, 

23 I. & P. 
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· . · :· . '12-13. Apart from the'Godavari Delta Canals, the otlier major irrigation works 
~~n.~he Godavari riversyste?D,-Which wer~ in operation in 1951, are:. . 

(a) Godavari Cap.als 'in ~aharashtra, constructed in 1915, irrigating about 
50 000 acres · " · - , · · · · , ' .. 

: ·' 
J r l , ...,# ( ~ ~ , .. . ~ ... 

(b) Wainganga: Canal: in· Madhya Pradesh, constructed in 1923, irrigating 
about 50,000 acres ; · · · · · · 

(c)' Pravara Canals i~ · Mahara.shira, constructed in 1926, irrigating about 
60,000 acres ; and, . : . · . 

t , ' •,. ( , " 'T J - , , • , • 

. i l · · I . .J •• • • 

(d) Nizamsagar ·canal in Andhra Pradesh, constructed in 1941, irrigating an 
· · area of about ·130,000 acres. · 

.; ~ :j ,., ' " ; ' ...._ ' : 

, " ; •' I_ • 

In addition, there were 20 medium schemes, irrigating annually ab<?ut 140,000 
acres. 

. . 

12-14 Brief particulars of all major and niedium schemes are given in Table I 
· of Annexure VIII for .the Krishna basin and Table I of Annexure XII for the Godavari 
na~in.· ' Fuller particulars,·. separately, for each major and medium scheme, are given 
in Section '3 ofAnnexures:VIII and XII. Also see Map VI. Statements of 10-daily 
mean withdrawals by all canals are given in ~Annexures IV and VII. 

: . 
. ·, · 12-15 The overall State~w~se' picture of irrigation developments from the 

Krishna and Godavari river systems, as of 1951, is given in Tables XXVI and XXVII. 
It will be seen that 411·4 T.M.C.-ofwater was beingdiverted from the Krishna river 
system, annually, for the irrigation of 2,302,377 acres. From the Godavari river 
system, 470 · 6 T.:~·LC. of water was being: diverted, annually, for the irrigation of 
2, 734,864 acres. · 

12-16 It has been stated earlier that the benefits from the waters of the Krishna 
and the Godavari .extend outside. the, drainage basins of the two rivers. Ninty 
five per cent of the area'in:igated by the Krishna Delta Canals and about 90 per cent 
of the area irrigated by the Kumool-Cuddapah Canal or a total irrigated area of 
about 1 ·11 million acres lies outside the drainage basin of the Krishna. Similarly, 
65 per-cent of the irrigated area from the Godavari Delta Canals, about 0·79 million 
a.~res? li~s outsid~ tq~ drainage basin Qf th~ Qod~vari. · 
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ilTABLE;XXVI 
t ' • " • .. ,., -. .) - ~ -t .. ; . r " -. ~ • ··, • . r 

Inig~tica development froni the Krishita liver system as; of 1951 

Name or particulars of schemes 

Krishna Delta system 

Kumool Cuddapah Canal 

S medium schemes 

106 minor schemes 

.. . . . . 
ANDHRA PRADESH 

• • • • • 

... • 

• • • • • • 
• 

• 

12,617 small tanks and diversions • . . 
Total .. .. 

MAHARASHl"ltk 

Nira Canals • • • • • 

7 medium schemes • :• ~ r ; •. -~ • • _..• ~ r ~- t ~ 
" • '!; " ~ • ' • ~ J ,l ~ 

19 minor schemes . . • • • • ,• 

16 small tanks and diverSions . . .. . 
• • • • 

Total • • • • 

• MY SORE 
• • • 

s c:<llum schemes • • . ~. ·:' J . ~·; /_ • 
,, ' . 

&S ~cr ~hemes • • . ' ; , , } 

14,019 c::-'1 tanks and diversions • • • • • 

• • • • • Teal· 
• • • 

• • •jf • 

• • 
.... Gr=i Total 

.. . 

I 
5 

• 

• 

. ' . . - ; . ' ~,, . 
Average annual 
irrigation 

{acres) 
. . 

Average 
annual 
diversion 

{T.M.C.) 
{. ~ ~' . ~- .. ) 

1,119,900 186·8 

::l L·r '',··45,300' >. ':'~:.~t 11·3 

' I :.1 • ~ .L 

1 347,345 59·0 
J ! . , 'J ; . ·. -~ 

• 1,610,345 · ;:_,. r _:_290·1 
.. 

-' 
• 

., ·. ' . ' :-

155,100 
. f; 

'32·0 
• i 

• 

•. ~J 

' 
'•' I l ', . 

• 

• 

• 
• 

,.. 
.. ~ 

• ,;.,_, 

48,200 9·9 

14,9611' 
1 . ) 

, ·~ 1·1 
3,895J . .. 

222,156 43·0 
t l' .... 

-. 

. i- \7' . .1.. . .-... 

56,300 

. 70,000 .1 
~ 

343,57~ J ... 
. . , l 

. . , 
4()9,876 

2,302,377 

11·3 
~,.. 

67·0. 
•. r 

l 

:.:.r 78·3 

411·4 
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,, irrigation development from the Godavari river system as of i95i 
.· ·" ,.. •• ,,_.,'i,l_ : •. .. ; .~ ... ~. 'll ,,, '"·~ ,: ' ~ ~ 

Name or Darticulars of schemes Average annual 

ANDHRA PRADESH 
Godavari Delta System · 

Nizamsa~ Project 

• • • • 
j,1

," ~"ll :,.,, 1 ;_: 

• • • 
' ' .. ,' !r':. 
6 medium schemes • • • • 

" . . 
116 minot sthemes • • , 

15,547 small· tanks and diversions 

Total • 

•' • 
• 

• 

, 

• 

• 

• 
/. 

• 

• 

• 

• 

• 

(t ~ ~ 7 ~ .~· J MADHYA PRADESH 
• r • • \ '!', .. .C) 

' Wainganga Canal · t •• . • • 

. () medium~ schenies .. ... .. .. . . 
11 minor schemes ... _~lr:'J·''".'if •.. 

.. 9,080 small tanks and diversions 

. " ! ·' ' .. • f 

• 

Total • • • 

MAHARASHTRA 

. J 

Godavari Canals 
l . . • 

Pravara · Canals • 

8 medium schemes • 

44 minor schemes • 

7,561 small tanks and diversions 

Total 

22 small tanks. and diversions 

15 mi.tlor s~hemes • • 
· 128 small tanks and diversions 

Total 

~rand Total 

• 

• 

• 

• 
• 

• 

• . 
• 

• 

• 

• 

• 

. . 

• 
MYSORE 

• • 

ORISSA 

• 

• • 

• • 

• • 

• 

• 

• 

• 
• 

• 

• 
• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
• 

• 

irrigation 
(acres) 

1,220,500 

128,000 

'40,700 

62,866 1 
l 
r 

455,_675 J 
1,908,741 

52,100 

27,200 

8,800 1 
114,360 J 
202,460 

46,600 

58,000 

84,600 

31,1441 

385,250 J 
605,594 

1,069 

6,000 1 
)-

11,000 J 
17,(}00 

2,734,&54 

Average 
annual 

diversion 
(T.M.C.) 

253·0 

40·0 

13.3 

86·5 

392·8 

5·9 

2·0 

12·3 

20·2 

10·3 

15·3 

7·1 

23·3 

56·0 

0·2 

1·4 

1.4 

470•6 



Power deveiopment 

12-17 Up. t<? 1951, no hydro-electric power had been developed 'anywher~ 
on the Godavan nver system. ·. 

On the Krishna river system, three hydro-electric projects had been developed by: 
the Tatas between 1918 and 1929 with a total generating . capacity of 274,000 kW. jn' 
Maharashtra. The power .generated was being used mostly for railway traction on 
the Central and Western Ratlways, for local industries and for domestic use. in Bom
bay-Poona area.. There w~s, in ad4ition, a small pri~ate hydro-electric plant at the 
Gokak falls, now In Mysore; Its capactty and other particulars are not available. 

12-18 The three hydro-electric schemes in Maharashtra, in 1951; used 38·0 
T.M.C. of water, which was diverted, outside the basin, into the Arabian sea. . . 

Navigation 

12-19 Navigation has been an important aspect of ~iver developme~t in the 
Krishna and the Godavari basins. · · 

The Krishna river is navigable from sea to 22 miles upstream of Vijayawada 
anicut, throughout the year and up to about 60 miles upstream of the anicut during 
the monsoon months. .. -. ·. 

The Godavari river is navigable for about 116 miles up to Dummagudem by craft 
drawing 3 to 4 feet of water and for another 72 miles upstream to Chandrupatla 
by lighter crafts from July to February. In the dry season, between March and June1 

the river is navigable only upto Kannavaram, 90 miles upstream of Dowlaishwaram 
anicut. ' · 

12-20 The net-work of canal systems taking off the Krishna :and the Godavari 
anicuts connect these two rivers to the sea-ports of Kakinada and Masulipatnam~ 
These canals are open to navigation for about nine months in the year. The traffic 
is confined to slow-moving country boats. No waters are released specifically for 
navigation in the Godavari Delta Canals. For the Krishna Delta Canals, information 
in this respect is not available. 

12-21 The Kommamur Canal, taking off the Vijayawada anicut on the KrisbJ?.a~ 
joins the Buckingham canal and connects the two rivers with Madras. The Buckin· 
gham canal has a total length of 262 miles with an inter-connected system of water
ways providing a valuable navigation route for over 400 miles between the port of 
Kakinada and the southern limit of the canal up to Markanam, 66 miles south ~f 
Madras. 

12-22 Of the other canals in the Krishna and Godavari basins, only the 
Kurnool-Cuddapah canal is navigable. 
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12-23 In spite of the important role, which these navigation canals should-pia:Yl 
it is seen from the Administration Repor_ts of the Public Works Department of the· 
former Madras Presidency* that during the five years ending 1952-53, the maintenance 
charges on accbunt of navigation were far in excess of the navigation receipts, both on. 
the Krishna Delta Canals a~d the God~vari Delta Canals. In the former, the annual 
loss during these five years ·varied from Rs. 408,000 to Rs. 92,000 and on the latter the 
annual loss vari~d from Rs. 325,000 to .Rs. 29,000. ' 

• r ~ ~ 

~Reservoir losses· 
~ I -' j _...· ' i ! : ~ ) 

12-24 It has been stated in paragraph 12-15 that, in 1951, 411·4 T.M.C.· ·or 
water was being diverted for irrigation from the Krishna river system and 470· 6 
T~M.C. from the·Godavari river· system. In this co.nnection it is important to 
take note also of the evaporatiotf and. ·other losses from reservoirs and tanks. . · 

. In the irrigation developments as up to 1951, the Krishna Delta Canals and 
the Kumool Cuddapah Canal from the Krishna and the Godavari Delta Canal 
~nd the Wainga!lga Cana~ fr~m the Godavatj. were I""Qn-of-river _projec_t~; so there 
were no reservoir losses on• account of these canals. · . . 

' ' 

. As regards other major and medium schemes, a reference to their particulars 
as given in.Annexures .VIII and XII, would show that, on the Krishna, ,the total live 
storage capacity· were 112.3 T:.M~C.· and the total estimated (see paragraphs 5-34 and 
5-35) reservoir losses were 13 · 3 T.M.C. On the Godavari the corresponding figurese 
were 64 ·9 T.M.C. and 12 ·8 T.M.C. · 

' ., , ~ 't • "' ' ' , : I I t ' , • • ~ " • 

; . .12-25 For minor schemes·. and sinall tanks as already stated, :no operational 
statistics _are available. It is, .therefore difficult to estimate the· losses· from the larg 
number of tanks in ~he t_wo basins and to get sonie idea of these losses, some rough 
and. ready method must be found. .·. : 

From a study** of4,185 tanks in Andhra Pradesh,it was found that these tanks 
had a water-spread of 306,000 acres against a registered Aya cut of 394,000 acres. This 
gives a ratio of 1 · 0 to 1 · 3 as between the water-spread and the registered Ayacut. 
In other words, the water-sprea4 was~· on an average, equal to 77 per cent of the re-
gistered Ayacut. . . · . ·· ~ . . ·. . . . · · . . · 

It was also foundt that the area irrigated from tariks was, on an average, about 
88 per cent of the registered Ayacut.. ·On this basis, the water-spread of tanks would 
be .87 · 5 per qent of the irriga~~d :area~ , · 

· *No administration reports financial or· waier ·supply' statistics have been published· ~y Andhra 
Pradesh since its formation. ·· · : · f.· r. ; · · . ' · . · · 

**Report on Minor Irrigation Works (Andhra Pradesh).· Committee on Plan Projects (Irrigation 
and Power Team).· May 1960 ,: frJge ,8, paragraph 14. , . . , . . .. . 

tReport on Minor Irrigation Works (Andhra Pr,,dash); Committee on Plan Projects (Irrigation and 
Power Team); May 1960, page 35, Appendix IIIB • .. 
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· Assuming a total loss of, say, 3· 5 feet over the surface area for the period the 
tanks ~re full (f~om June to December, approximately), .the total losses from the 
tanks In the Knshna and Godavari basins would be: ·· 

Krishna basin: · · 
0· 875 X 780,000 X 3· 5 X 43,560=104·7 T.M.C. say 105.·0 T.M.C.· 

Godavari basin: . · · 

0·875 X 1,070,000 X 3·5 X 43,560=144·7 T.M.C~ say l45.0T.M.C. 
. 12-~6 The average annual diversion by minor schemes and smalftanks on the 

Knshna IS about 127 T.M.C. Against this, the annual evaporation loss is 105 
T.M.C. On the Godavari, against an annual· diversion of about ·124 T.M.C. 
the losses are 145 T.M.C. · · · · · · · · · · · ' 

' '~ . 

The losses by evaporation from minor schemes, small tanks and diversions 
are thus, a~ large as the supplies .diverted for irrigiltion.frpm t);lese w~rk~-. ·· 
Drainage · · 1 

• • l_.·j · • 

· 12-27 Drainage is an essential supplement to irrigation and no survey of 
irrigation developments would be complete without a study of the drainage problems 
that have arisen in the past and a description of the measures taken to deal with 
them. · · · · · ·. ·. · · 

' . 

12-28 The main drainage problem in Atidhra Pradesh ·"is the disposal of 
surface water from flat deltaic tracts where ric~. is_ the staple crop----..,;.__ __ 

"The Kistna and the Godavari system· are comparatively 
modern systems .. The canals take off at anicuts on the river, and.river floods are 
kept out of the canals at the head. The high flood levels in the rivers are above the 
general ground level of the delta, and the rivers are banked right up to the sea to 
prevent spill of river floods. 

~ f ' 

"The canals (which are also used (or navigation), are suitably aligned on ridg·es, 
and natural dr~ins running in valleys between the_cana~s have been i~proved to fort;n 
a system of drains leading the surface and storm water to the sea, or Into the Collair 
Lake, which is a natural depression draining into the sea. 

''The problem in these two deltas is to provide adequate drain capacity to meet 
the varying flow which the drains have to ·carry, and to provide suitable outfalls into 
the sea. Some portions of the. deltas are traversed by 'upland drains~ and large 
quantities of storm water from these areas enter into and ·aggravatethe drainage 
problem of low lying parts of the delta. Th~ 'ppland dr~i!ls' _hay'?· to ·be. carried 
through the deltaic tracts, and have to be often banked', suitable Infalls being pro
vided for the drains of the area traversed. The feasibility of. mitigating these upland 
floods by 'storage works' in the uplands has b~en exa~in~d in many cases but such 
schemes have not materialised so far as it is financially impracticable to design sche111es 
to prevent occasional submersion in years ofheavy rainfall."* 

·_ *Central Board of Irrigation & Power ; Questionnaire on Drainage Systems in Irrigated Areps, ·t940, 
pages 4-5, 
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· Apart from the two deltas, it is stated that the country is generally undulating 
and easily drained; no drainage problems have so far arisen. 

12-29 In the Krishna and Godavari d~ltas, the drains are. divided into three 
classes as follows: 

' ' . . , ) : ' 

(a) Major drains, with catchment area of each drain exceeding 20 
miles; · · · 

square 
~ :· . 1 . . - .. ~ ... .. .• -~ ~ • .. . 

. (b) ~~diu~ drains, with. ~atchment area· of ~ach drain from· 5 to 20 
,' . \ l • • ! ! r miles. and .... ; . :, . . • . 

, • -~ ' t ~ ~,. . 
.... ' . 1 : ,. 

square 

. . ) . ! , ; (c) 'minor drains,: with catchment area of each drain less than 5 square 
miles. · 

'I ~ ; j' ~ ' :, : ' ' : t < ~ ' ' f • ~ 

In all, there are 966 miles of d~ains in the Krishna Delta area.and 1,296 miles 
of drains in the Godavari Delta area. Their classification is as follows: . 

.. ' . 
· . • · 

1 ~-:. ·: r-_ · :; ; ·. : , Major drains . ~ . Medi,;., drains 
..•. j ' • ' ..... : ! ' . . 

. . 
Minor drains Total 

r';; 

. '·· . 
' ·.; • • ••• < 'l 

I .l 
. ~ : 

, .. i } ,. . ~ ~ . 

Number Length Number. Length Number Length Number Length 
(m~/es) (miles) (miles) (miles) 

Krishna delta system 

Eastern Section'· 1.: . '12 288 8 43 20 331 .. • • • • • 
- ' ' 

Central Section' . r . 3' . 43 14 65 58 97 15 205 ' ~- ·_ .. • 

Western Section .. ,. .. .0 20 139 11 46 62 245 93 430 . .. . . 
. . I 

.1 Total ~·- . . 3S 470 33 154 120 342 188 966 

Godavari delta system 

Eastern Section 0 ,. 6 97 33 152 43 75 82 324 

Central Section: , 
• 9 94 21 123 90 2051 . . 

160 464 
Polavaram Island Project • . . • • • • .. 40 37 J 

5 .63 1 1 
Western Section • f 67 68 88 251 ~ 106 SC3 

6 126 J J 

-Total ' ' ~6 380 61 . ·343 ~()1 ~8 343 1~96 
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· · 12-30 ~he. dra_ins in· the Godavari .delta are designed for a run'..off equivalent 
to a depth of2 Inches In 24 hours. For 'upland drains' the discharge Q is determined 
by the formula · · 

in which M is the c~tchment area in square miles and C is co-efficient varying from 
400 to 600, d.ependtng on the nature of the catchment and the intensity of rai~all. . . . .. .. ' . 

Tpe same formula is adopted for the upland drains in the Krishna delta but the 
co-efficient C varies from 450 to 550. For the delta drains the discharge is worked 
out as follows: 

for minor drains: Q=44M 

for medium drains: Q=27M 

The drains are designed so as to keep the ordinary flood level generally one foot 
lower than the lowest adjoining field. For maximum flood levels, the lowest adjoining 
fields are allowed to be submerged by one foot. · · 

12-31 No data are available of discharges in the drains. 

12-32 There have been no drainage problems so far in ·Madhya Pradesh, 
Mysore and Orissa; no drains have been constructed. 

12-33 As regards Maharashtra, "when a large canal is opened, wide-spread 
waterlogging is likely to ensue. Some of this water-logging dries out later, but the 
damage often extends rapidly into the valleys, and unless steps are taken to set matters 
right, the damage consisting mainly of salt-efflorescence, becomes permanent. The 
seriousness of the menace was realised as early as 1888 and the controversy regarding 
the relative effect of losses and wasteful irrigation, and the best methods to adopt 
to safeguard the land, became yearly more acute. Various experiments were carried 
out at the instance of the Agricultural Department, but by 1913 it was clear that all 
the methods tried so far had failed. It was eventually decided to open a Special 
Irrigation Division"* to undertake investigations with regard to safeguarding the 
soil~ · 

Nearly 230 miles of drains have since been constructed in Maharashtra at a 
cost of nearly Rs. 40,00,000 in the areas irrigated by Nira canals, Mutha canals, 
Pravara canals and the Godavari canals. More drains at an approximate cost of 
Rs. 27,00,000 are under construction. In factory areas drainage channels are pro
vided by the factory owners at their own cost. 

•Central Board of Irrigation; Questionnaire on Drainage SystBm in Irrigated Areas, 1940 ; 
Jllft 1. 

08 I. II P. 
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. -. ·12 ... 34 ·The drains in~ Mahar~shtra. are mainly seepage drains and. the designed 
discharge- is, calculated as a fra~tion or the water 'requi~ed for tli.e irrigation or crops ·. 
in that area ~n ·the- following basis:. ~ ·· · • · · · · · · · . ___ · · .· · · · _-

(a) for drainage of areas allowed to sugarcane factories-! cusec for every 
133 acres of sugarcane; :~. : · · · .. :-:: 

(b) for oth.er areas in which perennial irrigation is allowed-I cusec for every 
·· · 250 actes.. . .: . ~- ··: :- · · · · . . · .. ~ ... · 

~ ' • • t ' 

· ·12:.35- No· data: are·avail~bte··of the discharges·· from these drains. -



CHAPTER Xllt , 

DEVELOPMENTS·SINCE t9si: · 
General 

· 13.-1 As in otherpar(s of the country, considerable development works have 
been undertaken since Independence in the field of irrigation in the Krishna alia 
Godavari basins. · 

• • • .I 

A number of schemes, l~rge and small, had been under consideration as part 
of the Post-War Reconstruction Programme when the acute food shortage· m the 
country, soon after Independence, added urgency to their early execution. Some 
projects had been sanctioned ·prior to 1951. On others, work was taken in hand 
as soon as the investigations considered necessary had been carried out and the schemes 
had found their place in the First, Second or Third Five Year Plan. . . 

· 13-2 There have been some developments, since 1951, also in ·hydro-electric 
power generation ; these are also described in this chapter. . · · . 

· 13-3 For the purpose of this Report, all the schemes mentioned above have 
been divided into two categories : · . ; 

,· 

. . 

(a) those which had come into operation, even. partially, prior to March 
1961 (designated as category B in paragraph 1-8) ; and 

· (b) others which had not come into operation until March 1961 and are 
· · still under construction (designated as category C. '1 in paragraph t---8) . 

. . 

It may be stated here that works of category B have not, in most cases, reached 
anywhere near full development; on some of these considerable work has still to be 
done. Many of the works in category C. 1 have not yet made much progress in 
construction and are only in a preliminary stage of execution. · ~ ... 

· 13-4 Apart from the new works mentioned above, it was but natural that there 
should have been some further developments on the works which were already in 
operation in 1951 and which have been described in the previous chapter. Some of 
these works were relatively new and had not reached full development by 195L 
In any case, there is always some continuing improvement on most old irrigation pro .. 
jects. 

Works in operation. in 1951. . 
,. ,... • ~ • • • ' > • • l - . ~ 

· · 13-5 The average annual irrigation during the_ten years ending ¥arch 1961 
and the average annual diversion by works of category A; are shown m Table ~ 
of Annexure VIII and Table I of Annexure XII for the Knshna and the 'Godavan 
river systems respectively .. Th~se !abies als~ show the average annual irrigation 
and· the average annual dtver~ton 1~ .the earher decade. . · · ·- · 
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· 13-6 It will be seen from the Tables referred to above, that the withdrawals 
by the Krishna Delta Canals and the Kurnool Cuddapah Canal were substantially 
more during the ten years after 1951 than in the ten years preceding 1951*. 
Similarly, the Tata hydel schemes divertedjnto the Arabian Sea 42·60 T.M.C. 
instead of 38 ·O T.M.C. in the earlier decade. Some medium schemes in Andhra 
Pradesh also show an improvement, both in the average annual irrigation and aver-
age annual diversion. On other canals, there is no significant change. . . 

13-7 Taken as a whole, the average annual irrigation in the Krishna basin from 
these work~ during the ten years ending 1960-61. was 1··66 million acres as against 
1 ·52 million acres in the earlier decade, or an increase in the area irrigated of 140,000 
acres. The average annual diversion increased by 34·2 T.M.C. · ·· · · 

. , .. 13-8 On .the Godavari river system, the Godavari Delta Canals show an in
crease in the average annual irrigation of about 50,000 acres with a reduction in the 
average annual diversion of 21·4 T.M.C ... This may be due to an improvement in 
irrigation delta or _to more _favourable rainfall conditions. . · : · 

The Nizamasagar Project, in Andhra Pradesh, shows a substantial increase 
in the area irrigated and. in the average annual diversion; so does the .Maner 
Project. Out of the storage provided by the Gangapur Project (see paragraph 
13-15 infra), 1·2 T.M.C. is for expansion of irrigation under Godavari Canals. It 
is anticipated that this supply would result in an additional irrigation of 20,000 
acres. 

.. ~ There is no significant improvement on any other canal. 

13-9 For the Godavari basin a~ a whoie, there was an increase in the average 
aiJ.D.ual irrigation from these works of about 140,000 acres, with a·reduction in the 
average annual diversion of 14·9 T.M.C. 

Works which _have come into opeiation ·since 1951 

13-10 Particulars of all works which have come into operation after March 
·1951 are given in·Annexure IX for the Krishna river system and in Annexure XIII 
for the Godavari river system. As before, each of the major and medium schemes 
has been described in detail, individual minor schemes are listed in Table II of the 
Atinexures and district-wise statistics of small tanks and diversions are given 
in Table III. Tables IV, V and VI give other particulars about minor schemes, small 
tanks and diversions .. Also see Map VI. .. : 

Krishna rive:.; system 

13-11 It will be seen from a study of Annexure IX that the (allowing new major 
projects came into operation· on the -Krishna river system : · 

(a) Turigabhadra Project was taken in hand, in 1945 jointly by the erstwhile 
~yderabad State and Madras at a cost of Rs. 68 · 7 crores .. After the 

*On the Krishna Delta Canals, partly as a result of the re~ulated flow provided by the Tunza
b hadra Dam durin: the post-monsoon season. 
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reorganisation of States, this scheme is '~ow a ":Joint:~dhemJ betwe~ti 
Mysore and Andhra Pradesh and. is intended to provide :irrigation, 
annually to an area of 0 · 67 million acres in Mysore and 0 ·16 million 
acr.es in Andhra Pradesh. The schem~ also has :an, in~talleo capacity 

· of 63,000 kV.'. :~, : : , ; - : ~ .·; · I ' ·!- \ 1 
- - · i ·. · i . I 

The irrigation part of the scheme came into partial! :opetaiion in 1953; 
only 34 per cent of the anticipated annual irrigation had been'' developed 
up to .1961. So1n:e irrigation channels are still under do·nstructioh on 

. the Left Bank C~nal. _·, , · .~ <· ; I ~:. ~·:·l :~ I ~ 
On t~e power side, out c:>f a total of seven units, two came ~nto ! oper;t.~ion 

. . . In 1957, and two In 1958. l · · i i ..:: 
(b) Rajolibanda Diversion Scheme-This is also a joint scheme pf Mysore 

and Andhra Pradesh.· It was taken in hand in 1944 at1 an !estimated 
cost of Rs. 1 · 63 crores. .The revised estimated dosr is! about Rs; 4 · 5 
~rores. The .sc~eme came into operat~on in ;1~5~ ~a.nd, 1. ~lthqugh 
Intended to Irrigate 93,000 acres, annually,. the maxtmum: annual 

. irrig
1

ation so far :~as. been ~~,000 acres. . f . i. I :- i ~ S 
(c)· ,Musi f'roject ~as take~ up in 19.53 ~y the erstwh!le. Hyd~rab'CJd. ~t3:t~ 

and tt came Into·p~rttal operation 1n 195.7 .. I! ~s--~st!mated.:.to:cost 
Rs. 2 · 5 crores (revtsed estimate) and wtll Irrigate annually 52;600 
acres. Until 1961 the area irrigated was only 6~000 acres.: ~ '::. .-

. .,.. ' . -· ; -- -
(d) Radhanagarl Project was takien up in 1940 by the: e~t~hile ~K'olliaptit 

State, which merged in Bombay, now"Maharashtra. _.. Esthiiated to 
cost Rs. 1·7 crores, irrigation benefits started ac'cniing froin: 195l-52 
and the power, 4 units of 1,200 kW. each were commissioned inJ953:-54. 

· ·The maximum irrigation so· far de~eldped_is 1~,700. ~ere~. E 
(e) Ghod Dam Project was· taken up~ 1954 by t~~ fon¥er ~omb~y Stat~ at 

acostofRs. 5 ·O crores. Itcametntoparttaloperatlonin 1958J Agatnst 
an anticipated annual irrigation of 62,000 .acres,l the J;Ilaxi~um:area 
so far irrigat~d is 15,000 acre~. .. :· : ~ · ~ ! -~ 

(/) Ghataprabha Project (Stages I and 11), now hi Mysore, was taken up in 
· . 1949 and came into partial operation in 1951. \Intended to extend 

· irrigation t~ an area of 298,000. acr~s,_ the m,aximt).m ir.rigat!on s~·· far 
devyloped 1s only 56,400 acr~s I~cluqlng.14,4p0 by the form~r Gok~k 

· Canals. The cost of. the proJect, accor4mg to. 1960 es~t~ate~, 1s 
Rs. 18 · 6 crores. Considerable work on, thts proJect has ;stJll to be 
carried out. · · · ~ i I 

J l " . 

(g) Constru~tion work .on the J?hadi:a P_rojett, in. M~~ore~ was tak~n in 
hand in· 1947 and 1t came Into partial operation! ~n _1957. j Designed 
to irrigate annually 242,000 acres; the· area actually trnga~ed In 1960-61 
was 18,000 acres. Bhadra Project: will have An installed power 
capacity of 33,200 kW. Work on th~ po'Yer aspects was started only 
in 1959. The total cost of the proJect IS Rs. 35 ·7 crores. 



TABLE XXVlll 

. ~ARTICtiLARS OP PROJECTS WHICH HAVE COME INTO OPERATION SINCE .19-'1 

KRiSHNA RIVER SYSTEM .. 

· Annual ittigi:ztion 
.. 

Annual divirsion 
liulex number Nfime· tJr particukirs of Installed ·-·JO- ....... -· . 

·schemes power .MaiTmum Ultiiiilltt .. \la:ximum .. Ultimate 
to-date proposed to~date proposed 

~ '·. - ..... ~ ~--- ~ 

-

ANDHRA PRIDESH 
kW. ,. ... Acres • •.• •.. ·. T.M.c~ .... 

2B-K.8-A.2/My,J .TUngabhacira Prcjeet • 63;000 ios,4ro 156,900 82.6 135.2 

JB-K.S-A.3/My;4 . Rajolibanda Diversion Scheme· 16,400 87,000 10·4 17·1 

5B-K.tO..A.S Musi :Project· • 6,<XXJ 52,600 2·3 8·4 
2 medium schemes 18,500 _31,500 7·0 7·5 

2i mintlt schemes • Il,62S io,ooo .. 1· 

so,ooo J 1·1 11·7 
·Small tanks atld diversions .. 34,219 

Total 63,0oo 192,144 398,600 110·0' 179·9 

MAHARASJiTRA 

6B-K.J-M.l Radhanagari Project • ;; 4,'800 19,700 20,000 6•5 6•$ 

7B-K.S-M.2 . Ohod Dam Project 15,100 62,400 0·7 8·4' 

3 medium schemes 18,300 30,600 1·8 2•1 

30 minor schemes· • • 22,031 45,00> 1 
1·8 3·S 

small tanks. and diversions . ·7.241 12,<XX> J 

Total ~808 82,372 170,000 10·8 21·1 

174 
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i;stimated" 
cost 

(rupees 
- crores) · 

68.7 

4.5· 

2•5 . 

2;3 ... 

: 1·1" 

S·o--
1·7 



Ml'SORE 

llB·K.J..My. i Ghataprabha Project . . . 56,400 Zt8&000 10·0 34·8 · ts.,: 
2a-K.8-A.2[My.3 Tunpbha4r" fr9ject . • See under 117,200 672,300 See l B-I:.S.A.2/My.3 

Andhra 
Ptadesb. 

3B-K.8-A.3jMy. 4 1\tjolibanda Diversion Sf:heme 3,700 [5,900 S.,e 3B-~•.&,.3jMy. 4 

138-K..S-My.S Bh~ Jlw;ervo~r Project • 33200 
• ,u 

17,900 241,600 6•7 56•8 JS.7 

l g:tpqm. tche• • • 17,0:0 47,200 5·8 8•8 2•). 

3lnAalOJ~G .. lS.~t ~.oro} 
4•3 9·3 

S:@Jall tan~• •d diversio.._s 2,651 4,00> J 

Totfl • 33-J" . . JOO,G6 l.2W,008 26'.1 •. ., 
(iraiMt Tota• • 101,CIJ8 J74,9G ·~,- tf1·~ 3»•1 

" ' 
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13-12 In addition to the major projects described above, there are a number 
of medium schemes which have been listed in Table I of Annexure IX. These sche
mes were u~dertaken between 1947 and 1955 at a total estimated cost of Rs. 6 · 36 
crores. Anticipated to irrigate 89~300 actes 'annually, the area actually irrigated 
by these medium schemes in 1961 was 53,600 a,cres. · · · .. ~ .... .· · 

13-13 There was also considerable activity on minor schemes ·and small tanks 
and diversions ... These works generally cost less than Rs. 10 lakhs each··and are 
expected to yield quick results. Anti~ipated fo irriga~e amiually 181,000 acres the 
area actually irrigated by these works "in 1961·was 103,000 acres. ~:- · ··' 

! ' 

13-14 The overall position with regard to work_s which canie into operation 
between April1951 and March _1961 is giv~~n in Tabl~ XXVIII. . . .. 

. ;. ~ ·. 't t.: ~· ~ .,.,. - : • ~~ 

Schemes with a potential of 1 · 87 miiliori acre~~antiualirrigation (1· 60 million 
acres by major projects, 0 · 09 million a£_res:.:by medium projects and the rest by 
smaller schemes) have come into operation, some only partially, and the develop .. 
ment so far has been o·nly about 30 per cent. - Considerabl~ work on most. of ~hese 
schemes still remains to be done. :; _:; :~.: · · :. .. · .· · --· 

~ :: ' ,, . ; . '{• 
--1' . ,. •. .... -- . 

The power potential created by these works is only 101,000 kW. -
These works require a total diversion of 310·7 T.M .. C. 

:i The estimated cost of major and me:diq~ schemes is Rupees 141:0 ~rores. 
~" ~ . 
.. ~~ .::,. \ . .. 

Godavari river system .. 
i • 

13-15 It will be seen from a study of Annexure XIII, .that the following 
_four major projects have come into ope~ation on ihe ·Gotlavari River system : - -

(a) Machkund Hydro-electric Scheme i.§ ajoitit yentilre'of Andhra Pradesh 
and Orissa. It was taken in hand by the former Madras State ·and 
Orissa in the year 1947 at"~an ~estimated. cost of Rs. 15 · 67 crores. 
It has an installed capacity of 114,75p kW. ·. :rhe fi~st· uni~ 
was switched on in 1955. Andhra Pradesh and Onssa wtll share 
the costs andlthe benefits in 70:30 ratio. fo(99 years and ·at 50:50 
ratio thereafter. . 
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TABLE XXIX 

PARTiCULARS OF PROJECTS WHICH HAVE COME INTO OPERATION SINCE 1951 

GODAVARI RIVER SYSTEM 

Annual irrigation Annual diversio~ · 
Index number Name or particulars of Installed Esti111ated 

schemes power Maximum Ultimate Maximum Ultimate cost 
to-date proposed to-date proposed 

kW. • •.• acres ...• . ~ .. T.M.C ..... 
(rupees 
crores) 

ANDHRA PRADESH ' 

1B-G.4-A.11 Nizamsagar Hydro-electric 
2·41 Scheme • .. 15,000 35"0 sra. 

2B-G.5-A.2 Kaddam Project 5,000 85,000 1·0 16·2 6·0 

3B-G.12-A.3JO.l Machk:und Hydro-electric 
Schem(l 0 • ·• 114,750 33"Z · , 44•z 15·7 

3 minor schemes • 2,052 5,000 ~ 
11·7 14•2 

1,815 small tanks and diversions 67,948 80,000 J 

Total • 129,750 75,000 170,000 12·7 30.4 

MADHYA PRADESH 

3 medium schemes 13,400 ~3,800 1·5 1·8 1•0 

7 minor schemes 4,007 6,000 ~ 
1·0 1•2 

36 small tanks and diversions 6,680 8,000 J 

Total • • • 24,087 37,800 2·5 3·0 

I78 



MAHARASHTRA 

7B-G.1-M.1 Gangapur Project S,200 44,000 1·4 7·4 4·9" 

1 medium scheme 6,100 7,SOO 0·4 O·S 0·6 

7 minor schemes 8S8 s,ooo 1 
~ 0·3 0·6 

lOS small tanks and diversions 4,711 6,000 J 

Total 16,869 62,500 2•1 8·5 

MYSORE Nil 

ORISSA 

3B-G.11-A.3j0.1 Machkund Hydro-electric 
Scheme See 3B-G.1-A.3f0·1 

s minor schemes 4,261 4,261 1 
l·S 1•5 

t16 small tanks and diversions 13,679 13,679 J 

Total 17,940 17,940 1·5 1·5 

Grand Total U9,750 133,896 288,240 18.8 43.4 
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(b) Gangapur Project was taken up by the former Bombay State in 1948-49. 
~The storage provided by the Ganga pur Dam is utilised partly on 
the Godavari Canals at Nandur Madhmeshwar and partly by 
new canals ta·king off above the dam. The project came into 
operation in 19 57. Estimated to cost Rs. 4 · 91 crores, the new 
canals will irrigate 44,000 acres annually and an additional area ~of 
20,000 acres will be developed on the Godavari canals. In 1961, 
the area irrigated by the new canals was only 5,200 acres. .. . . 

(c) Kaddam Project was taken up by the erstwhile Hyderabad State in 
1949. The estimated cost is Rs. 6·01 crores (revised). It came 
into partial operation in July 1955, but the dam breached in 1958. 
It has since been rebuilt and the project is now anticipated to 
irrigate 85,000 acres annually. So far, only 5,000 acres have been 

· developed • . 
(d) Nizamsagar Hydro-electric Project was taken up by the earstwhile 

Hyderabad State in 1956 to utilise the power potential at the head 
of the Nizamsagar canal. The installed capacity is 15,000 kW. 
The scheme came into operation in 1955. It is estimated to cost 
Rs. 2 ·.40 crores. · 

~ 13-16 In addition to the major projects described above, there are four 
medium schemes which have been listed in Table I of Annexure XIII. These 
schemes were undertaken between 1947 and 1956 at a total estimated cost of 
Rs. 1·60 crores. Anticipated to irrigate :31,300 acres annually the area actuaiiy 
irrigated by these medium schemes in 1961 was 19,500 acres. 

13-17 There was also considerable activity on minor schemes, small tanks 
and diversions. These works generally cost less than Rs. 10 lakhs each. Antici
pated to irrigate annually 127,940 acres, the a~ea actually irrigated by these works 
in 1961 was 104,196 acres. 

13-18 The overall position with regard to works which came into opera
tion between 1951 and March 1961 is given in Table XXIX. 

Schemes with a potential of 288,000 acres annual irrigation (129,000 acres · 
by inajor projects, 31,300 acres by medium projects and the rest by smaller sche- . 
mes) have come into operation, some only partially, and the development so far · 
has been about 47 per cent. Work on these schemes has been nearly completed. 

The power potential created by these schemes is 129,750 kW. 
These works require a total diversion of 43 · 4 T.M.C. 
'Jne estimated cost of the major and medium schemes is Rs. 30 · 6 crores. 

·Works under construction 
13-19 Particulars of all irrigation and hydro-electric schemes under cons

truction which did not come into operation up to March 1961 are given in Anne
xure X for the Krishna river system and Annexure XIV for the Godavari river 

' • ' • • I • ' ~ ;,;: : (. • 
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syst~m.. . As else'': here, full p~rticulars, to the ~xtent available, have been giv~rt 
for tndtvtdual maJor and medtum schemes. Mmor schemes have been listed tn 
Table II of Annexure X and XIV and district-wise statistics are given for small 
tanks and diversions i~ Table III of these Annexures. Also see Map VI. 

Krishna rher system 

13-20 A_ p~rusal of Annexure X would show that the following major 
schemes are at present under construction i~ the Krishna basin : · 

(a) Nagarjunasagar Project, in Andhra Pradesh, was taken up in 1956: to 
provide irrigation to an area of two million acres, annually. Ori
ginally estimated to cost Rs. 91·12 crores, the revised estimate now 
stands at Rs. 139· 5 crores. The scheme is expected to come hito 
partial operation in 1965. About 40 per cent of the irrigated area 
will be outside the Krishna basin. . i • 

(b) Tungabhadra Project High-level Canal (Stage I), :was taken' up du~g 
1957-58, as a joint project of Andhra Pradesh and Mysore) -:to 
provide: irrigation, annually,. to an area of about 190,000_. acres 
in both States. The scheme does not include any. new dam; : it 
depends on the storage at Tungabhadra dam and is ex~cted :~:to: 
come into partial operation in 1963-64. Estimated cost IS Rs. -~13-
crores. About 45 per cent· of the irrigated area will be, outsjde2 
the Krishna basin. . : · ' --~ -_: 

. . 

(c) Tungabhadra Hydro-electric Project (Stage Jl),joitit projecfof Andhra 
Pradesh and Mysore, provides for an additional installation of27,9QO 
· kW. The project is estimated to cost Rs. 7 · 7 crores including c9st 
of 30,000 kW. thermal plant a~ Nellore. " ; -~ 

- - -

(d) The Koyna Hydro-electric Projec1 (Stage I), in Maharashtra, was t~en 
· up for construction in 1954. Stage II was Sanctioned: in 1961 and 

the combined project (Stages I and II) provides for a total installed 
capacity of 580,000 kW. and is estimated to cost Rs. 52·5 crores. 
The water supply required is 107·1 T.M.C. of which 67·5 T.M.C. 
will be diverted outside the Krishna basin into the Arabian Sea 
and 39 · 6 T.M.C. will be let into the river Koyna below the Koyna 
dam. The scheme has come into partial operation in 1962. 

(e) Khadakwasla Project (Stage I), in Maharashtra, w~s t~k~n ~pin 1956 
at an estimated cost of Rs. 2_8 crores, _to provide rrngatton water 
to a new area of 77,000 acres, annually, and water supply to Poona 
city. It was expected to come into-_ partial operation .iJ?. 1962, b~t 
because of the failure of the .Panset dam, the operation of thts 
project will n_ot begin till 1965 :or 19?6. ~ -

(j) Vir Dam Project in Maharashtra, was taken up in 1956 at an estimated 
cost of 5 · 6 crores, to irrigate, annually, an area of 101,000 acres. 



TABLE XXX- .~ 

'·-
~ 

PARTICULARS OF PROJECTS UNDER CONSTRUCTION 
' 

KRISHNA RIVER SYSTEM 

Proposed Proposed. Proposed Annual ~ 

Index Name or particulars of . ·· · installed .annual .. annual Live reservoir Estimated 
number · scheme ... power irrigation diversion · storage . losses cost 

< .. 

kW. acres ............... T.M.C. . ........ (crores of 

ANDHRA PRADESH 
rupees) · 

) 

1C.l-K.7-A.l Nagarjunasagar Project 2,000,000 263•6 88•0 14·0 139·5: 

2C.l-K.8-A.2/My.3 Tungabhadra Project High-
level Canal-Stage I . .. , 189,400 28·8 .. 13·0· 

3C.l-K.8-A.3jMy.4 Tungabhadra Hydro-electric 
Project-Stage II 27,000 •• 1·T 

3 minor schemes 6,105 1 
~ 1•2 

4 small tanks and diversions 1,217 J 

Total 27,000 2,196,722 293·6 

MAHARASHTRA 

4C.1-K.1-M.l Koyna Hydro-electric Pro-
- ject-stages I and II • i 580,000 •• 61•S 69·0 4·5 52·5 

5C.1-K. S-M.2 Khadakwasla Project-Stage I 77,000 17·5 14·7 0·6 2S·O. 

6€.1-K. 5-M. 3 Vir Dam Project • .. .. 101,000 14•4 9·4 0·3 5·6 

4 medium schemes . • 33,500 2·2 1·7 0·5 4·5 
23 minor schemes 34,142 } 

2·6 
32 small tanks and diversions 6,081 

Total 580,000 251,723 104•2 

182 



MYSORE 

2C.l-K.8-A.2fMy.3 Tungabhadra High Level 
Canal Project-Stage I 

3C.l-K.8-A.3.fMy.4 Tungabhadra Hydro-electric 
Project-Stage II . . 

7 medium schemes 

31 minor schemes 

120 small tanks and diversions 

Total 

Grand Total 607,000 

See 2C.l-K.8-A.2/My. 3 

See 3C.l-K.8-A.3JMy.4 

49,300 5·3 4•4 1·1 5 ·1 

28,493 l 
>- s.s 

22,446 J 
100,239 11·1 

2,548,684 408·9 

I83 
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13-21 In addition to the major projects described above, 11 medium schemes 
are under construction. These are estimated to cost Rs. 9 · 6 crores and provide 
irrigation 'to an area of about 83,000 acres, annually. · 

13-22 Fifty-seven minor schemes (see Table II of Annexure X) are under 
construption in the Krishna basin and these are expected to provide irrigation to 
69,000 acres annually. There are also under construction 156 small tanks and 
diversions, which will provide irrigation to about 30,000 acres, annually. 

13-23 The overall position with regard to projects under construction in 
the Krishna basin is· shown in Table XXX . 

. ' 

It will be seen that these projects are expected to create a potential for annual 
irrigation of 2 ·55 million acres, 3 · 37 million acres by major projects, 83,000 
acres by medium projects and the rest by smaller schemes. . 

The. power potential of these projects is 607,000 kW. installed. 

The total estimated cost of all the major and medium projects is Rs. 255 · 9 
crores. 

The annual diversion by these projects will be 408 ·9 T.M.C. 

Godavari river system 

13-24 A perusal of Annexure XIV would show· that the following major 
projects are under construction in the Godavari basins : 

(a) Upper Sileru Hydro-electric Project-Stage I, in Andhra Pradesh, 
undertaken in 1959 for an installed power capacity of 120,000 kW. 

· It will utilise 56· 8 T .M. C. of water, which will be let into the river 
below the power house. 'The estimated cost is Rs. 6 · 3 crores. 

(b) Mula Project, in Maharashtra, estimated to cost Rs. 15 · 2 crores 
(revised), was taken up in 1956. It will provide irrigation, annually, 
to an area of 231,000 acres. The scheme is expected to come into 
partial operation in 1967. 

(c) Purna Project, in Maharashtra, estimated to cost Rs. 14 · 5 crores, was 
taken up in 1957, to provid·e irrigation to an area of 152,000 acres, 
annually. It will also have an installed power· capacity of 15,000 
kW. . 

13-25 In addition to the major projects described above, there are 19 
medium projects under construction in the Godavari river basin. These projects 
estimated to cost Rs. 13 · 0 crores, will provide irrigation, annually to an area of 
226,000 acres. 

13-26 A number of minor schemes, 64 in all, are under construction (see 
Table II of Annexure XIV). These ·will irrigate, annually, 98,000 acres. 
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. 13-~7 .T~e s!llall tanks and diversions under construction, nu~bering 123, 
will provide ungation to 20,000 acres, annually. _. :; : . 

13-28 The overall position of projects of various categories under con· 
struction in the Godavari basin is shown in Table XXXI. · .. 

It will be seen that these projects are expected to create a potentfal for the 
annual irriga~ion of a_bout 728,000 acres, 383,000 acres by~major projects, 226,000 
acres by medium proJects and the rest by smaller .schemes. · 

The power potential of these projects is 135,000 kW~ 
The total estimated cost of all the major a~d medium. projects i~ ~upees-.49·0 

crores. · · 
The annual diversion by these projects will be 93 · 2. T .M.C. 

' ~ 

Overall magnitude of new developments:_ ~ 

13-29 It would have been clear from the preceding. paragraphs···that 
compared to the total irrigation development up to 1951: from the Krishna .. and 
Godavari rivers, the works undertaken since 1951 will create an irrigation potential 
much more than had been built up to 1951~ during the previous 100 years ·or more. 
On the other hand, the hydro-electrc power potential which will be developed by 
these works, even though a good deal more than that deyeloped up td 1951; 1s 
relatively small. · . -. 

13-30 The ultimate developments on the river Krishna fro~· the Work~·:de~~ 
cribed in this chapter may briefly be reviewed as follows : :. , · . . . · .: ·., : ·. 

Category of projects 

B (Table XXVIII) 
C. 1 (Table XXX) 

B (Table XXVIII) 
C. 1 (Table XXX) 

B (Table XXVIII) 
C. 1 (Table XXX) 

Total 

Total 

Total 
Grand Total 

Power 
installed 

(kW.) 

Andhra Piadesh 
63,000 
27,000 
90,000. 

Mabarashtra 

Mysore 

• 

4,800~ 

580,000 
584,800. 

33,200 

33,200· 
708,000 

Area to be 
irrigated 
annually 

(million 
acres) 

0·398 
2· 97 
2·595 

0·170 
0·252 
0·422 

1·299 
0·100 
1·399 
4·416 

Proposed . 
annual ... 

diversion 

(T.M.C.) 

179·9 
293·6 

. 473·5 

21·1 
104·2 
125·3 

.109 ·7 
11·1 

120·8 
719·6 

Average 
·delta 

. ·(feet) 

3.8 
3 •1 

4·0 
2·6 



Index 
number 

3<:.1-<:.tl-~ 

. ' 
6C.l-G.l-M.l 

11<:.1-G.J-M. 6 

TABLE XXXI 
. . 

PARTICULARS OF PROJECTS, UNDER CpNSTRUCTION 

Name or particulars of~: 
scheme ' 

GODAVARI RIVER SYSTEM 

Propos~d 
. installed, 

power.: 

Proposed 
· imnual 
irrigation 

Proposed .·Live 
annual · storage 

· diversion .~ 1 

Annual . _.-Estimated 
reservoir cost 

losses 

· (crores of 
kW. acres. · · · .- : ............. ~ .• T.M.C. ...••..•• , , • ' ·. rupees) 

! . 

~HRA PRADESH 

Upper Sileru Hydro-electric 
Project-Stage .I • · 

2 medium schemes 

6 minor schemes 

11 small tanks and diversions 
. Total 

MADHYA PRADESH . . . 
2 medium schemes 

4 minor schemes 

31 small tanks and diversions 
Total 

MAHARASHTRA 

M uta Project · 

Purna Project . . . 

14 medium schemes 

.. 
120,000. 

. ' 

.. 

120,000 

• • 

24,500. 

_18,050 } 

347 
42,897 

- . . . . . . 
1·3. O·S 

; ; 

3 ·1 

7·2 .· 



30 minor schemes 49,1Y15 } 
2.6 

50 small tanks and diversions 6,074 

Total 15,000 600,749 77·4 

MYSORE 

Nil 

ORISSA 

1 medium scheme • • 18,600 1•3 1·0 0·2 1·() 

24 minor schemes 29,S80 } 
S·O 

31 small tanks and diversions 8,364 

Total • ( 56,544 6·3 

Grand Total 135,000 727,560 93·2 

187 



. (' 

iSS 

13 .. 31 Comoareci with Table XXVI it will be seen that the new works are 
exoected to itlcrease the annual irrigation from the Krishna river from 2 · 30 million 
acres to 6 · 72 million acres. Hydro-electric oower installed will be increased from 
274,000 kW. in 1951 to 982,000 kW. and the annual diversion of river waters 
fr~m 449·4 T~M.C. to 1,131·0 T.M.C. 

13-32 On ~he Godavari, the ultimate. developmeints from the works descri
bed in this Chapter will be as follows : 

Category of projects 

B(Table XXIX) 
C. 1 (Table XXXI) 

·"· B (Table XXIX) 
C. 1 (Table XXXI) 

B (Table XXIX) 
C. 1 (Table XXX I) 

B (Table XXIX) 
C. 1 (Table XXXI) 

• . 
Total 

• • . . 
Total 

• 

Total 

• • . 

• 

• 
• 
• 

• 
• 
• 

Total • 
Grand Total • 

• 

• 
• 
• 

• 
• 

Power 
installed 

(kW.) 

Andhra Pradesh 

129,750 
120,000 
249,750 

Madhya Pradesh 

Maharasbtra 

. . 
'15,000 
15,000 

Mysore 
Nil 

Orissa 

. . 
264,750 

Area to be 
irrigated 
annually 

. (million 
acres) 

0·170 
0·043 
0·213 

0·038 
0·027 
0·065 

0·062 
0•601 
0·663 

0•018 
0·057 
0·075 
1··016 

Proposed 
annual 

diversion 

(T.M.C.) 

30·4 
7·2 

37·6 

3·0 
2·3 
5·3 

8·5 
77·4 
85·9 

1·5 
6·3 
7·8 

136·6 

Average 
delta 

(jeBt) 

4·1 
3·8 

1·8 
2·0 

3·2 
3·0 

1·9 
2·5 

· 13-33 Compared with Table :XXVIT, it will be · seen that the new works, 
are expected to increase the annual irrigation from the Godavari river from 2 · 74 
million acres to 3 · 7 6 million acres. Hydro-electric power installed will be increased 
from nil to about 265,000 k.W. and the annual diversion of river waters from 
470·6 T.M.C. to 607·2 T.M.C. 

13-34 TP.e live storage capacity of major and medium projects described 
in this Chapter will be 402·9 T.M.C. on the Krishna and 126·2 T.M.C. on the 
Godavari. Inclusive of works described in Chapter XII, the total live storage 
capacity of major and medium projects will be 515·2 T.M.C. on the Krishna and 
191·1 T.M.C. on the Godavari. 
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. The estimated cost of ~11 major and medium projects included in this dhaptet --, 
IS Rs. 399 crores on the ~1shna and Rs. 80 crores on the Godavari. · · · ·· 

lteservoir losses 

1?-35 In addit~on to the divers!ons mentioned. in ·paragraphs 13-31 and 
13·3?, 1t ma~ be m~ntloned that the estimated reservoir losses from new major and 
medtum proJects wtll be about 51·4 T.M.C. on the Krishna and 19·1 T.M.C. on 
the Godavari. -

-13-36 The losses fro:m minor schemes and small tanks included 'in this 
Chapter have been estimated as 37·3 T.M.C. ori the Krishna and 32·8 T.M.C. on 
the Godavari. · 

Drainage 

13-37 No prov~sion .for ~rainage has been made in any of the. projects in 
Andhra Pradesh descnbed 1n this Chapter. It has been stated that the country is 
divided into ridges and valleys and no drainage problems exist. In case any diffi
culties arise after the introduction of irrigation, the problems will be dealt with as 
they occur. 

As regards projects in Madhya Pradesh, it is stated that no water-logging 
trouble is apprehended and no provision for drainage operations is considered ne-
cessary. · · 

With the experience gained. earlier (see par~graph 12-33), · the Maharashtra 
Government have issued orders that no water supplies be given for irrigation ofcrops __ 
like sugarcane, plantains, etc. which require heavy doses or irrigation,· unless~ 
detailed scientific soil surveys have been carried out and adequate drainage . facili-
Jies are· found to exist. · · · · . ' 

With these precautions the State Government hope th.at no drainage: problem 
would arise ; no provision has, therefore, been made for any drainage work in. 
the Maharashtra projects described in this chapter. ·· . . 

. In Mysore, no drainage schemes are proposed in connection with the projects 
described in this chapter. However, a provision of Rs. 14· 3 lakhs exists in the 
Tungabhadra project for tackling drainage problems, if found necessary~. _ '· 

In Orissa, no drainage problems are anticipated. 
. I 

Other uses 
13-38 The works included in this Chapter make provision for water supply 

to Poona city, to Sholapur, to Nasik city and to Hyderabad city ; the last named 
representing a diversion of 2 · 5 T.M.C. of Godavari waters to Krishna basin~ 
There are no specific provisions for any industrial uses except that it is antici~ 
pated that the waters· escaping into the Arabian Sea from below the Koyna 
power-house will be utilised for industries to be set up in that area. 

Fisheries are expected to be develope? in connection .with the- Tungabhadra 
Project and possibly at other new reservorrs. · - . · - t 



Change .jtl seope '9t projects· --daring~ construction-~-~.- ~ . · - r • · 

13-39 o~-th~·foli~~i~g ·th;~~ ;~oj~ct·~; sig~ific~nt cha~ges. have been · tiiad~ 
during construction :- . . ·· - . 

·(a) ~on· the Kaddam· Project, in Andhra ·Pradesh, the area to be irrigated 
. · · annually has been increased from 75,000 acres to 85,000 acres • 

. . . . . . . . . .. ·the annual diversion . now proposed is 16·2 T.M.C. against 12·0 
T.M.C. in the original project. . 

· (b). On the Nagarjunasagar Project (i) the full reservoir level has been rais-
.. _. -'-~·· , ... " ~ .ed from R.L." 525 to R:L. 546 and 'the minimum pond level from 

R.L. 490 to R.L. 503; (iz} a ·new· canal, the New Krishna West 
Cana~, i_s proposed to irr}gate an area of 150,000 acres adjoining the 
area rrngated by the Krtshna Delta Canals; the canal will take off· 

. about 8 miles. upstream of _the l(ris~na barrage ; and (iii) all the · 
masoi:try works. on the Left Bank Canal are proposed to be built for 
15,000 cusecs instead of -11,000-cusecs; originally the head regu

. . . 

., 
; . 

.. _ .. - . 

lator-of the canal and the tunnel only were to be built for 15,000 
· cusecs.·. · 

(c) On the Mula Project, in Maharashtra, the site and type of the dam have 
· _ .. been changed, the reservoir capacity has been increased from 20 · 9 

~T.M.C. to 32 ·6 T.M.C.· and the area to be irrigated annually from 
131,000 acres to 231,400 acres. The increase in annual diversion 
would be from 26·0 T.M.C. to 31 ·7 T.M.C. · 

\. ... ~ - - ~ . . . 
.. . 

Excl~ive developments ·. · . _. ·. 
. . . 

- 13-40 A study of the particulars of the major and medium projects des-
cribed in this chapter, as given in Annexures IX and X for the Krishna and An~ 
nexures XIII and XIV for the Godavari, would show that, so far as river supplies 
are _concerned, most projects have been planned, and are being executed, as inde
pendent units without regard to other projects, existing or proposed, in the basin. 
Accordingly, each such project assumes for itself the highest priority on all waters 
reaching the project site and there has been no examination of the hydrologic con-
sequences of its operation on the ·river system below it. · 

13-41 The dam at Bhairavanitippa on the Hagari,. that at Chincheni on the 
G4od, the Vir dam, the Mula dam and the Manar dam do not provide any river 
sluices. All waters reaching these sites must therefore first fill the reservoirs be
hind them before any water can escape into the river below. At the Tungabhadra 
dam, the escapage into the river below cannot exceed ·about 8,000 cusecs until 
the reservoir first fills up to the crest of the dam. Whether this will or will not 
~dversely affect, at any time, the supplies now.available to the canals, existing or 
proposed, lower down the river has, in most cases, not been examined or studied. 
_. · · 13-42 Exclusive developments can also lead to ineffective use of the potential 
developed. For example, the Machkund hydro-electric scheme has been letting 
down a regulated supply of about 1,000 cusecs for the last three years, but there 
has been no attempt so far to us~ this perennial supply . for d~velopmet?-t of 
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. irrigation facilitie~ to ~n:Y new ~rea; There is no project even -in Ill-Pl~n for this pur
pose. Some advantage may have been taken of thjs regulated supply· for increasing . 
tabi paddy on the Godavan Delta Canals, but this is hardly an effective use for· a 
regulated supply from Storage. . . . . . . . . 

. Again, a 'regulated flow of 39 ·.6 T~M~c.:; which can n~~ be delivered,· below 
.. the Koyna dam, will ~ot be developed for irrigation;for 1rtany years .. ' .- " .. , .. 

13-43 In mo~t case~, t~e. small tanks existi~g in the areas proposed to 'be 
covered by new proJects will, 1t 1s understood, continue to operate and to lose large 

-quantities of water by evap_o~atiqn~ · · · · · ~- · \ ~ : . · · · 1 

Main aim of irrigation projects · . ··- - . · ,'") 
.. 13-44 All the irrigatio_n p~ojects described in this chapter aim at the con
-version of rain-fed cultivation to irrigated agriculture. There are hardly ··any un
cultivated areas which come under the scope of these projects. Thus the benefits 
from these projects would be the difference between the value of irrigated . crops 

· and the value of crops like jowar, millets, cotton, groundnuts, etc.,. which were or 
are grown in the project areas prior to introduction of irrigation. , · ·. f: . . . - . -~ , 1 

The project reports do not contain the' results of any survey , of land-use, . ~s 
existing prior to the introduction of irrigation. The information in this respect 

.. given in the Annexures has been furnished by the State .Governments: on the basis 
of district-wise or taluk-wise statistics. · . · : _ . . . · · ·· · · : · . : ' : .. J 

13-45 The crop pattern proposed under irrigation varies between different 
projects. In general, on medium projects in Andhra Pradesh; Madhya Pradesh 
and Orissa the emphasis is on paddy; in Maharashtra, on sugarcane and other 
perennial crops; and in Mysore on sugarcane ·and paddy. For the first ti~e, in 
these two basins, some of the bigger projects have been designed to cater . for a 
somewhat diversified crop pattern. Full details of the proposals in this . respect 
are given in the Annexures referred to above. As an illustration, the crop patte~n 
proposed for some of the large projects is given below ·: · · , · _ 

Kharif Rabi . 

Name of project Perennial -------- Hot 
.. weather 

Paddy Dry Paddy Dry 
·, I :· ~ 

crops _ . cr9ps .. . .. . 
.................. per cent .. ....... :. ·• ~ .· ......... '., .. ~. :. ~ ~ .~ ..• 

(1) Tungabhadra Project : 
(a) Left Bank Canal 8 · 
(b) Right Bank Canal : 

(i) Mysore . 17 
(ii) Andhra Pradesh 

· (2) Vir Dam Project • 11 
(3) Ghataprabha Project 3 
( 4) Nagarjunasagar Project : 

Right Canal . 
Left Cana1 . . . 
New Krishna West Canal 
Project as a whole 

(5) Bhadra Reservoir Project : 
Right Bank Canal . 42 
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~ ~ ·1346 The large percentage of perennial crops and paddy -on the Bhadra 
Reservoir Pr~ject may be noted. . . 

. · -There is no valid technical reason why the crop pattern should vary between 
·the· three canals- on the Nagarjunasagar Project. ·The stored supply at Nagarjuna
sagar .will be utilised mostly in meetin~ the requirements of tabi paddy during No-

. vember- and December and for releastng 34 T.M.C. of. stored water during four 
·months; January to April for tabi paddy over 150,000 acres on the Krishna Delta 
Canals. Originally some rabi irrigation had been proposed on the Left Bank 
Canal but that has since been droppeq. 

- · . On the Tungabhadra Right Bank Canal which irrigates both in Mysore and 
~ Andhra Pr3:desh," the two States have ~dopted very different crop patterns. 

· · 13-47 · The effect of the varying crop pattern is best gauged by a study of 
the overall delta for each project, or the amount of water in feet of depth that is 
proposed to be put on the land to be irrigated, measured as at the head of the canal. 
Average deltas for the projects in each category are shown State-wise in paragraphs 

. 13-30 and 13-32 aboye. It will be seen that these vary from 2 · 6 feet to 4 · 0 feet on 
the Krishna and 1 · 8 feet to 4 ·I feet on the Godavari. 

High costs ·or projects 

· 13-48 It will be seen from the detailed particulars of the projects that the 
cost of irrigation development in the Krishna and ~he Godavari basins is relatively 
high, varying from about Rs. 500 to Rs. 1,300 per irrigated acre. This high cost is 

· due partly to the hydrologic features of the two river systems, in which 90 to 100 per 
cent of the river supply runs in six months of the year and the other six months are 
practically dry, and partly to the physical configuration of the area to be irrigated. 
Apart from this, the high cost is also attributable to the fact that the waters made 
available by storage are proposed to be utilised over a relatively small area with 
high doses of water, or in one season only or the full capacity of the canal is uti
lised for a few months .only. 

. 13-49 The direct financial returns from many projects are accordingly low 
and the State Governments will have to find large sums of money, from their general 
revenues, to meet the yearly interest charges on these projects. Of course, these 
general revenues will have additional receipts because of the indirect benefits from 
t~ese projects. 

Full development many years hence 

. . 13-50. It will have been noticed from the brief description in this chapter of 
some of the major. projects (as well as from a study of the particulars of medium 
projects, given in Anne~ures IX, X, XIII and XIV) that a number of projects started 
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m::.ny ye3.rs ago, have not yet been completed and that some of these projects are 
sc!::dul:d to be completed many years hence. Once construction work has been 
compl~ted, it will take considerable further ti:r~e to develop irrgiation to the extent 
proposed. · ' · · · ·' · . 

· · , ; · · · · , ., . ; · i · ~ ~ I · ' '1 . l .i . 
' ' l . ,. ' .~-; ' ' -' . '\..) I'« 1 l • i .~·~. ' '· 

13-51 Considering that, out of a total annual irrigation of 5 ·43 milhon · 
acres to be developed by the projects described in this chapter, the area actuallfrrflJ 
g3.red ~n 1961 was 0 ·71 million acres or only about 13 per cent of the·full po~~1,1tial, 
it \;.ill, obviously, take many years before the potential being created by these: wqr:ks, 
will be fully developed. . · ~ · . :· • ~ . · .: . ··~ . 



CHAPTER XIV 

FURTHER DEVELOPMENTS-PROPOSED AND CONTEMPLATED 

General 

. 14-1 Under its terms of reference, the Commission was asked to report; inter 
alia, on the requirements of water for projects on the Krishna and the Godavari which 
were included in the Plans but not yet approved by the Government of India and 
those which inight further be proposed by the States. Accordingly, the Commis
sion requested the State Governments to furnish relevant particulars of all such pro
jects. As stated in paragraph I-II, such project reports as were available did not 

. contain all the information required by the Commission and for many schemes, no 
project reports had yet been drawn up. 

14-2 The position with regard to future developments varies widely from State 
to State. In some States, a number of projects have been investigated, others are 
under investigation; a few of these have already been included in III Plan and a few 
more are referred to in the Plan but have not yet been finally approved for inclussion 
in it. In other States, particularly for the areas which previously formed part of 
jagirs or were, prior "to 1947, under princely States, studies of the available potential 
and of the possibility of developing this potential have only recently been taken up 
from topo-sheets. Not much work has been done in the field. ·Unfortunately, for 
some areas in the Godavari basin, even the topo-sheets are not available. 

Different States are in different stages of development of their water resources. 

14-3 In all, the Commission has received from the State Governments par
ticulars of 81 proposed major and medium projects on the Krishna river system and 
of 156 such projects on the Godavari. In addition, the State Governments contem
plate 92 minor schemes on the Krishna and 632 minor schemes on the Godavari. 
There will also be a numb~r of small tanks and diversions for which only district-wise 
particulars have been furnished; some of these may, on investigation, turn out to be 
large enough to be counted as minor schemes. 

14-4 The projects and schemes referred to above have been divided into two 
categories : 

(a) those which have been referred to in III Plan ·but have not yet been ap
proved for ex.ecution (Category C.2 of paragraph 1-8) ; and 

(b) those not referred to iri III Plan and later stages of schemes already sanc
tioned but for which financial sanction has not yet been accorded (Ca
tegory C. 3 of paragraph 1-8). 

14-5 Apart from new projects, some further developments are also proposed on 
the projects which were already in operation in 1951 and which have been described 
in Chapter XII. Some improvements on these projects which had taken place prior 
~q 1951 ~1ve e~:lready been described in paragraphs 13-5 to 13-9~ · · 
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15)5 . . . . 
New projects on the Krishna . 

' ' "' • • i ' ! • 

14-6 A list of the major and medium projects referred to iti iii Plan and which 
have not yet been approved for execution is given in Table I of Annexure XI and of all 
~ther major and medium projects which are contemplated by the State Governments 
In Table II of the same Annexure. These Tables give the potential to be developed 
and the proposed annual diversions. Full particulars of each of these schemes, to the 
extent available, are given in Section 3 of Annexure XI. 

14-7 Brief particulars of the minor schemes referred to in III Plali. and other 
minor schemes contemplated are given in Tables III and IV respectively of Annexure 
XI and the district-wise particulars of small tanks and di~ersions in Tables V and VI 
of the same Annexure. · ' 

14-8 Some of the important particulars of the projects and schemes referred to 
above are given in Table XXXII. ··. For multi-purpose projects,. where the tail race 
waters from the power-house will be l~t into the same river, the quantity so delivered 
is shown in the Table in italics. Where the power-house will be situated in the. supply 
line for an irrigation canal, no separate diversion for power has been shown. If, 
however, any part of the tail race waters from the irrigation canal is proposed to be let 
into the river, that quantity is shown in ·Table XXXII in italics. · 

The overall position, State:wise, is as follows* :- . 

Name of State 

Andhra Pradesh 
Madras 
Maharashtra 
My sore 

Total 

Proposed 
'power 
installed 

Million 
(k'?') 

; 1·34 

1·83 

3·17 

.. 

Proposed 
·annual 

irrigation 

(Million 
acres) 

6·06 
1.78 
3·15· 
5 •. 11 

16·10 

~. 

• 

Proposed 
·annual 
diversion 

(T.M.C.) 

1,258 ·5 
206·3 
550·1§ 
762·5§ 

2,777 ·4§ . 

§ includes supplies proposed to be diverted westward fo~ power generation , 

• J 

·.·\ 

Average 
delta 

(feet) 

14-9 A reference to paragraph 13-31 would show that tl}e ~ev~lopments ~p to 
1951 and those already undertaken since 1951 W<?uld creat~ an ungation ~potential of 
6 · 72 million acres, annually, and a hydro-elec~nc power Installed cap!icity <?f 0 · 98.2 
milion kW. As against these figures,.the proJec~s. and schemes.d~scn~ed In t~s 
chapter, if carri.ed ~ut,** would provide an addi!Ional an~ualungatlon. potential 
of 16 ·1 0 million acres and additional hydro-electnc power Installed capacity of 3 ·17 
million kW. To these must be added the small imj)rovements already made and pro-
posed to be made t~ pre-1951 works. · 

*See paragraph 14-50. 
· **See paragraphs 14-50, 15-28 and 15-36 (a)(vi) 



Index Number 

TABLE. XXXII 

PARTICULARS OF PROPOSED PROJECTS · 

KRISHNA RIVER SYSTEM 

.Name. of Scheme 
Proposed 

power 
installed 

' ., ,..., ~ 

·:Area. · ·_ : Proios'ed ~--
propos.ed ' annual: -· 

__ . , . to be. - diversion ~-

--- .irriga_ted : -

'"'-~- --
Proposed ~E~ted 

live -~- ·· ·<-· annual 
storage ··. :. · reservoir 

-- :__ losses 

"'" -~ ' l._,"' ~-~-

--------~--------------------------------------~--~~----~·----~--~--~--------------aCres~ ~:.. t ~ •• ·~- ._, •• ~; •• T~M.C. . . ~ .• -~ ...•.•. kW 
SCHEMES INCLUDED IN III PLAN 

. ·, 

.A_NDHRA PRADESH ' 

-Srisailam Hydro-electric Project. ' . ' 33o,ooo- - . 
.. 

2C.2-K .• 7-A.2 Nag~rjunasagar Hydro-electric 

· Project · .. • • 100,000 

3 medium sc!-:err:es • • 

2 minor schemes· . . ., .. •• 

96 small tanks and diversions • . .. 
Total • 430,000 

MAHARASHTRA 

6C.2-K.l-M.I Koyna Irrigation Schemes-Stage I 

8C.2-K.5-M.-3 Bhima Lift Irrigation Project Stage I .• ... 
2 medium schemes 

6 minor schemes . .. . 
· 6 -small tanks and diversions • 

Total 

19lJ" 

~ \ ""!. ~' 
,... ~· ·-· ,..._ .. .. ~- . ... ~ .... ...._ .. l: . ~-

~ • 1 .. 'I l 

220,00 

-
19,200 

~ '1,7~4 ~ 
10,472 J 

251,396 

104,200 

'100,000 

35,000 

6,244 I 

1,445 J 
246,889 

243'3 
'41·3' 

-149'1 

3·4 

2·1 --. 

'46·8 

29·4 

15·4 

6·2 

0·4 

51·4 

: ··150·0 .. 

.. . 
·-

~1·6 

11·4 

4·5 

23·0. 

.. 
0·6. 



MY SORE 

IOC.2-K.4-My.l Malaprabha Irrigation Scheme 

Minor schemes • 

Sma11 tanks and diversions 

Total 

300,000 

1o,ooo I 

10,000 J 
320,000 

SCHEMES UNDER CONSIDERATION FOR INCLUSION IN III PLAN 

MYSORE 

IlC.2-K.2-My.2 Upper Krishna Project-Stage I 533,000 

30·9 6·1 _. 

33·8 

9l·5 65·1 17·2: 

SCHEMES ON WHICH A VIEW HAS YET TO BE TAKEN REGARDING THEIR INCLUSION IN ' 
III PLAN 

ANDHRA PRADESH 

3 medium schemes .. 
MAHARASHTRA 

16C.2-K.~-M.6 Kukdi Project-Stage I 

I medium scheme 

Total 

197 

35,000 

122,800 

9,700 

132,500 

5·7 

17·4 

2·9 

20·3 

2·1 

4·7 

3·4 

0·7 

0·5-



. TABLE XXXII (Contd.) . 
PARTICULARS OF PROPOSED PROJECTS 

KRISHNA RIVER SYSTEM 

------------------------------------~----~------------------------------Proposed Area Proposed Proposed Estimated ·· 
Index nu.·n~er 

lC 3-k 2-A 1 
•• ' • :' t 

\ '• ... . ,._. ,~, ' .. 

2C. 3-K. 7-A. 2 
3C. 3-K. 7-A. 3 
4C. 3-K. 7-A. 4 

5C. 3-K. 7-A. 5 

6C. 3-I( 7 -A 6. .. 
1C. 3-K. 6-A. 7 
9C. 3-K. 8-A. 9 

toe. 3-K. 8-A. to; 
My. 20 

11C. 3-K. 8-A. 11 · 

.. . . . 

power proposed a1mua/ live annual 
installed to be · diversion storage reservoir 

irrigated losses 

Name of sche.ne 

kW acres T.M.C. 
~ ; . 1 -J- •• ,., "~ 

SCHEMES NOT REFERRED TO IN lll PLAN 

ANDHRA PRADESH 
Upper Krishna Project 

'(Extension · to · Andh'ra Pradesh) 

S~ngamesh.waram ·canal Scheme • 
Sangameshshwarm Canal Schemes-Stagell 
Nagarjunasagar Project-Stage II 

· .• 'r • 
' t ... '.!' ~ ·' .• 

Pulichintala Project 
I .,< i 1t • ·~ 1· ~~~· ~ l·~ : : ' .:'. .· .:'·'. ~"' 

Nagarjunas~gar Project-Stage III • 
Bhima Project. · · · · · · ·· · 

Tungabhadra Project Left Bank Low 
Level Canal Extension (into Andhra Pra-
desh)·. • . . . : • . · •. " . · • . 

Tungabhadra Project High Level Canal-
Stage II (jointly with Mysore, ~ 

• f 

Tungabhadra High Level Canal · 
Power Scheme 

4 medium schemes 
. 68 minor· schemes . 

265 small tanks and diversions 
Total 

740,000 

.' ~~ . . 

180,oo0 

358,500 
720,000 . . .. 

1,226,000 

391,000 
120,000 ~: .~,. '.· . ; . ·.~ '.' 
, .. 2,013,000 . . .. 

400,000 

' .. 120,000 ." ·.·. 

198,600 
... ·.· 

50,000 

71,200 

910,000 

. 79,014 } 

21,033 
5,778,347 

198 

54·4 

40·9 
IZO~O 
144·9 
194'4 

.. 

•• 
118·4 
64·0 

73·0 116·6 
'• ~0)•4' :'.; '· •. ' . 

595.·2 151·0 
I ·, - .- ' <.. 

100·7 24·6 

19•2 

21·2 

20"9 

19·8 2·4 

16·8 
'· ... 

1,206·1 

. .. 

• • 

16·0 • 
i • 

N.J\. 
6·6 ' 

. . 

~ . ' ' 



MADRAS 
lSC. 3-K. 7-Md. 1 Madras Canal Project 

MAHARASHTRA 
16C. 3-K. 1-M. 1 Dhom Project 
17C. 3-K. 1-M. 2 Pathkal Project 
18C. 3-K. 1-M. 3 Venna Project 
20C. 3-K. 1-M. 5 Koyna Hydro-electric Project-Stage III . 
21C. 3-K. 1-M. 6 Koyna Hydro-electric Project-Stage IV . 
.22C. 3-K. 1-M. 7 Koyna Irrigation-Stage 
.23C. 3-K. 1-M. 8 Wang Project 
25C.·3-K. 1-M. 10 Patharpunj Project 
26C • .3-K. 1-M. 11 Khujgaon Project • 
27C. 3-K. 1-M. 12 Gothan~ Project 
28C. 3-K. 1-M. 13 Kadvi Project 
29C. 3-K.l-M. 14 Kasari Project 

··' 
30C~ 3-K. 1-M. 15 Phonda Project 
31C. 3-K. 1-M. 16 Khumbni Project 
32C. 3-K. 1-M. 17 Dudhganga Project 
33C~ 3-K. 1-M. 18 Vedgariga Project • 

.. 

• 
• 

34C.·3-K. 3-M. 19 Ajra Project .• , . • -•.. ·u. 
35C. 3-K. 5-M. 20 Chaskaman Project • 
36C. 3•K.:5-M. 21 Bhima Lift Irrigation Project.::....stage II 
37C. 3-K. 5-M. 22 Velholi Hydel Sche.me 

. . 

· 38C. 3-K. 5-M. 23 Khadakwasla Project-Stage II - . 

7,500 
60,000 

400,800 

30,000 

25,000 
132,000 
36~,000 

70,000 
290,300 

13,000 
-100,000 
262,500 

•• 
.0 I 

30,000 

II 
1,783,000 

84,500 
153,000 
25,000 

144,600 
69,500 

6,000 
246,800 

2,000 
10,000 . 
4,000 
64,oo0 
. 5,000 

190,000 
17,000.' 
8,000. ,..,. 

115,000 
252,000 . 

I o 

85,600 

206·3 

9·9 
20·0 

3·2 

50·4 
8·8 
8·7 
3·6 

28·0 
2·7. 

24·0 
48·9 
12·6~ 

33·9 
22·1 
15·2, 
30·5 .. 
12·4 
26·9·· 
.4·7 . ' 
14·0 

N.A. 

11·0 
9·6 

. 5·8 

32•8 

6·0 
3·3 

25•8 
2·5 

.24·0 
43·4 

'• 5·8 
29·7 
20·8 

. 14·8 
26·2 
10·3 

.... J4·4 
5·0 
9·3 

39C. 3-K. 5-M~ 24 Poona City Water Supply.and Power Pro-· ,.- . 
jects 13,500 zi. i .. 6. 5 

40C. 3-K. 5-M. 25 Kukdi Project-Stage II . . .. . 184,600 22 ·l · · 1·: •.. '29 • 1 

41C. 3·K. S:M. 26 Nira ValleyProject .. ····-·-~----···----~-- •. ····-···--·~- ... J5,00Q .. ~ ... ~ .. _249,7~_ ... ~· __ ,)T:.~----· .... g:~} 
4 medium schemes .100,700 10·2 8•3 

...... · . 

1 minor scheme • • . • • • i, . ... ·~. \. . 1,165} 
2,199 small tanks and, diversions .. • • : 155,500 

Total , 1,131,100 2,773,665 
'.I •.' •'•. 

: . . .... : 
:.t18•6 

... ,478·.4, 

N.A. 

1·0 
1·4 
0·9 

4·4 

0·7 
0·4 
5·3 

.. 0·2 

4·0 
5·3 
0·4 
3 ·1 
2·3 

:· 2·9 
2·7 
1·0 ' 

·.2•4 
0·5 
0·6 

-,/' 

0·4 
.. 2·6 

·--~:~}-
1·3 .. 

. ~· l'·. > 

.. : ',,I, ..... : •' ~ 

See paragaph 14-50 · ·----- .. . . · ---·- ·- · · 
• comprises lJ,jJ,ooo acres of new irrigation· and· 4,26,ooo acres: of existing irrigation under medium and minor schemes, 

based on the north-east monsoon to whic~ ~u;p,lim._,ntal .supp/i~s· are propo~ed tq .b~ P~'l!~"'; (see annexune X 1) ·.. ·· 
I '·' .. , ' : T99 ' . ... ~· ~ 



.. 

TABLE XXXII (Concld.) . 
PARTICULARS OF PROPOSED PROJECTS .. . . . . ~ 

KRISHNA RIVER SYSTEM 

Index number Name of scheme 

MYSORE 

-44C . .3-K. 2-My. 1 Bija pur Lift Irrigation· Scheme' .' ·, ~ ·. 1 , • ' •• 
. II 

·45C. 3-K. 2-My. 2 Upper Krishna Pl'Oject-Stage II 

Propo~e~ , 
power 

installed 

... 1 ·"':,I j 

kW' 
l; 

.. 
. ) ·. 

.. ._. F 
; 

·Area 
propo~ed: 
tiJ be; .. ---

irrigated _ ! ·· 
J :._'_r J 

·' 

'acres 1 

850,000 
; 

667,000 

41C. 3-K. 3-My. 4 Ghataprabha Project-Stage III 

47C. 3-K. _3-My. 4 Ghataprabha Project-Stage IV 

.. - 298,000. 

. . 
.52C. 3-1<:· 6-My. 9 Bhima Lift Irrigation Scheme 

SJC .. 3-K.6My. 10 Bhima Irrigation Sch:me 

:S9C. 3-K. 6-My. 16 Benithora Project • 

Upper Tungabhadra Project 

Tunga R~servoir Project 

'. 

• • 

60C. 3-K. 8-My. 17 

.·61C. 3-K. 8-My. 18 

~OC.3-K. 8-AlO/ 
My 20 

Tungabhadra High Level Canal- Stage ·II 
(jointly with Andhra Pradesh) 

13lmedium schemes 

15 minor schemes 

Small tanks and diversions 

Total 

200 

.. . 
• • 
. -. 
.. 
• • 

. .. 

.. 

.. 

. . 
! 

166,000 

100,000 
; ,. 
~ ' 

100,000 

. 60,000 

210,000 

250,000 

. . . 
. 251,200 

27,645 l 
>-1,272,355 J 

4,152,100 

Proposed, 
annual __ , 
diversion 

'' ' 

; ·, "t 
~- '' 

Proposed 
live 

storage 

Estimated 
annual 

pservoir 
losses . 

-., • TMC • .__ .. ..,. · .. ~. • • • • , •• l ................... 

" T '! 
! •• •• • I • .. 

120·2 N.A. N.A. 

115·0 .. ... ; . \ 
l; 

.'34·8 27·9.' 1 0 -·. -, 
~ ( ,, . 

37·1 N.A. N.A • 

14~3 N.A.' N.A • 

- l4·3 N.A. N.A . 

8·7 N.A. N.A • 

31·5 N.A. N.A • 

37·4 N.A. N.A • 

. . 
· 37·2 N.A. 

185·75 

636·1 
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New projects on the Godavari ' ~ 

. 14-10 A list of the major and medium projects refJrred to- iiT III Plan and 
which have not yet been. apP.rov~d fo.r execu~ion is g_iyen in Table I of Annexure 
XV and of all other . major a:nd · mediu~ proJects which are contemplated by the 
State Governments In Table II .of the· same Annexure. these Tables give the 
potential to be developed and the proposed annual diversion. • ·Full_· particulars of 
each of these schemes, to the extent available, are giveri in Secdon 3 · of Annexure 
XV._._ :--· _ , r·' ., : :. . _ -

· · 14-11 Briefparticul~trs ofthi.:minor ::Schemes referred to inlii Pi~n i and other 
minor schemes contemplated are given in Tables IllandiVrespectiv~ly of Annexure 
XV and the district-wise particulars of small tanks and ; di~ersions in Tables V 
and VI of- the same Annexure. ,_; i 

- (""', '.- t 
14"'!12 Some of the important particUlars of the project~ and s.c}fem_es refened 

to above are given in 'f~ble )OG{III: f..or m~lti=purp~se ::pr<}ject~,;~~ere th~;tail 
race waters from the power-house will be let mto ~the 'Sam~ rrver,~tlie quanti f.! so 
delivered is shown in the Table in italics. Where the power-house Will 'be situated 
in the supply line for an-irrigation .canal, no separate divers~on for power has tieen 
shown. If, however, any part of the tail race waters frPm, the::"' irrjgation :-:can:;tl is 
proposed to be:let into t4~ river, tJ:~at quantity is showniri:Taple:,·:~xxxnt initalics ....... 

The overall position, State-wise is as folloJ.rs :* ' ;·. :~ ;: : ~-: ·- :~ 
•i i ~··-: . ~ 

• 
Name of State 

Andhra Pradesh 

Madhya Prn.desh 

Prbposed· 
power 

installed*. 

million 
kW. • 

2.12 

• ~. Proposed ~ Proposed~ Average:: ~~ ~ \ 
: · annual ' annual \ d;Clta ~-~ =...: 

•. ~- irrig~tio.n.· * .:. diversion• 1 ~-' • • ,. . • ~ ' ...._ : ·l ! ! : ~ • '"'"' 
~ ·_ IDnuon: T.M.C ~ feet . · : ' ;.~ . } ·-

• .- . ~cres ..: l I "'"" ic __ ... _ 
~. ~ 26 . ~ 1 137 0 ~ 5 p . 

• ~ ~~· ; ~. , 402:3 ~' ;:- 2:2 ~; 
·~~. • ~ ,1 ! ~ 

o.44 ~ • ~- ~.24 -_ _ : : 47t.o I · ·::_ 2.1 -
. I . ' ' 

Maharashlra 

,: 0~16 ~: 27.9 I : • 4.0 
;.· j41-

.~ ... 

Mysore 

Orissa 193.9 t: 
~ 

0.43 1.31 

. _ 'fotal , 4.26 _ 16.19 ' .~, . 2,232.1 i : 
14;.13 A reference to paragraph 13-33 ~woUid show t~at.~he. developiD:ents up to 

1951 and those undertaken since 1951 would create an 1rr1gat1on potential of 3 · 76 
million acres annually and a hydro-ele~tric power ins,alled .cap~city. of 0 · 265 
million kW. As against these figures, the projects and .sc~em.e~ descnbed _1n~~1~ chapter 
if carried out* would provide an additional annualrrngatlon of 16·19 ~lhon acres 
and addition;! hydro-electric power installed capacity of 4 · 2~ million ~WJ To these 
must be added the small improvements alr~dy made and P.fOposed t? 9e made to 
pre-1951 works. . : J ~ ..... i 

*Set parail'aph 14-50 aad 1'-21. 
23I&P• 



TABLE XXXIII 
, 

PARTICULARS OF PROPOSED PROJEcrS 

GoDAVARI Riv:mt SYS1EM 

Index number Name of scheme 
~ 

Proposed. Proposed Proposed Proposed Estimated 
power: . l11111Ulll . annual live annual . 

j reservoir 
instQned . ~ irrigation" · diversion storage . losses 

' \-A., 

,. , 
kW. '. acres · • ••• T.M.C •• -~-. ' . '_., i ' . ~ ~ ... "'"'•t 

' .. .. . -. .... 

SCHEMES INCLUDED IN m PLAN · '. . . ' 

ANDHRA PRADESH 

.. 1C.2-G.5-A.l Godavari Canals Project (Pochampad)-
Stage I · • '· · • • •• 340,000 65.8 • • •• 

J - • • , ... ,. : 

4C.2·0.12·A.4j0·1 GuntewadajBalimela Hydro-electric . · 
Scheme (dam to be built jointly with 

·6s.s 10().0 8.6 Orissa) • • • • • 180,000 •• 

2 medium schemes . . • • • • 24,200 3.6 2.8 1.1 

. Total • • • 1&0,000 364,200 69.4 

MADHYA PRADESH 

2 medium schemes • • • •• 40,500 3.0 2.1 0.1 

22 minor schemes • • • • • 13,901 ~ 
2.7 

81 small tanks and diversions • • •• 16,700 J 

.Total ' 71,101 5.7 . ' • • • • • • 
202 



1\WIAilASHTRA 

· tC.2-0.7-l,f.2 • Pen~ga Project • • • • 37,500 •• zs.z 

1CC.2-0.9-lfA Dagh River Project < • . . . . . . . . 110,000 8.3 

11C.2-0.9-lf.5 j Itiadoh Project • • • • •• 134,000 12.3 

3 Medium schemes • • • . . 84,900 6.6 
~ ..? 

56 Minor schemes .. . .. . . . . ' .. 69,684} 
6.4 

. 251 Small tanks and diversions ' . . . . ... 78,793 

: .. Total • • • • . . 37,500 ~477,377 "33.6 

.. -( . 
"'··"' " . . "· MYSORE ' 

... 
' 
. . ... '..-...., .. 

,.· T ' . " ... 1,000} .t .. . 
Minor schemes • • • • • • 

• e 0.4 
Small tanks and diversio~ • • • •!' 1,000 . .. . ~, 

: .. ,.,.-, .. 
Total • • • • • •• .. ·'2000 . •... , G-0.4 

• (: :; . ;~ } •'' 

~ ~ ,. o*"• 

' ORISSA - . v 

' '. ~ ..... 

4C.2-G.12-A.4/0•1 BalimelajGuntewada · Project (Stage 1-
. · Power) (dam to~ _.built jo~tly; }rith~n : .. · '·t · :~ :# .... ,.. u .. d ... ·-...;.;_;,._. • : ;~::.~ 
· - ' Andhra Pradesh) • • • · • 240,000 . • • . . 6 S·S 

;,_ .... I'-"') 
-, ~~ ·z. < 

··~····· ··--· ----··--· 6 Minor schemes ----;-:·-;---;-:--;----;;--·--4,2001-M--· 

38 Small tanks and diversions • · ·• : ~ :. • .... : ·,· · .. 6~650 J . ·.: :: ., 
'\ -- ~ _, ,... "~..,. * ··c·'·" ·J • 

Total -~ • • ~ ' .. 240,000 1:- ~ ' . 10,850 :,· <.. . 0.9 - .. 

See paragraph Z4-SO 
~.. ... .. - ~ ·~ 

i j. \i". 

6.0 3.6 

6.6 1.7 

16.3 3.0 

6.3 0.9 



Index number . . 

TABLE XXXIII (Continued) 
PARTICULARS OF PROPOSED PROJECTS 

GODAV AR1 RivER SYSTEM 

.. ·Jtame of scheme • . . . • Proposed .~ ~ Proposed · , Proposed, · ) Proposed 
power . ' annual - . annual - - live 

• installed irrigation . . diversion storage 
i.,_' ·;.J : 

' ; , .. 
. . . . ·~ ~ 1 i • :... r 1 , _; ... 

.. .•. ~- .. -

Estimated. 
.,.-annual 

reservior 
· losses 

kW. acres •.....•... T.M.C ..•....... 
• : .. • ~ " ........... , • • • • - ! )' l :"-') • .._.' -:. l . 

SCHEMES ON .WliiCH;·A V,IEW HAS, YET. TO BE TAKEN REGARDING TillER INCLUSION IN m PLAN 
• • ' l . " • • • 

·.;:::~ :;·~:-,"; .·: -~ ANiniRA PRADES:H 1 :-·:~: :-~ 

4 Medium·· schemes • • 

· 2 Minor schemes .. • • • • • • 

Total • 
' " . • • 
' ' MAHARASHTRA . • 

17C.2-G.1-M.7 Karanjwan Project-Stage I • 

20C.2-G.8-M. 10 Upper Wardha Project-Stage I 

21C.2-G.7-M.ll Kayadhu Project . . . . .. • 

3 Medium schemes ., • • • • 

TOT;AL . . . . . ' 

. .. 
.. . . 

• • . . 

.. 

. ... 

. .. 

. 63,500 

[4,750r; 

68,25_0 ... 
'l •-;;, ; 

uo,9oo ; j 

68,000 

7~,_800· ~ 

72,000 .• 

330,700 l l . __ ,. 

16-0 

0·~· 1 

16·8 

f ··.' 

14·4 

14·1 

1.·~··· 

12·1 

47~li·~· 

SCHEMES NOT REFERRED TO IN m PLAN 
t! , ...... 

ANDHRA PRADESH 
't.- ·' • . . 

1 C.3-G.S-A.l Godavari Canals Project (Pochampad) • 
Stage II . .. . . . . 

• j 

. . ' . 1,593,000 
. ,; 128,500 

• Godavari Canals :Project •(Pochampad) 
Stage 111 • 

.. 
• 300,000 170•2 

204 

.. 

16·1 

·5·s 
13·2 

5·6 

8·0 

, ' .. 
t •• j 

100;2.' 

• • 

3·6 

0·1 

3·2 

l·S 

2·4 

.. 

... 
' J 

18 ;t\ 

• • 

·.'I 
' . 



C.3-G.10-A.3 • Inchampalli Project 

• • 
4C.3-G.l~A.4 • Singareddy Hydro-electric Scheme 

SC.3~G.1~A. S • lppur Reservoir Scheme 

• • 

• 

7c.3~G.1~A.7 • Providing 6 teet Drumgat~s to. Goda~ari 
Anicut • ... .. • •· •· 

\ ' 

sc.3-G.4-A.S . Devnoor Hydel ProjeCt • .· 
'·. ·- , .. 'f " .. • IJ 

11C.3-G. SA.Il Kuntala Hydr~electric Scheme • 

i2C~30.6-A: 1% · ;· Lower Maner Project · 

i3C.3-G.9-A.U ·.: Pranhita Project ·• • • • 
• • 

i;C,'i-G.t~A.t; Lower Machkuttd: Hydet."Pr6ject; ~t ~:- • 

16C.3-G.l2-A.16 Lower Sileru Hydro-electric Project 
.. ··- . T. 

4Mediuni 8chemea • 
" • t...ot ..... - - ., . . • • • • 

2 Minor schemes • 
- .. ., ... ~. , . -· 7S Small tints arid .diversions ,,., . <o--,, -..J ··-#~ ...... . . ..; • • 

Total • • 

17C.3-G.8-Ma.l Wardha Scheme • 

.. .. 

• 

. . 450,000 
600,000 •• 

210,000 . . 
1,676,000 

420,0()(), 

.... 249,600 

33,000 .. 
"9,000' •• . . . .. 
'2,000 11,000; 

• • 250,000, 
3~000 

...... 1... ! 

3Q,OOO •• 

210,000• • • 

•• 75,600) 

•'· \ 1S6,344} " ... ·' 

• • . :4,16S: 

l,g42,500 4,~~722 . ' . 

. . 6,300 
2,000 

110·0 390·0 
669•4' 

8zo·7 N.A.· 

371·2 205•0 
8Z0'7 

-57•4 • • 

45'0 ~3·~;\ 

3'9 ' 
... 3~3 \ 

12•2 1.• !: 

S7'•1. 110,Q 
45S'3 .. 1.:- i) 

46'7 3·3 

84·-.,: 12·9 . 

t6··i· 6.iz: 
. 

~ ' """ 
26•8 

w~.., 

1,050·8 ...... <0 ........... 

O·S 
o·s 

1·8 

66·7 

. . ... 
N.A .. 

: • \I 

SS·S. 

. \ 

11~9 
' o·~;ol 

2~l:. 

27-•0) 

v·v 
O•Z 

l·Z 

:f·O 

18C.3-G.9-Ma.z ·~ Upper Wainganga Project ·. ·,. • ·: .' ::7,SOO ·:·:17s,70Q t':"· 19~~ '2. -~~~ 1S·3 \~ · i~o 
).OG~3·0~9.~Ma.4 .... BijJ:!a Project .. 

27C.3-G.9-Ma.11 Uskal Scheme 

. . • • • ::·-6i:s06 ':;·-· ··6~·~. .. .... ~r.4 ~. ·· ·a·s 
.. "~'"" ·- .. ---··----· ··---· ·-··· ----~- . ----- . -- ----.. ~- -·- ----·····-- ... -·-··-· . 

. 6,000 o.s 1·0 0·2 
o•z 



' Jndex number 

TABLE XXXIn (Continue4) 
PARTICULARS OF PROPOSED PROJECTS 

• GoDAVARI· RIVER SYSTEM 

. · ·. Name~of.scheme-
Proposed 

Power . 
installed 

Proposed 
annual 

irrigation 

.. 
'' ' 

Proposed 
annual\ 

diversion' 
.. ,;, 

Proposed Estim~ted 
live · annual .. 

~ ..... • J 

storage ..-- reservozr 
losses 

~ ' I ' • '• 

----------------------------------------------------------------'-·-·------~------~·~· 
• "' f o, •. ,.: 

28C.3-G.9-Ma. 12 ."Nahara Hydel Scheme . • 

31C.3-G.9-Ma. 15 'Deo-Ama Son Scheme • • 
• • • 

. .. ' \' ·~ -

:32C.3-G-.9-Mawl6/ Bawanthiui Project (Jointly . witli Maha· · 
M. 34 rashtra) • • • • • 

37C.3-G.9-Ma~ 21 --Pench Diversion Scheme 

38C.3-G.9-Ma. 2'2 Kulbehra Scheme .· ·: 

• 

• 

• 

• 

40C.3-G.11-Ma.24 lndravati Hydel Projects · 

4iC.3-G.ll-Ma.25/ Bhoopalapatm1m Project 
M.45 • (jointly . with Maharashtra) ·• ·• . 

·· 47C.3~G.1i-:Ma.31 · Boioda-Waler and Upper Nibra Scheme 

. 
48c.3:G.11-Ma.32 Gudra Hydel Project • • 

SJC.3:G.11-Ma.37 Berudi Scheme • • • • • 

• 

:k.W. r., . acres-~ .1 * .... _ .. • ••••• T.M.C ••••••• 
• '!... ol; ~ __., ~ ...... -· .# .... - - v 

• • 

7,700 

• • 

:20,200 

206 

•• 

• • 
., .. ' 

\ ~') 

27,500 

541,000 

170,000 

.. 
. 53,000 

10,000 

• • 
15,000 

25,000 -! 2. 9 
\..,. . .... ~ ... , 

l. .· -- ,j " j 
. .. "' . . .) 
~JO,OOO 

134,000 

:301,100 

. 9,000 

128,000 

22,000 

. . 
10,000 

3"7 

IJ"7 

·:.z·o 
' . -~ .. -

.12·0 
~;. . 

'29·7 

. : 0·9 
9"8 • .. ' 

rBg·~ 
. ' 

10·0 
2$2"J 

2·7 
16•3 

12"6 

1·4 
14"2 

4·8 

13·5 

.. ·' 

... - ~ .. ' 
~· 

12·0 

~ .23 •0 

12·0 

411 ~o 

100·0 

37·4 

' 
'28·0 

28.0 

0·7 

:)•,8 

l '<' . -~ 
.. .. 

2·2 

: '4•() 

:.1~7 

i • ' ., 

'37~ I 

'42:0. 

5•4 

'1 ~-6 

·,, 4·4 



55C.3-G.ll-Ma.39/ Kotri-Nibra Hydel Scheme Gointly with •. -
M. 46 Maharashtra) • • • • 93,000 

60C.3-G.ll-Ma.44 Kokral Scheme • • 

· 61C.3-G.ll-Ma.45 Jallavagu Scheme · 

· 63C.3-G.10-Ma.47 Mukpara Scheme • • 

64C.3-G.10-Ma: 48 Kormanar Scheme • • 

• • 

• 

• • 

-

3,000 

2,700 

-7,CX1J 
'· 

1,000 

•• 

5,000 

12,500 

15,000 

4,800 

· 67C.3-G.12-Ma. 51 Sabari Multipurpose Project Gointly with 
J012 Orissa) · • • • • • . (250,000 1,060,000 

. . -
68C. 3-G.t2 M~ 52 K~nta Proj~t Gouitt~ with ·orissa)·· 
/0.13 . . . ; ; . . l . ' ; • • ; • . : 

700.13-G. 12 Ma.54 Kaklur Mupari Scheme • 

• 

• 

37 medium schemes' 

400 minor schemes 

. . .. . . . 
. '. . . .. . 

23,050 small tanks and diversions . 

.. . . 
MAHARASHTRA 

Upper Godavari Project • • 

. . 

.. 
• 

. 50,000 

7,300 

. ... 
. .. 

1,269,900 

5,000 

. 30,000 

20,000 

461,000 

. 58_0,660 1 
t 1,061,000 J 

4,148,160 
'·~ ~ . 

~22,600 

63•0 

0·5 
0'7 

1·4 
0•4 

1·8 
. x:4 

0·3 
0~4 

'113·2 
. . . 

l 4·0 
;8·8 
'2•5 
:I.'S 

41•2 . ' 
141·4 

396·6 

80·0 

1·6 

2·8 

:10o:o 

'38·0 

:4·6 

f .• 

. c ..... 76C.3-G.l-M.l 

77C.3-G.l-M.2 

80C.3-G.2-M.5 

JayakWacti Project-Stage II ~-- -· --.~--.. ·-;· · ·- ·- · -~ ~-- ·· ···· · · ··· ----620,300· ---------55· 8- -----23 • 3 -----··· 
. 

Pravara .Ri~er Project • • • •. 143,200 9~5 6·5. 
• 27,fX» .. 9 ·.o ·-

' 

~ 8.0 

:s:o 
0•4 

S:4 
' . 

( . ,l 

' 

. ... 

84C.3-G.3-M.9 · · · Lower· Dudna Project··· ·· ;··::·-;--, -~; ·- . :·· ;~. ·-------123,000 ---·· ··12·5------2· 5---0 ·9 
~ • • • . • I .l. 
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ssc.3-o.4;.M.to 
86C.3-G.4-M.ll 

88C. 3-G.4-M.13 

89C.3-G.4-M.l4 

'92C.3-G.8-M.17 

94C.3-G.8-M.19 

98C.3-G.7-M.23 

9~d.:J~ti.7-M::2r ' -: ~ 

103C.3-G.9-M:28 

TABLE ~XXIIL(Concluded) 
PARTIGULARS·OF PROPOSED PROJECTS 

GoDAV AR1 RIVER· SYSTEM 

Name ·oJ sc~Jem_e.: 

bhanegaon Project 

De~noot Projec\ · · · 

• 

• 

. . 

• • 

• • 

Lower Tirna .!'roj~ct • . • . • • 

:· Lendi P~oj~t _ .. , . • • .. ~ ... •• 

. . . . . . . 
~ Lower W:unna ttroject • • • • • • 
"' • •• • • > 

Dongargaon Projec't • 

Peniuiga Irrigation ·Project 

Lower Wainganga Projeet · 

• 

•· 

• 

• 
• 

• 

• 

Proposed 
power 

installed 

33,000 

• • 

. ... 
. ... 

•• 
i 

Proposed 
annual 

Irrigation 

acres .. 
Sl,OOO' 

53,000 

, ... 72,900 
'40 ...... _, ... 

,S9~000 
4 · .. : • 

76~000 

120,000 

98,000 

37s,ooo · 

240,000 

1()4~.~~0.9-M.29 . : · Pra~hi~ Project 217,000 ' •• 

107C.3-G.9-M.32 

108C.3-G.9-M.33 

32C·.~-Q.9~M.34l. ·. 
Ma.16 . 

K.anhan River Project • 
• • • 

Pench River Projec't • • 
Jlawanthari Project . . • 

(jointly' with M1dhya Pradesh) 

• 36,000 

• 
66,700 

'-• 

• • • 

11~~.~-0.?;M.39 .. · TultuU Project • • • • • • • • • • • 

113C.3-G.9-M.41 

11 ~C.3-G.9-M.44' I 

Kathani Project 

Andhari Project 
.. . ) 

• • 

• 

• . . " . 
" • 

• 

,33!,300 

232,500 .l 

. . 

94,000 

72,006" ... 

Proposed 
annual:" 

diversion • 
.. 

Proposed Estimated 
live annu~l 

storage Jeservoir 
[OS$eS 

• . • . . . T. M.C .•• I ••• · 

9·2 

.. 7·3 .. 
7·5 

! 5·f 

13·6 

a·1 .... "" 

4S·~ 

19·() 

zk9•9 

38~1 

2P2 
33'4 . ' 

• • 
. • 

6·3 . .. 

• • 

3 ·.9. 

2·1 

5·3 

.. 1~:1 
17·3 

19·(} 

14~4 

1~4·9 

32•4 

38'•4~ 

~ .. 7. 

7•7 

.5·3: 
·~ ' l' 

• • 

O·!) • 

0·4 

1·3 

3·3 .. . \.! .. ·., 

2·5 

3• 9: 

1; f 

84·"8 

2·3 

5•6 

I " ....· ... 

0•8 . .. 
1•0 

0·8 



4lC.3-G.Il- B)oop-.lapatnam Project (jointly wiltt 
M.45jMa.25 Madhya Pradesh) 

55C.3-G.ll- Kotri-Nibra Hydel Scheme Uointly with 
M. 46/Ma.39 Madhya Pradesh) 

119C.3-G.ll-M.47 Bandia Hydro-electric Project 16,000 • .z4•9 21·0 3·4 
24 medium schemes .. 560.,200 46•1 50·4 11·1 
12 minor scbet;nes 7,260 l 

}- 38·6 
1,620 small tanks and divefsions • 771,240 J 

Total • 400,7.00 4,429.500 389·6 

MY SORE 
3 medium ~hemes • 63,200 8 ·1 

Minor schemes • } • 
Small tatU,s and diversio.ns • 97,000 19·4 

TOTAL • 160,200 l7·5 

OlUSSA 
l23C.3-G .11-0 · 1 Upper lndravati Project • • 89.,500 187,200 25·1 12·0 N.A . 
124.C.3-G.ll-0·2 Indravati-Kolab Project 408,900 63·3 12·7 N.A. 
126C.3-G.ll-O ·4 Bhaskel Project 61,800 8·7 N.A. 
132C.3-G.l2-Q·l0 Upper Kolab Hydel Project 101,000 34'-7 28·0 N.A. 

·67C.3-6.12-M". Sabari Multipu.qlose Project (jointly with 
51/o-1 Madhya Pradesh) .. 

·68C.3-G.12-Ma. Kouta Project ( iointly with Madllya 
52J0.13 Pradesh) .. 

134C.l-0.12-0; 14 . . taJim,QJ,a Irrigation Project 319,200 62·8, 
7 ~schema& • • • • 13C,600 17-·1 N.A . N.A • \ 
l~~ • 1 .. l!.U..t6X> N . .A,. K.A. ,_..,._.,4i,....s • 

TOWII • • 
.,. .,.,110 

~·· .. 
2SJ"I' 
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' Reservoir losses 
i \4-14 In addition to ~he total diversions, shown in paragraphs 14-8 and 14-12 

above, the estimateq res~rvo!r losses from new major and medium projects, will 
exceed 136 T.M .. c~ on the· Knshna and .485 T.M.C. on the Godavari. · The total 
live; storage capacity of new major and medium works on the Krishna and the 
Godavari will exceed 1,136 T.M.C. and 2,513 T.M.C. respectively. 

. !;4-15 · The losses from minor schemes and small tanks included in this chapter 
hav~ peen estimated on the lines explained in paragraph 12.;25 and thes~ amount 
to 293- T.M.C. on the Krishn'a and 409 T.M.C. on the Godavari against proposed 
annual diversions of 256·4 T.M.C. on the Krishna and 253 ·2 T.M.C. on the Goda
vari~ See also paragraph 15-26. 

,. -
Proposed annual diversions 

j f4-1 ~It seems necessary to point out here that the annual diversions for different 
proj¢Cts described in this chapter (as well as for those described in the preceding 
two! chapters) are as furnished in each case by ?the State Government in whose 
terr~to.ry the project is located.*-

[ J4-17 The qua.ntity of water proposed to b~ diverted for an irrigation canal 
depends not only :On -the area proposed lobe :irrigated but also~ on the: crop pattern 
~fdojlted,- Full-particulars, to the extent available, have been given in Section 3 
of A.nnexures XI and XV of the area to be irrigated from each project, the crops 
provosed to-be grC?~' the d_utie~ (acres-per mean cusec of water) assumed for ea~h 
crop and the anticipated diversions month by month or by crop seasons. It wtll 
be s~en therefrom·thatthe amount of water, in feet depth of water, proposed to be 
div~rted for each acre to be irrigated (delta) varies widely from project to project. 
The; overall·result can be seen from the figures of average delta given in paragraphs 
14-8 and. 14-12 above. : It will be seen that Andhra Pradesh proposes to divert the 
largesf amount .of water per acre irrigated, next comes Mysore and then Orissa. 

i ;_,. . .' c • 

l 14~~8 Obviously, by adopt_ing a different crop pattern on any project, the 
diversions required can be increased or reduced considerably. For example, much 
more water is ~needed by sugarcane than, say, kharif paddy and about twice as 
mu¢h water is needed by kharif paddy, in Ahdhra Pradesh and Mysore than by 
sayj jowar and:· other d~y crops in kharif in those States. Paddy, in rab! (w~ich 
is an inferior crop than paddy in kharif and has a lower yield) needs about tWice 
as ! much water as paddy in kharif. Again, ·kharif paddy in Andhra · Pradsh, 
Maparasptr~ o:r. Mysore generally needs twice as much water as khar[f paddy i~ 
M~dhya Pradesh. · · 

' l 14-19 Little .field or experimental data are available of the duties or water 
requirements, of different crops. The figures adopted for various projects. a(e 

~. stated to be based on .local experience. While it appears to the Commission that 
considerable improvement can be effected in these duties, it is difficult to formulate 
any firm conclusions because these dutie:s vary from place to place, depending on. the 
nature of the soil, the prevailing tempertures, the rainfall during the growing season 
and, what is equally important, irrigation methods adopted, the habits of the 

*During inter-State discuss10;ns it was held that the other States we.e i.a no \\3) COilllllitted to an 
acceptance of these figures. 
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cultivator~ a~d the use ·ot manure. It is well known lhatin sQtnt; placesJ~~~tiva
tot:,s ~ver-: Irf!gate even. to the '?xtent of redu~ing the out-tw;_~ ~of: C!OP~ ~ ~ ~h~~X~ 
This IS a ~ubject on ~htch co~stderabl~ expenmental and de_monstt:at~o~ Wili"~lllH.~~ 
be done In each regton and In each district or part of a district. -~~z 

. 14-20 The diversions for irrigation also-include an.element.o£lo,.sses in.irriga- · 
tion canals and distributaries. These losses are considerable and ordin.arily _ariiohnt_, 
in the case of unlined channels, to about 25 per cent of the total diversion at hea4 9{~ 
a canal. These losses would, however, be proportionately much more· 'wlier'e ~the 
~nal~ are proposed to be run with a low-capacity factor for. many ~ont~~-~ }}Us 
sttuahon emerges because of the crop pattern adopted on many proj~ts .reqlJll'!ng 
the canals to be run only with a fraction of their capacities for a number of months . 

. ·• ' f . l . 

14-21 For power projects the particulars given in Secti~n· ··3 ~of' ~~exures 
XI and XV show the qu~ntity of water proposed to be used for gene:J;"ation·of power 
by months or by seasons. Except in projects described in pa.ragrap~ 14-22 and 

· 14-23 below, · this use does not repre'sent ·a diversion. As~· s'tated in paragraphs 
14-8 and 14-12 above, the CJ,Uantity of the water to be let down into the river below 
the power house has been shown in italics in Tables XXXII and· IO{XII_I. Thi$ 
water may be picked up by another project lower down either for further·generation 
of power or for irrigation. · · ' 

~ - .• .• -- . • . • ..•.•• ' \ t. ( . .. } "-;. 
. ' . • I .~ • ,; !! 

14-22 There are a number· 9f hydro-electric projects; on 1 the Krishna river 
system which involve the diversion of Krishna waters outside the basin. These 
diversions are shown in Tables XXXII and XXXIII in the same manner .~s for irri-
gation and as are follows: ·; --~ · • ': ~ I .! 

...... !1- .. t 

Index number 

21 C~3-K. 1-M.6 

25 C.3 K. 1-M.10 

27 C.3 K. 1- M.12 

28 C.3 K. 1- M.l3 

29 C.3 K. 1-M.14 

30 C.3 K. 1 M.15 

.. 31C.3·K.tM.I6 ~ · 

33 C.3K. 1 M.18 

. 34 C.3- ·K .. 3-M .• 19 
r . 

_37 C.3 K. 5-M.22 

. 
Name of scheme 

Koyna Hydr~eleetric Project-Stage IV. : · 

Patharpunj Project 
... 

Gothana Project 

Kadvi P~oject - ·• 

Kasari Project - • 

Phonda Project 

Kumbhi Project 

' V edganga Project 

Ajra Project ' •. 

Velholi Project 

- .. 

. • 

.. 
-.. 

.. .. . 

. .. . . ' 
; 

Total 

* Additional installed capacity for westward diversion. 

· .. , .Installed . . ·r : · • ) Annual 
· .. ·power · diversion 

kW~ · ·: i :'T.M.C. 

3·19000*-;- i: \ 
J: ,... • \ 1 

30,000 

50·4 

3·6 

: : ,·. · 25,ooo·z i ' ,·. ~ 2·1 

. '. --132,000 24·0 

':' :·.' 367,ooOj (',' \) 48·9 

'70,oqo 12·6 

. .. :~ ·. '} 
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· A.ccordhtg tp the information furnished, a small part of the tailra.Ce wate1s from 
~.ach of the proJects mentiop.ed above will be used for develoEing irrigation in the 
west c·oast arras, for· wat~.r- sqpply to towns and villages and for induS.trial purpo· 
ses. · 

- . t4~2~ jbe Upper Indr3v~tj Pt:oJect (123_C~3-G.ll-O.I) will di~~rt 25 ~ 1 T.M.C. 
of w.ater t.lltP. Ui~ Mah~n,'l:dt basiQ. for an Installed power capac1ty of 89,500. kW .. 
The .taU .til~~ w~t~rs ~re. propos~d to be used wholly for irrigation. · 

. . 
· 14-24' S9me .of the irrigation projects also aim at utilising the Krh;hna and 

tlt,e; ·Godavari, waters oqtsid<! their drainage basins. These include 

(a). f'rqm the Krishna 

(i): Nagarjupasagar .Projectr.::-Stag~ JI (Andhra Pradesh}; .about fifty per cent 
· · . of the additional irrigation on the Left Balik Canal and 100 per cent 

of the additional irrigation. on the Right Bank Canal wauld be 
.outside. the .Krishna draina.g.e basin. 

(it). PJJ.lic~int~13 :ProJ~ct (And~ra Prade~h) : abo-qt 44 per .ce~t of the 
trrtgatton would be outside the Knshna drainage bastn. 

(iii) Tun&abhadra High. Le":e! Ca~al~St~ge II {Andhra P~adesh) : ~bout 
6() p~r: cent of the addit~onal ungatton would be out¥de tht" drainage 

· basin of t4e ~risllna. -

(iv) Sangameswaran Canal-Stages I· and II (Andhra Pradesh) : all the 
irrigation would be outside the Krishna drainage basin. 

(v) Madras Canal (Madras) :all the irrigation would be outside the 
Krishna drainage basin. 

(b) From the. Godavari 
(i) Pocha,mpad Project~Stage II (Andhra Pradesh) : about two .. thirds.. of 

th~ additional. irrigation would b~ in the Krishna drainage basin" 

~ (ii) lppur ·Project (Andhra Pr~desh): about 4/Sth of the irrigation wQuld· 
be,Qptside the Godavari drainage basin. . . . 

(iii) Upp~r Indravati (Orissa) a power projeGt (see paragraph -14-23); 
th~ .tail race waters would be used for irrigation in the Mahanadi 
basin • 

. 14-25 In connection with the projects· described above, which would irrigate 
areas outside the 'Krishna and Godavari basins the Commission ·has not made any 

·· investigtions about the availabili.ty of water, if any, frcim other sources for. dev~ 
Jgpment of thes~ areas. This did not appear partiqtilarly necessary in view of the 
general hydrologic features and history of water shortage in these areas, the diver
~fptis already made of Krishna wat~r~ for these areas and various projects mooted 
in the pas~ .. for this purpose. In case of the Orissa p_roject, referred !o in paragrapp 

· -·t4-24 (b)(tu) abov~, there should be enou~h water tn the Mah~nad1 basin but tt 
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has been stated that the forest areas proposed to be. developed cannot be. com~. 
manded from the Mahanadi. 

14-26 In ~nnection wit~ t~e proposal to. use Krishna water:S" for ~ater supply 
to Madras city, the Commissio.n has examined the proposals,tnvesttgated by; the ... 
Government of Madras, for getttng water from sources other than the Krishna and 
are of the view that, taking all factors into consideration the best and most economi
cal source of water supply for Madras city would be the Krishna. · · 
Other uses 

. - . 
14-27 Of the projects described in this chapter, only two are. intended~ for·· 

water supply; one is for water supply to Poona city (39C.3-K.5-.M.24) and the 
other for water supply to Madras city (15C.3-K.7-Md.l}. The ·former requires 

. 3·45 T.M.C. and the latter 15.5 T.M.C. Two other projects Peddavagu 04C.2;...G.9- · 
A.6) and Kinnersani (16C.2-G.l0-A.8) provide 1.42 T.M.C. and 4.32 T.M.C. res-· 
pectively for industrial use. While no other specific projects. have been putfor
ward for water supply to other parts of the two. basins or for industrial use, the 
State Governments have stated that, in due course, supplies would be needed for· 
these purposes. , . . 

• ,! • 

Out of an estimated population of 60 million people in the two basins, about , 
80 percent live in villages and get their water supply from tanks and: wells,: etc. lt1 
is only for about 20 per cent of the. population or for say 12 million. people: that; 
specific water supply schemes would be necessary; some already exist. Assuming 
that this population of 12 million would gradually increase to about 20 million,.at. 
40 gallons per head per day, about 50 T.M.C. of water would be required. "This 
will not, however, be all consumptive use. A substantial part will return .. to the~ 
river system through drainage. 
Regeneration 

14-28 As indicated in paragraph 14-19 above the deltas proposed ·for· di~' 
fferent crops are on the high side. It has also been sated in paragraph 14-20. that' 
the diversions for irrigation include· an element of losses from irrigation canals 
and distributaries. · · 

As stated in paragraph 11-26, excessive use of irrigation waters-in· the field~ 
and seepage from canals c'Jntribute to ground waters.It has further been· stated/ 
in paragraph 11-27 that this accretion to ground waters unless withdrawn_ through· 
wells, would seep into the rivers wherever there is good sub-surface- drainage. In·; 
the absence of such drainage, this accretion would fill pockets, cause water-logging· 
and call for artificial drainage operations. · · 

14-29 It has also been stated in paragraph 14-20 that the losses from un-lined 
canals and distributaries may amount to about 25 per cent of the diversion at the
head of a canal. A large part of this loss comprises seepage into. the ·ground~ : 
As· regard seepage from irrigated fields, this would d~pend on the difference b~t~eerr · 
the water delivered to the fields and the consumptive· use by crops: · .. · 

"Consumptive use has been defined as the sum of the volumes of water used' 
by vegetative growth of a given area in transpiration and building of plant tissue· 
and that evaporated from adjacent soil, snow or intercepted precipitation.. . It is. 

-
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the' amo~nt ot water that' i's chang~d froni a liquid to ~ gaseous state withi~ atl . 
area because of evaporation and/or transpiration ......... the source of the water, 
whe.ther from~natural rainfall, ground water, or surface irrigation, has little effect 
o1i the· amount required . to produce· a good yield, providing fertility, disease, 
insects or: qther factors· are not limiting growth and production. Therefore, the 
more :useable rainfall, t~e less the need for irrigation. And, even though excess : 
irrigation water .is applied, ; actual .consumption.remains about the same. The_~ 
excess either returns to the natural water supply of the basin or is consumed on 
lands other than those originally irrigated. This explains the great amount of 
":return 'flow"· which occurs in many of our western river systems .............. "* 
.,';' :_, •il \ , ( • ,} I ' "_,. ' ; , . • 

. :: .14~30 It would b~ recalled t.hat most of the. areas proposed to be provided 
with ,irrigation facilities ;already.· bear crops, supported by rain, or are under forests 
or . scrul?. ·jungle. Thus th~ .· actual depletion from the wafer supply of the basin 
by: new irrigation projects would be the difference between the consumptive use by 
irrigate~ crops and the. consumptive use by un-irrigated crops, forests or scrub 
jung~e.,.' .. , ; . · 

14-31 It is difficult to give any quantitative idea of the difference between the 
proposed diversion· at the head of canal and the net additional consumptive use by 
irrigated • crops. This difference would largely be an accretion to ground waters in 
the. first. instance and. would later appear as regeneration, except to the extent it is· 
withdrawn through wells and pumps, or is used by crops on, or is lost by evaporation 
from, .areas other than those originally irrigated. 

• . ! ~ • ' 
,. . f • 

Optimum. use· of · varying river supply· 

14-32 In view of the large fluctuation in the tiver supplies available from year 
to year, the proposed annual diversions in most of the projects described in this .. 
ch:;~.pterand relat~d An~exures XI and XV· have been limited, for irrigation projects, 
to the ,river flow estimated to be available, on the average, in three years out of four 
and~ .for power proj~cts, on the average, in nine years out of ten. 

14-33 Provision has been made in the case of some projects for a carry-over 
stor.age, 1 1argely to. keep some water in reserve for use in case of a delay in the 
onset· of the monsoon in the .following June. Such a carry-over would be useful, 
ho.wever, ;only when such delay follow$ a year of high supply. It will not be of much 
us~·when such delay in the onset of monsoon rains follows a low supply year. 
On· the other hand, if the rains break .early in a year which follows a high supply 
year; the carry-over will reniain unu~ilised. : ... 

~ .. ··14-:-34.,The procedure described in paragraph 14-32 above would result in 
a substantjal part of the average yield remaining unutilised. Also, since the total 
yield for .. any one year will not be known until about the end of Septe111ber, or. 
of-. October in. some, parts of the two .basins, it is possible that a project in t4~ 
upper reaches· of a river may, in .the early part of the flow season, utilise mor~_ .• 
water . than its due. share and leave the lower projects to suffer the consequences . 

. · , *U.S. Department of Agricullure Consumptive Use and Irrigation JVater Requirements of 
Milford Valley, Utah, by Wayne D. Criddle ; April 1958. 
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· 14-35 This subject was discussed by the Commission with the. ·tepresentatives 
of the State Governments concerned individually and jointly. At th.e inter-State 
·meeting in Ootacamund, the general concensus of. opinion which·· emerged was 
that, to use varying riv~r supplies to best advantage, a limit should be imposed on 
the acreage of perennial and kharif crops on each project and that ~he supplies 
left over in the reservoir at the end of the flow season should ·be used fot: irrigating 
a varying area of rabi crop, depending on the actual supply available in any yetar. 
The exact limit to be placed on the area of the kharif crop would. have to be deter
mined for each project.· It may be desirable to have this area ba~ed on a percentage 
availablility of even more than 75 per cent .. Such a limit on the sowings during 
kharif, followed by a rabi crop utilising the entire balance of the flow. available 
in any year, would do no harm to upper projects; yet make for a· maXimum use 
of the water resources as well as their equitable distribution du~ing years of low 
supply. . , . . . . · · . 

. Relative · merits of various ptojects 1; , 

. . 

· 14-36 For a comparative study of the rdatiy~ medts of various projects 
described in this] chapter, it would be necessary to examine the diversions proposed 

·from the point of view of . , : : ' 
(a) optimum use of water resources ; · '· 

(b) increase in national production per T.M.C. of wa:t~r diverted ; and 

(c) total benefits from a project as compar(!d with the. cost of development. 

14-37 From the point of view of optimum use.ofwaterres.)_urces,the following 
considerations would be important : . . . ' . ' ' 

(a) for power projects, 
(i) whether the tail race waters are returned to the ri~~r:bel~~ the power

house, thus providing a· source of .regulated 'Yater:.su.pplffqr other 
uses lower down, e.g., additional power generation~ ungatlon ._; <; ·:., 

(ii) whether the power-house is situated in th~ supply ,line of. a~ Ji~rig~ti~·n 
work and the tail race waters are used wholly or partly for ungatlon : 
and · · · ···· ·, ·' 

.• . . . . . . /. , .... :. , .. 

(iii) whether after generating power, the tail race waters. esc~P?·to the -~ea 
and the uses to which these can be. put are severely hm~ted. or only 
of secondary importance. . ..... _·· ·. , _ 

(b) for irrigation projects, . : · ~- · 
(i) whether they require a relatively low irrigation d~lta or a high irrigatlo,n 

delta; · 
~ I ,. ; 

. ' 

(ii) whether any part of the tot~l divers!on for irrig~tion is li~ely.. to, ret\l.rn 
. to ··the river. as regeneration, which regeneration can~~ ·u,sed:l?W~~r 

down ; and .; .:.~ ~~~:~~ t"Lc·.:-~L\' 
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(iii) whether the project is not likely to yield any useful return flow . 

. 14-38 F~om the point of view of increased national production per T.M.C. 
of water diverted,. the following ._considerations would be important : 

(a) for powet projects, 

(i) those with a high head will produce more power per T.M.C. of 
waterused than those with a low head ; and · 

{ii) whether they would produce fitm power or seasonal power; 
. (b) for irrigation projects7 whether they are : 

(i) for reclamation of lands which prior to introduction of irrigation do 
. not produce any crops ; or 

(ii) for conversion of rain-fed cultivation to irrigated agriculture in 
. areas wp.ere a reasonably good un-irrigated crop can ordinarily 
be obtatned ·year after year; or . . 

I . 

(iii) for ~onversion of rain-fed cultivation to irrigated agriculture in are
as which are subject to "scarcity conditions" (see paragraph 8-22); or 

. (iv} for ineteasingthe intensity of irrigation and cultivation in an area 
already irrigated or for changing the crop pattern of an irrigated 
·project to another requiring larger quantities of water ; or 

(v) for stabilising irrigation in an area already receiving some irrigation 
supplies which are either inadequate or not timely ; or 

. (vi) for conversion of forest lands to agricultural lands. 

14-39- While every attempt is generally made to work out in detail an estimate 
of the totai costs of development, before a project is sanctioned, little information 
is available,. even for sanctioned projects, of the total benefits from. a project. 

: The methods· now being followed for assessing the benefits from irrigation and power 
projects are not much different from those followed at the beginning of the present 
century. Apart from water rates, water cess and the increase in land revenue, 
ort account of the introduction of irrigation, some projects make provision for a 
betterment levy. It is, however, not clear why a part of the sales tax collected by 
State Governments on commodities based· on irrigated agriculture and a part of the 
excise. duty ·on tobacco, sugar, cotton textiles, etc. based on agricultural produce, 
largely the result of irrigation projects, should not be regarded as a direct benefit 

. from · water resource development projects. 

Similarly, there is no reason why an attempt should not be made to study and 
assess (even though_ approximately) some of the indirect benefits- from irrigation and 
power projects. and take them into account in considering the relative merits of 
various projects. · 
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Further developments on pre-1951 projectS· :. : l ; ·· . .. · ~ . . 

14-40 The particulars of projects of Category A, as given in Section 3 of 
Annexures VIII and XII, ~ould show that th~ following: further. developments are 
contemplated on the projects named below.: .. ; . ) . ; ·; : : .. : .. ::) ;:i .. 1; ·:::>>;i~ 

t ~ ~ . . , j • .: .. ~ J .... : ~ . -: -·-) ~ , :. W<. • f ·:., .' : " L 

Index number 

IA-K. 7-A. 1 
2A-K. 8-A~ 2 
3A-K. 7 -~3 
4A- K. 11-A. 4 

.SA-K. 12-A. S 
6A- K. 12-A. 6 
7A-K. 12-A. 7 
21A-K. 8-My. 3 

IA·G. ·s-A. 1 
• 

3A-G. 4-A. 3 

4A-G. 4-A. 4 

SA- G.4-A. S 

6A-G. 4-A. 6 

7A-G. 6-A. 7 

SA-G. 10-A. 8 

lOA- G. 9-Ma. 2 

ItA-G. 9-Ma. 3 

12A-G. 9-Ma. 4 

13A-G. 9-Ma. 5 

14A-G.i9-Ma. 6 

15A-G. 9-Ma.? 

Name of project 

/' I • < t 

". .·. Additionol ·, .. ~ . : Additional · . ·. :~ 
irrigation · · diversion · ' 

contemplated' 1 ·~ · : · ·· ; ; I 

. ~ . ) 

Krishna River System · ·. (acres) . ·. . ' .. ; . (f.M.C.) : 
) i 

< ' ... 

• ' • ' , • • : _j ' •• ,. \ • j 

Krishna Delta Scheme . • • '.,. , . :; 156AOO .. >, < ; . : :4·33, . ' 
Kurnool Cuddapah Canal System 170,000 5·27 
Dindi Project • .. • r 1 . r ; • , 4,800 ~ i . :~ · .. ; 1 1· 62 
Palair Project • . . ' ' ! 2100 ., . ' ·, . 0·19. 

" • < • > 1 ' I I ,. ·~ 

PakhaJLake • • :. · J,loo· : · · : ·• · l ... 0·16 
~ I Muneru Systein ' ·~ . . ' : . . .· . . ·:. 5,100 ) , ·~ ~ ·o-4t· 

Wyra Project· 
Anjanapur Reservoir -: 

.. 
. ' . . 

. ' ' 
; ,• 

. : .. ~ 6,100 . ; ·: ; · . : ·,' O·ll; 
•. ·•,} .. _ .... fsoo ;·::.l,,.:l,Q·3Il 

• d " .. • • • - , •• .., ,. ~ f ; . • ~ . , .,. ~ . ,:· i ., 
,.#,,~'!: ...r.a.~ - ....... ,._. •J 

ToW 348,500 ' 12.60 

K.hanapur Channel , • . 

; Fateh Nehar .: . · •. 

1\fahbub Nehar · · 
:; • I 

Nizamsagar Project , ,· 
. ! ..... 1. 

Pocharam Project · ' · · 

Manair Project • 

Laknawaram Lake 
. i 

' . 
Roomal Tank . • '• l 

I ! ' l ,# 

Chichbund Tank. . .: ' 
· B~ri Tank ; ·:-- ~ ~ .. . , . .' r } • : 

1\foorum Nalla Tank 

Sarathi Tank 

Jamunia Tank 
. ' I :I' ¥ I J 

• 

( ·r \09~~. ~.: <'> ~:o13·65 . . . . , . 
I .. 

;; 1,500 .•. , ;'l ; ' 0~83; 
5,900 <i: 88 .; 

•, ,'!.l; 'Jr··•o·:.., .••... •,.~.~ 

; .. ' . . . . '-2,100 ·. ' ' '' ' i ; . 0·30' 

1,700 0·22 
-. '·' 't _,. "'~ -. r 

1)100 0·33. 

. 1,000 ' ' ' • • 0·05 
I • . ~ i / ~ ,_ i ... l t 

· '· Total ·:.. . 140,900: . ' ., . 16·72i 
-.. '- '· \, ~ l. - .. ..,..' '•' . .I ~ ..... : 

. These developments may .not involve much _ad~itiona~ eXpenSe but ~ould 'need I 
to be examined in the light' of the consideration set out in paragr~phs, -14-~7 ~~ 
14 38 b . j • , ' . - a ove. · · · · · · - / · · 

23 I &: P 
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"'. 

Nature of the proposals for new works_ . . . 

. .14-41 . ~As. indicated in paragraph 14-2 above, the projects described in this 
chapter are in different stages of investigation and consider~tion. . Field investigations 
have been, or are being, carried out for a relatively small number of projects. There 
are many projects which are based on a preliminary reconnaissance of the project site 
and topo-sheet studies" while quite a large number are based merely on topo-sheet 
studies.·· "The proposals,_as submitted to the Commission, must therefore be regarded, 
in many cases, as of a preliminary nature and subject to considerable modification 
when the detailed investigations are carried out. Even though the State Governments 
seem to have put forward all likely projects, the Commission would not rule out the 
possibility of some other schemes being found necessary or feasible in due course. 

· 14-42 It would be obvious that the engineering and economic feasibility of 
most of the projects have yet to be established. For the engineering feasibility con
siderable field investigations must first be carried out and the economic feasibility 
would depend on the circumstances at the time a project is to be undertaken. Prima 
facie some of the projects, which require the construction of dams two or three miles 
·long, with large _spillways, to store only one or two T. M. C. of water would not seem 
to be practical propqsitions, at least, at this stage. · " 

For some irrigation projects, the Commission is doubtful whether the land 
would be capable of absorbing the quantity of water which is proposed to be put on 
it and yet remain healthy. Most projects do not make any provision for drainage 
works in the wake of irrigation and practically no studies have been carried out to 
ass~ss the likely· effect of irrigation on soil fertility. 

· On some of the power projects, a relatively large installed capacity has· been 
proposed for" seasonal power" which would be available for about four months 
only. 

14-43 It would not be incorrect to state that, by and large, the projects des
tribedin this chapter have been put forward by State Governments on the tacit 
assumption of unlimited funds being available and each project assuming for itself the 
Qighest priority _on the available flow at the site of the project. 

Joint projects 

14-44 .A number of projects on the Krishna and Godavari basins have already 
been sanctioned as joint undertakings of two States. These are the Tungabhad
ra Project, the Rajolibanda Diversion Scheme, the Tungabhadra Project High Level 
Canal, Stage I. and the Tungabhadra Hydro-electric Proj~ct, Stage II between Andhra 
Pradesh ~nd" Mysore and the Machkund Hydro-electnc Scheme between Andhra 
Pradesh and Orissa. 
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Andhra Pradesh and Orissa have agreed to have a common dam for the Gun:.· 
tewada/Balimela Hydro-electric scheme (4C.2-G. 12-A.4/0.l). Also, Andhra Pradesh 
and Mysore have agreed to co-operate on the Tungabhadra High Level. Canal 
Stage II, when sanctioned. . 

14-45 According to the information supplied to the Commission, Madhya 
Pradesh and Maharashtra are willing to co-operate on the Bawanthari Project 
(32C.3-G. 9 Ma. 16/M. 34), the Bhoopalapatnam Project(41C. 3-G. 11 Ma. 25/M.45) 
and the Kotri-Nibra Hyde1 Scheme (55C. 3-G. 11-Ma. 39/1\!.46.). Similarly, Madhya 
Pradesh and Orissa are agreeable to und!rtake jointly the Sabari Multi-purpose Pro
ject (67C.3-G. 12-Ma. 51/0.12) and the Konta Project (68C. 3-G. 12-Ma. 52/0. 13). 

Assistance needed by one State from another 

14-46 A number of projects, though proposed for the benefit of one State, 
would submerge part of the territory of another. These are . · . . . . . .. 

(a) the Swama Project (2C. 1-0.5 A. 2) in Andhra Pradesh which would 
submerge some land in Maharashtra; 

(b) the Upper Sileru Project of Andhra Pradesh(3C.1-G. 12-A. 3), which 
would submerge large areas in Orissa ; . . 

(c) the Suddavagu Project of Andhra Pradesh CC.,2-G. 5-A. 3) which 
would submerge some territory in Maharashtra; . . 

(d) the Inchampalli Project (3C. 3-G. 10-A. 3) of Andhra Pradesh which 
would submerge areas also in Maharashtra and Madhya Pradesh ; 

i 

(e) the lppur Reservoir Scheme (SC. 3-G. 10-A. 5) of Andhra Pradesh 
which will submerge some areas also in Madhya Pradesh and Orissa; 

(f) 

.(g) 

the Lower Machkund Project (15C. 3-G. 12-A. 15) and the Lower 
Sileru Hydro-electric Project (16 C. 3-G. 12-A. 16) which submerge 
areas both in Anhdra Pradesh and Orissa ; and 

. . 
the Lower Wainganga Project (103C. 3-G. 9-M. 28)the Kanhan River 
Project (107C. 3-G. 9-M. 32) the Pench River Project (108C.3-G.9 M. 
33) and the Kathani Project (115C.3-G.9 M.41),all of Maharashtra, 
which will submerge areas in Madhya Pradesh. .· . . 

There are a number of medium schemes also for the benefit o1 one State which 
submerge area-in another. · 

14-47 The schemes mentioned above can be executed only if one State comes to 
the assistance of the other in acquiring land for the benefit of the other· · 
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Need . for inter-State co-operation, and adjustments 
. ' 

14-48 A number of projects in different States, as presented to the Commis
sion, impinge on each other. For example, on the Krishna, Maharashtra intends 
to utilise part of the Koyna storage for Koyna Irrigation Scheme (6C.2-K.1-M.1) 
whereas Mysore is banking on the same water for use on its Upper ·Krishna Project 
Stage II .(11C.2-K.2-My.2). · The Ghataprabha Project of Mysore (11B-K.3-My.1) 
and the Ajra Project of Maharashtra (34C.3-K.3-M.19) are based on the same waters. 
The Madras Canal Project (15C.3 K.7-Md.1) should, it is stated, be treated· as a part 
of the Nagarjunasagar Project (1C.1-A.7-A.1).:: Andhra Pradesh wants the Tunga
bhadra Low Level Left Bank Canal, which is riow entirely in Mysore, to be extended 
into Andhra Pradesh',' the water supply to be obtained from the Tungabhadra river 
or from the Upper Krishna Project, Stage II. Andhra Pradesh would also like the 

. Upper Krishna Project, Stage I and the Bhima Irrigation Scheme (53C.3-K.6-My.10) 
to be extended into Andhra Pradesh for the benefit of areas now in Andhra Pradesh. 

~ ' i : : ' f : ., ' l ' . 

These projects can fructify only by close co-operation and mutual adjustments· 
between the States concerned. . 

. . . . . .·' " . '. ' , . , ; ; i . I . . . ·' -
. . 

14-49 On the Godavari, the Bagh River Project ofMaharashtra (10C.2-K.9-M.4) 
and the Bagh- Right,.Bank·Branch of Madhya ·Pradesh (30C.3-A.9-Ma.14) would 
rieed to be combined. into a joint project. Similarly, the Devnoor Hydro-electric 
Project (8C.3-G.4-A.8) of Andhra Pradesh has to be combined with Maharashtra's 
Devnoor Project (86C.3-G .4-M.11); both depend on the same proposed reservoir. 
So do the· Pranhita. Project (13C.3-G.9-A.13) of Andhra Pradesh and the lowest of 
the chain of hydro-electric developments included in Maharashtra's Pranhita 
Project (104C.3-G.9-M.29)., ._ .. ~ ·~ · .. · .. . . . 
. . , ' . 

. . The Inchampalli Project of Andhra Pradesh (3C.3-G.10-A.3), as p~ol?osed, 
will. drown . the Bhoopalapatnam Project (41C.3-G.11-Ma.25/M.45). Similarly, 
the lppur Reservoir Scheme · (5C.3-G.10-A.5) will drown the Konta Project (68C . 

. 3-G.12-Ma. 52/0.13) .. The Penganga Project of Andhra Pradesh (14C.3-G.7-A.14) 
and the Penganga)rrigation Project of Maharashtra (99C.3-G.7-M.24) depend in 
part on the same wate~s. . . 

. 14-50 The. lists of projects given in· paragraphs 14-45 to 14-49 above are not 
exhaustive. There will be vario·us .other projects which, will have direct inter-State 
impact. · · · · 

In view of the position described in paragraphs 14-48 and 14-49 above it may 
b~ _stated here that the. totals of "proposed power installed," of "proposed annual 
irrigation" and of uproposed annual diversion" as given in Tables XXXII and 
XXXIII and in paragraphs 14-8 and 14-12, are likely to be substantially more 
than the practical potentialities of the system. I~ some cases a pa~t of ~~e arC!l 
proposed' to be irrigated by one project will be submerged by the r~servo~ 
proposed for another. · · · 
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Need for an integrated basin-wide plan 

14-51 Apart from the inter-State impacts of various projects, as described 
in the preceding paragraphs, there is the overall question of the adequacy of the 
available waters to meet the demands of all the projects, which have been put for
ward by the State Governments. This~ question needs to be·examined first.by_sub-
basins and this will be done in_ Chap~er· XJ. ... t ; c r;: /. -

14-52 It may be stated here that there are, in the two ,basins, wet .areas and 
dry areas and a big range in between. While it is necessary for a: proper assessment 
and accounting of water resources, to .study each sub-basin separately; as .stated in 
paragraph 9-64, the overall hydrologic unity of the Krishna basin and of the . Godavari 
basin must be kept in view. Accordingly,'it is essential to· ensure that no project 
should at any time reduce, in any way~ the waters reasonably required : by another.. 
During years and periods within a year of low supplies, it would be· . important to 
regulate the river supplies in such manner as to make an equitable distr;ibution of the 
available waters between all t~e projects on a ,river sy~tem.~. · ' ; ~ ; '', : ·. · : .. :_', ; l , 

~ ; : ! . ~ A. .. : ~ : ··: : '> 0 ·~._ .> ~ '.; '/ \ \ t 1 ~. ~ ~: .~ 

14-53 It would have been noted from the earlier· chapters of: this report~ that 
work of soil conservation, like contour bunding,atid withdrawa:ts.for irrigation from 
wells in one part of a river system would affect;· to. some extent, the river flow ·and 
the availability of supplies in other parts.. Oti the otherhand, irrigation· d~velop:
ments in the upper parts of a river system would yield some retu n flow :whicli would 
be available for use lower_d~wn .. . : . . . -: ,; l. ~ ... ' :· ·1 .,-::.:_ ·: ,,.;·, 

f F , \ 0 • t ; "" ' > ~, ~ ~ • < J" ' f t .. -: f 

14-54 Development of water 'resources on each, river must,' therefore: be 'in 
accordance with a basin-wide plan; new projects must .be taken up in. accordance 
with this plan and the actual regulation of supplies must at· all times be carried 
out on an integrated basis, mutua:tly ·satisfactory to all ; concerned ... ·. ·~. -: : 

,. . . l ~ i ~ j~ ~ ), - .. ,, ...... ·- . .. ! ) :·t l ~ ( ~ l <-,, ; ; 



CHAPTER XV 
-

AVAILABILITY OF WATER SUPPLIES,IN RELATION TO EXISTING 
AND CONTEMPLATED USES 

Examination by sub-basins necessary 
15-1. The Commission's conclusions about the availability of water supplies 

in the two basins have been set out in paragraphs 9-57 to 9-64. In the three pre
ceding chapters and related Annexures, · the water requirements of all projects, 
existing and proposed, h.ave been described as presented to the Commission by the 
State Governments concerned. 

It has been stated in paragraph 9-64. that the discharge data at Vijayawada 
and at Dowlaishwaram would not, by themselves, be sufficient to determine the 
adequacy or otherwise· of river supplies available at the sites of various projects 
upstream of these points. It is necessary to consider the question of availability 
and of the requirements of the projects, as put forward by the State Governments, 
first by sub-basins.. · The river ·flow available in each sub-basin, directly from 
'its own catchment and from other sub-basins above it, has to be compared with the 
diversions being made and proposed from the sub-basin, together with the eva-

. poration losses from reservoirs and tanks in the sub-basin. . 

Sub-basin K. 1 Upper Krishna 
15-2 (a) General: The sub-bsisn (See Plate XI) comprises the catchment areas 

of the rivers Koyna, Yerla, Varna, Panchaganga, Dudhganga and that of Krishna 
from its source to its confluence with Dudhganga. The sub-basin extends over 
6,939 square miles and lies mostly in Maharashtra; only a short length of the 
Dudhganga is in Mysore. The length of the sub-basin along the Western Ghats 
is 140 miles and the maximum width from west to east is about 70 miles. 

Parts of Satara, Sangli and Kolhapur districts of Maharashtra and part of 
Belgaum district of Mysore lie in the sub-basin. 

(b) Topography and soil : A major part of the sub-basin lies at an altitude 
between 3,000 feet and 2,000 feet; the higher reaches in the ghats are at an elevation 
of about 4,500 feet to 3,000 feet.· 

The soil in the sub-basin is medium black except along the river valleys 
where it is medium black to deep black. 

(c) Rainfall : This sub-basin gets heavy rainfall from the south-west mon
soon crossing the Western Ghats. A large part of the sub-basin receives about 
3,000 mm to 1,000 mm (118 inches to 39·4 inches) annually. The western end 
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receives a rainfall of more than 3,000 mm while the catchment on the east of the 
line joining Kolhapur and Satara, gets only 1,000 mm to 600 mm (39·4 inches. to 
23 ·6 inches) annually. 

The weighted average annual rainfall is 1,508 mm (59·5 inches). 

There are 29 raingauge stations in this sub-basin but relatively few in the 
south-western part. 

(d) Evaporation : The mean potential annual evaporation in this sub-basin 
varies from about 1,088 mm (62 ·5 inches) to about 2,540 mm (100 inches) ; the 
average is about 1,814, mm (81 inches). · · 

(e) River flow : From the point of view of river flow, this sub-basin is very 
important as it drains about 140 miles length of the Western Ghats. Unfortu
nately, there are only six sites in this sub-basin for which some. reliable data are 
available. Of these six, Helwak and Jalkewadi are very close to each other ~nd the 
flow at Dhom is included in.that at Khodshi weir. Yeralwadi has a small catchment 
in the low rainfall area and Radhanagari has a small catchment in a :high rain
fall area. As will be seen from Plate XI, the distribution of these river gauge sta
tions is unsatisfactory from· the point of yiew of assessing the overall yield of the 
sub-basin. No data exist for the runoff Jrom the Varna, the Panchganga and the 
Dudhganga, all draining large areas of the Western Ghats. The useful data avai
lable (See Annexure II, Serial numbers 2, 9, II and 13) are as follows : . 

Site 

Khodshi ,weir 

Jalkewadi 

Yeralwadi 

Radhanagari 

• 

• 

*Post-monsoon flows are assumed to be nil. 

• 

Catchment 
area 

Square 
miles 

1,322 
356 

274 
42·5 

Weighted 
average 

monS'oon 
rainfall 

(inches) 

42·6 
128·3 
15·0 

197·0 

' . . 

Numberof · 
. years ~or Aven~ge 
calculating · · annual 

average 
·yield 

· yield• · 

(T.M.C.) 

12 79·7 
12 127·7• 
12 2·9 
7 21·4 

The total yield at Khodshi weir and at Jalkewa~i is 207 :4 T.M.C. for total . 
area of I ,678 square miles or 124 M. ~t. per square mde. This has been assumed 
also as the yield from the corr~spondtng P.art of th.e sub-basm south of the cat.ch
ment at Khodshi and Jalkewadt. There ts then an area of about 400 square miles 
in the head-reach of the Varna, Pan~hgang~ and Bhogav~ti where. the. monsoon 
rainfall is very much higher than the highest tn the Jalkewadt-Khodsht regton. The 
additional yield from this area may be taken as 40 T.M.C. 
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· : .For the area on the east of the '600 mm isohyet (Map IV) a net yield of 5 M. 
eft. per square mile may be assumed, ev¢n though for Yeralwadi, a yield of about 
10·6 M. eft. per square mile has been recorded. Yeralwadi has, however, a small 
catchment and its yield cannot be applied to a much larger catchment . 

. :, . . . . .. .~ : ,· . i , ~ ' . ~ ~- j . . ' 

Accordingly the av~rage annual yield from the sub-basin works out as follows : 
~ ·, : ~ "' I -1 " ~ •' J J • 

1,322.square miles above Khodshi weir 
i • .. r . : , · : · 

• i' I 
i ·'. \ 

2,244 square mil~s of high dinfall catchment~ west of 600 mm 
· · · isohyet, at 124M. eft per squar:e mi¥:. ·• .• • • · 

. , Additional yield fro'm tl\e . very high rainfall area in the upper 
reaches of Dudhgapga,Panchgangaand Varna(400squaremiles). ~ 

· ·• , ) ( ~ , • • ,.. ~ 1 • , • r ~ • 1 

. Net yield .from low rainfall area (ignoring transit losses in the river) 
3,017 square miles, east of the 600mm isohyet at 9 M. eft per square 

" . - "' ~ . ~ - . ' 

mile . · :- .- . ~ r- • • ' ' • • ~ • · • • • • • • 
. ~ i 

- ~ l i -. • • • 
• ~ ' I ! • < ' 

79·7 . . . . . 
127•7 . 

288·3 

T.l\1.C. (See Annex
ure II, Serial 
number2) 

T.M.C. (See -Annex
ure II, Serial 
number 9) 

" 
50·0 ... " 

27·2 " 
572·9 T.M.C. 

For a long term· average,.the yield may be taken as 550 T.M.C. 

Some idea of the annual variation in the yield from the sub-basin and its dis
tribution within.the -year' can be had from a study of the flow records at Khodshi 
and Jalkewadi,discharge· sites as giveri in Annexures II and III. However, it has 
to be noted that' a large ·part of the catchment is in the low rainfall region and that 
the contribution to flow from this region will be only from rainfalls of relatively 
high_ intensities occurring at irregular intervals during the rainy season. 

) . ' ; ' 

(f) Uses as in 1951 

. ; 

Nam_e. or particuiars of scheme 

2 Medium schemes . 

• < 

. ' 

" 4 Minor schenies. · i. · • · ·:· 

·. 

.. 
, Small tanksand diver;ions . • . . . p • • 

• ~Estimat~d ~vap~ration losses from reservoirs and tanks. 

" . ' 

.. 
""'•- I 

TOTAL' : - .• 
. . '. ( .. . .... 

. 

Average· Average 
annual annual 

irrigation diversion 
(ac•res) or losses 

(T.M.C.) 

9,800 1·5 
2,642- 0·2 

665 
0·5 

·• 

13,107 . 2·2 



(g) Power del'elopnzent: 

There were ~o po~er projects ~~stl~g 'in-·this- ~~b.ba~i~- ... J>ri~~ to -th~· year 
1951. ' . 

(h) Developments since 1951: 

Name or particulars of scheme 

(i) Projects in operation 

Radhanagari Project • • • • • • • 

12 Minor schemes. • • • 
Small tanks and diversions • • • • • 

(ii) Projects under constrircti()n • 
. . ' 

Koyna Hydro-electric Scheme (Stage I and II) • • 

. . • .. •. . ' 

• 
• 

Power 
· installed • 

(tW.) · 
¥_ : ; • .., : •• ; ·~· • 

• 
. • 4.800 • • . . 

'. ·• 
• 

' 
• .. . • . . 

• 
• 

• • 580,000 

• • 

·A.ve1age-- ·Average 
annual annual 

irrigation aiversion 
. (acres) • or losses 

(T.M.C.) 

. . 
,' 20,000 

·6,394 

1,670 

•• 

"'. 

1•1 
\ 6·5 

··o·4 
0·1 

67·5 
39"' 

13.813 1•5 7 Minor schemes • • 
Small tanks and diversions • • . ._. ' . . --- .. --- -... "' ~. '""·' . ._,, ..... ····-···- ·------·-- ·-2,437-----·---0•2 . 

(iii) Improvements to existing works • • • • ~ j • ' • ' ··. : 1,500 .I -. ·0·2 
• ~ • I (iv) Estimated evaporation losses:rrom:reservoirs and:ta~ks 

. TOTAL • • • . 584,800 45,814' 
10·4 
86·8 

(i) Proposed development : 

Name or particulars of schemes 

Koyna Irrigation Scheme-Stage I f6C. 2-K, 1-M. 1) • • • 
Dhom Project (16C. 3-K, 1-M. I) • • • • • 

Pathkal Project (17C. 3-K,.l-M. 2) • • • 

Venna Project (18C._3-K, 1-M. 3) • • • .. 
Koyna Hydro-electric Project'(Stage UI) • 

Koyna Hydro-electric Project (Stage:IV) (21C •. 3-K, 1-M.:6) • • 

25 I 8: P 

Power 
'installed 

. (k fY.) 

• • 

• • 

7,500 

60,000 

400,800 

I" . ' ' 

Average' 
Qll11ual 

irrigation 
(acres) 

. ·, 

104,200 

84,500. 

153,000 

25,000 

• • 

-

,; 

Average 
·annual 

diversion 
or losses 
(T.M.C.) 

29·4 

9·9 

20·0 

3·2 

67•5 
50·4 
SJ•8 
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(i) Proposed developments-contd. 

Name or particulars of scheme 

Koyna irrigation scheme-Stage II (22C. 3-K, 1-M. 7) 
Wang Project (23C. 3-K. 1 .. M. 8) • • • 
Fathurpunj P~oject (25C• 3-K.: 1-M. 10) • 

· Khujgaon Project (26C: 2-K. 1-M• 11) 
- Gothana Project (27C. 3-K. 1-M• 12). 

Kadvi Project (28C• 3-K. 1-M. 13) 
.. Kasari Project (29C; 3-K. 1-M •. t4) .• 

Phonda Project (30C., 3-K. 1-M, 15) • 
, Kumbhi Project (31C. 3-K. 1-¥.)6) • 

• 
• 
• 

f. Dudhganga :Project (32C. 3-K. 1-M. 17) • 
Vedganga Project (33C• 3-K• l~M. 18) 
4 Medium Schemes • • • 

• 

• 
Small tanks and diversions . . . • 

.. 

Estimated evaporation losses in re£-ervoirs and tanks 

.. . TOTAL 

15-3 Sub-basin K. 2 Middle Krishna 

Power 
installed 

(k fV.) 

30,000 

. 25,000 
1,32,000 
3,67,000 

70,000 
2,90,300 

13,000 
1,00,000 

14,95,600 

Average Average 
annual annual 

irrigation diversi·on 
(acres) or losses 

(T.M.C.) 
-~--------

144,600 8·8 
69,500 8·7 
~ 6,000 3·6 

246,800 28.0 
2,000 2·7 

10,000 24·0 
4,000 48·9 

64,000 12·6 
5,000 33·9 

190,000 22·1 
17,000 15·2 
66,400 11·4 

343,380 22·8 
81·2 

1,535,380 4,36·8 

(a) General : The Middle Krishna sub-basin. (See plate XII) comprises 
the_ catchment area of river Krishna from its confluence with Dudhganga to its 
confluence with the Bhima and that of all its tributaries outfalling in this reach, 
except the Ghataprabha and the Malaprabha.. It is 6,779 square miles in area 
and lies mostly in Mysore. Its elevation is from 2,000 feet to 1,000 feet. 

· - A small part of the sub-basin lies in Sangli district of Maharashtra; the rest 
in Belgaum, Bijapur an~ Gulbarga districts of Mysore. 

· (b) Topography and soil : The sub-basin is mostly plain country and consists 
of fertile lands at an altitude of2,000 feet to 1,000 feet. -

The soil in this. sub-basin .varies from deep black soil to medium black soil. 
· (c) Rainfall : This sub-basin lies in a low rainfall area, 600 mm (23 ·6 inches) 

and less per .annum. The weighted average annual rainfall is 565 mm (22 ·1 in
ches). 
· · . There are ten raingauge stations in the sub-basin, mostly in the southern 
half of the basin; the rainfall of the northern half is not well represented by the 
~~sting rai~gauge stations. 
· ·. (d) Evaporation : The mean potential annual evaporation of the sub-basin 
varies. from about 2,223 mm (87 · 5 inches) at its western end to abo.ut 3,493 mm 
(J 38 Inches) at the eastern tnd ; the average is about 2,85H mm· (113 Inches). 
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(e) River flo•v : Unfortunately there is not a single reliable. discharge site 
in the sub-basin. The rainfall during the south-west monsoon is less than 400 
mm (16 inches). In the absence of recorded discharge data, the river flow in this 
sub-basin has to be assessed by a comparison of the yield characteristics. of this 
and adjacent sub-basins and by a study of the isohyets, vegetal cover and other 
conditions existing in the sub-basin. · · · · ' ' l 

Taking all factors into consideration, it see~s re~sonable to assume ·a net yield 
of 5 M. Cft. per square mile, ignoring transit losses in the long length of the river. 
Hence the anticipated direct annual yield from this sub-basin of 6,779 square 
miles would be 33 ·9 T.M.C. say 35 T.M.C. This yield will be in the nature of 
irregular freshets during the rainy season. 

The sub-basin will receive the inflow into it rl'oni K. 1 Upper KrishDa siiJi..liasm, 
K.3 Ghataprabha sub-basin, K •. 4 Malaprabha sub-basin and, at. its lower end, from 
K. 6 Lower Bhima sub-basin. · , . ""~ 1 ; , . · '<' . , 1 

(f) Uses as in 1951: . 

Name or particula;s of scheme 
.. 

• • 

-~ .) 

Average Average 
annua I . annual 

irrlgation : diversion 
(acres) . or losses 

' · . ~T.M.C.) 

·-----~---------------------------;-,.,._; 

2 Minor schemes 
Small tanks and diversionsl • • • 

,'r ·:"-

Estimated evaporation losses from re$e:rvoirs and tanks 

\• 
(g) Developntentsince 19~1: 

\ 

Name or Jlarticulars of scheme 

TOTAL • 

• • 

• • 

• 

. I 

1,000\. 
• 6,336f 1·0 

• ... . 0·8 

7,336 
.. -,.. 

f~S 
'.);. . .. \ 

, . . 
· ' · . ·A ~ef~ge A~~,~~ 

·' annual ' 'annual 
·· irrigation diversion 
· (acres) ·or losses 

(T.M.C.) 
-------------------------:--·----------

' ! \. \ .~·.) 

(i) Projects in Operation t i 
,, 

' ' 
11 Minor schemes • • • . . • • .. 5,460 0·4 

Small tanks and diversions 1,302 0·1 

(ii) Projects under construction 
6 Minor schemes . • • • • 10,117 1·0 

Small tanks and diversions • • • • .. . . 4,789 0·4 

(iii) Estimated evaporation losses:rrom lieservoirs and tanks. - 2·9 

TOTAL . 21,668 4·8 . 
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(h) Power development: · · . 

There \a~ so far been no hyd~o-power development in this sub-basin, 
any proposed. · · 

. 
nor IS 

(i) ·Proposed developments ·: 

Average Average 
Name or particulars of schemes annual annual 

: :' irrigation diversion 
(acres) or losses 

(T.M.C.) 

----------·-----:---:--------------------. ' • f 

Upper Krishna Project Stage I (11 C. 2-K. 2-My. 2) . • . . • 

Upper Krishna Project (Extension to Andhra Pr~desh) (1C. 3-K, 2-A. 1) 

Bijapur Lift Irrigation Scheme (44C. 3-K. 2-My. 1) 

• 533,000 92·5 

180,000 54·4 

• . 850,000 120·2 

· - Uwer K:rishna Project· Stage II. · (45C;3-K. 2-My. 2) • • • 667,000 115·0 

1 Medium scheme . • • • • 25,000 2·7 

· 5 Minor schemes . • • • • • • • • • 8,030 N.A • 

. Small tanks and diversions • • • • • • 7,875 0·5 

- -Estimated eva,poration losses from reservoirs and tanks - . -• - .• • ·-· - .-. . 19·3 

'; 
• . . 

.. ToTAL 2,270,905 404·6 
J J 

. . 
15-4 Sub-basin K. 3 Ghataprabha 

(a) General : Th~. Ghataprahba . sub-basin (See plate XIII) extends over 
3,409 square miles in area, most of it is in Mysore ; the uppermost part of the basin 
is in Maharashtra. 

Portions of Ratnagiri and Kolhapur districts of Maharashtra and portions of 
· .. Belgaum and Bijapur districts of Mysore lie in this sub-basin . 

.. · ... (bf Topography and soil :. _G-reater part of the sub-basin has an altitude 
ranging from 3,000 feet to 2,000 feet ; the upper reaches going up to 4,500 feet ; 
the ghat area has dense and rich forests ; 

Medium bl~ck s~il and deep . black soil are the major soil types in the. sub-
basin. · 

. . . . . . . 
(c) Rainfall·.: Most . of the x:ainf().Il it\ the basin is during the south-west 

monsoon. period. Th_e rainfall in the ghat _area of the basin is heavy ranging from 
3~500 mm to 1,000 mm (137 ·8 inche·s to 39·4 inches) per annum; the non-ghat area 
rec~ives less than 600 mm (23 · 6 inches). 
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The weighted average annual rainfall of the sub-basin is about 921 mm 
(36•2 inches). 

There are seven rainguage stations in this sub-basin. 

(d) Evaporation : The mean potential evaporation in the sub-basin varies 
from about 1,088 mm (~2·5 inches) to about 3,015 mm (119 inches); the average 
ts about 2,052 mm (90 Inches). · 

(e) River flow : Of the four sites for which somewhat reliable data are 
available, Hadalga, Daddi and Ajra are situated in the uppermost part of the 
catchment and represent only a small part of it, . . . · 

Since discharges at the fourth site, Dhupdal, include the discharges at the three 
upper sites, it is proposed to consider the data at Dhupdal for assessing the yield 
from ~is sub-basin. The data at Dhupdal (See Annexure II, serial -num.b~r 16) 
are available for 23 years. . 

The catchment area of the river at Dhupdal is 1,080 square miles ; the contri
bution from the Markendeya catchment and the rest of the sub-basin, , 2,329 
square miles, is not guaged. The Markaildeya catchment is similar in most- respects 
to the catchment above Dhupdal and may be expected to give about the same 
yield per square mile. The rest of the sub-basin lies in the rain-shadow, has a 
much lower rainfall than the part above Dhupdal and is relatively fiat country. 
Taking these facts into consideration and the actual or estimated runoff in the 
adjoining sub-basins, a net runoff of 6·0 M. Cft. per square mile of catchment 
(ignoring losses in the river channel below Dhupdal) has been assumed for this 
part of the sub-basin. _ 

Approximate annual yield may now be worked out as follows : · 

(i) Average annual flow at Dhupdal (1,080 square ~iles) 

J(ii) Diversion by existin~ projects u?stream 

(iii) Total of (i) and (ii) • • • • 

• • 

• • 

(iv) Average annual flow from Markandeya ~atchment (38.0 
square miles @ say 120 M.Cft. per _squar~ mil~ • _ • 

(v) Anticipated net average annual c~tribution from 1,949 square 
miles at 6 M. Cft. per square mtle • • • • • 

Total for the;sub-basin) • 
say 

141·0 T.M.C •. 

0·1. 

141·1 

11·7 

198·4 
190 

, 

,, 

,, 

,, 
, 

Some idea of the annual variation in the yield from this sub-basin and its 
distribution within the year can be had from a study of the flow records ~t_ Dhupdal 
as given Annexures Iland III. 



(f) Irrigation uses as in I9JI: 

Name or particulars of scheme 
,, t 

.• i. 
l • 

. t 
- ,• _; • • I. ~ • ' ~ J • ~ ~ ; " 

. : 1 Medium schem~ · • , ·, . • • • ! l ; . . 
' .. . ' • ' • • , . 5 Minor schemes:. • • • 

. Smalltanksanddiversions ;; :~:.:. :>~i .~. , ,· .. ' .· ~ ... , ... ,· ... 
• ! • . ~ .... : , • y· t . t .·.• , ~ • \ r:·· ·r ; .· . . . . . . , ~ . ! .. . , J 

. , . ~stiinated ev~p?~~tJ~~ i l?._s,s~~ f~~~ n:~~ryo~rs. and · ~nks' . ·" 

• ToTAL 

i . ~ ~j 1: :_ ; .' , I .J 
?· 

'' (g) De~elop,;.,e~ts :'since ,;;l95l :. ·, I •• ! ' r 

' ,l .·~ ~ .... l Jli~· ,,:~ ..... ...It.'; ? 

f· ' ! ' 

' ' 

. 'I' 
:' \ 

·,. 
) : -~ - ~ .: . .. _; ... ) 

, . . 

. ' 

Average 
annual 

irrigation 
(acres) 

14,400 

2,791 

4,171 

21,362 

Average 
annual 

diversion 
or losses 
(T.M.C.) 

1·4 

0·3 

0·4 

0·9 

30 

Average Average 
annua 1 . ; annual 

.irrigation diversion 
(acres) or losses 

(T.M.C.) 

·---------------·---------------------------------------------------------------
I (i) Projects in operaiion' ' ' · · 

Ghata:prabha Project (llB-K. 3-My. 1) 

3 Minor schemes • • • 
,·- ,' 

Small tanks and diversions · • 
l.; ! 

(ii) Projects :under construction'S 

3 Mi,nor schemes ·; · -

Small tanks and diversions 

.. 

• 
' . " . .. .. .. 

.. 

(iii) Estimated evaporation losses from reservoirs and tanks. 
. , 

ToTAL 

------------~--- ---- -----·-~ ··--" 

• • 

' 

• 

298,000 

2,349 

543 

3,300 

3,494 

307,686 

34·8 

0·2 

0·05 

0·2 

0·3 

3·2 

38·8 

(h) Power dev~lopment : There is so far no hydro-electric development in the 
sub-basin. 
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(i) Proposed developments : 

Name or particulars of scheme 

-------
Ajra Project (34C. 3-K. 3-M. 19) 

Ghataprabha Project-Stage III (46C, 3-K. 3-My .. 3) 

Ghataprabha Project-Stage IV (47C. 3-K.J-My. 4) 

Medium schemes • 
Small tanks and diversions • • • 

. ' 

Estimated evaporation losses from reservoirs an11 tanks. 

ToTAL .• · 

. . 

· Average· Average 
Power · · · 'annual annutzl. 

installed irrigation diversion 
(kJV.)' (acres)' orlosses 

.(T.M.C.) 

262,500 8,000 30·5 

298,00Q . : 34·8 

166,000 ·: 37 ·1 

' 11,700 ·: i ,: ·2·8 

29,900 2·0 

9·6 

. : 262 .. 500 513,600 116·8 
· i i .I 
~ • •· ' l •-<' ' • 

.. J :. ~ . . t. ' ' . 

15-5 Sub-basin K. 4 Malaprabha · :: i f ; '· ; ~ i 

(a) General : The Malaprabha sub-basin '(See. plate xiv)· ~o~prf~es the 
Ca~ChJ?ent area of. the. river ¥alaprabha and all its tri~utari.~s. It is 4,4~9 square 
mtles In extent and Is tnangular tn shape, the apex of the tnangle corresponding to the 
confluence of the Malaprabha with the Krishna. 

The sub-basin lies wholly in Mysore, in the districts of Belgaum, Bijap~r 
and Dharwar. 

(b) Topography and soil : The western part of the Malaprabha · basin ·has 
an altitude· ranging from 3,000 feet to 2,000 feet while the rest of the· basin is at 
about 2,000 to 1,600 feet. The .area in Western Ghats is covered with dense forests. 

A greater part of the sub-basin is covered with red loamy soil. , '. 
.. ~ ~ - . -

(c) Rainfall : The catchment of the river in the. Western G~ats receives 
fairly good rainfall of about 1,000 mm and more (40 inches and more) per annum ; 
the rest of the sub-basin has low rainfall of less than 700 mm (27 · 6 inches). The 
weighted average annual rainfall in the sub-basin is about 675 mm (26·6) inches. 

There are 11 rainguage stations in the sub-basin. 
' "'I ' 

(d) Evaporation ·= The mean potential evaporation· in. :this. basin is about 
2,540 mm (100 inches) and it varies from about 1,0.88 mm (62 · 5 inches) ~o about 
3,175 mm (125 inches) in the sub-basin. . 

(e) River flow : Fairly reliable discharge data are~ available for only two 
sites, viz. Asoga and Kolchi; Asoga is situated a few miles below the source of the 
river and hence has a small catchment ; Kolchi is roughly in the middle of the 
catchment. 
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The catchment of Malaprabha at Kolchi is 1,140 square miles and the yield 
from the rest of the sub-basin, 3,319 square miles, is ungauged. In the lower 
part, the conditions are similar to those described for the lower part of the Ghata
parabha catchment and a net run-off of 6 M Cft. per square mile, has been assumed 
for this part. · 

Approximate annual yield may be worked out as follows : 
{i) Average annual flow at Kolchi (1,140 square miles) 

(ii) Diversion by existing projects upstream of Kolchi • • • 
{iii) Total of (i) and (ii) . ·• • • • . •. 
(iv) Estimated net average annual contribution from 3,319 square 

miles_ catchment below Kolchl@ 6 M. Cff. per square mile·. 
• 

55.4 T.M.C. (See Anm~x
ure II, Serial 
number 23) 

1·2 ,,, 
56·6 " 
19.9 '';· 

Total for the sub-basin • • 76·5 " 
say 70 T.M.C. 

Some idea of the. annual variation in the yield from the sub-basin, and its 
distribution can be had from a study of the flow records at Kolchi as given in 
Annuexures II and III. 

(f) Irrigation uses as in 1951 

Name or particulars of scheme 

. 3 minor schemes 
Small tanks and diversions • 
Estimated evaporation losses in reservoirs and tanks • 

Total 

(g) Development since I9JI : 

Name or particulars af scheme 

(i) Projects in operation 
5 Minor schemes • 
Small tariks and diversions 

{ii) Projects under construction 
1 Medium scheme . • • 
13 Minor schemes • • 
Small tanks and diversions . . • . . 
(iii) Estimated evaporation losses in reservoirs and tanks 

Total • 

• 

• 
• 

• 

• 

• 

• 

• 

• 

• 
• 

Average Average 
· annual annual 

irrigation diversion, 
(acres) or losses 

(T.M.C.) 

' 1,704 0·2 
34,139 4·7 

4·8 

35,843 9.7 

Average Average 
annual annual 

irrigation diversion, 
(acres) or lo~se;; 

3,932 
374 

10,800 
10,351 
4,994 .. 

30,451 

(TMC) 

0.4 

0·6 
1·2 
0·6 
2·8 
5·6 
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(h) Power development : 

. There has so far been ~o. hydro-electric development in the sub-basin, nor 
Is any proposed. · · · · . :-. : : · ... · 

(i) ·Proposed Developments: 

Name or particulars of scheme 

Malaprabha Irrigation Scheme (IOC. 2-K. 4-My. 1) • • 
2 Medium schemes . • • • • • • • 
Minor schemes • • • • • • 
Small tanks and diversions • • • • • • 
Estimated evaporation losses in reservoirs and tanks • ·• 

Total • 

15-6 Sub-basin K.1. Upper Bhima 

' I 

• • .. 
• • , • 

• • 
• • 

• • • 

~ \ ': ·, • r \ .: ::'· 

Average · · Average 
annual . . ann-ual 

irrigation i diversion 
(acres), or losses 

. ('l'.M.'C.) 

. ~ 
. 900,000 l .. 30.9 

50,800 ' . 
8•4 

. 4,050 N.A • 
N.A. N•A· 

\ • ;· •. 6!~0 .. 
354,850 45·9 

(a) General : The Upper Bhima sub-basin (See Plate XV) comprises the 
catchment area of the river Bhima from. its sourqe to jts confluencQ with the Sina 
and that of all its tributaries which fall into i~ in .this react,. includiD;g the Sina, . It 
is 17,786 square miles in extent and ~s approxjmat~ly ~ectapgul~r in. shape. . . 

Except for the southern-most part 'of tlie sub-basin, whicli lies 'in Mysore~ the 
rest of the sub-basin is in Maharashtra. Parts ·of Poona, Salara; Ahmednagar, 
Sholapur, Osmanabad districts of 'Maharashtra, and· part of ·Bijapur district of 
Mysore constitute the sub-basin. · · · · · · · · · · · 

• 
(b) Topography and soil: The. sub-basin has two. distinct zones ; the Western 

Ghats portion, having an elevation of 4,500 feet to 2,000 feet, and the plains with 
an elevation of 2,000 feet to 1,000 feet. The hilly zone is covered with thick forests 
and receives heavy rainfall. 

Medium black soil pre-dominates in the sub-basin ; the valley land; along 
the course of the rivers has deep black soil. . . · . ·. 

(c) Rainfall : The sub-basin p.~s t~ree distinct rainfall zones ; the· western 
zone having heavy annual prectpttatlon of about -3,000 mm to 1,000 mm (118 
inches to 39.4 inches), the middle zone with annual rainfall of less. than 600 mm 
(23. 6 inches) and the eastern zone with -rainfall· of 600 tnm to 800 mm (23 ·6 ·inches 
to 31 . 5 inches) per annum. · 
23 I &: P 
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The weighted average annual rainfall for the sub-basin is about 676 mm (26. 6 
inches).. . ~. 

There are 35 rainguage stations in the sub-basin. 
' 

(d) Evaporation : The mean potential annual evaporation in this sub-basin 
is high and varies from about 2,223 mm (87 .5 inches) at the western end to over 
3,810 _mm (150 inches) at the other ; the average is about 3,017 mm (119 inches). 

. (e) ){iver flow : There are 10 sites in this sub-basin for which somewhat 
reliable dis~harge data are available. All of these are, however, located in the 
upper parts ·of the catchments of individual tributaries. Of these, seven sites 
are located on .streams draining -the Western Ghats.. Chaskaman, Khadakwasla, 
Wadgaon, Nirgudsar and Vir are situated where the streams emerge from the 
'heavy rain-fall zone,· and Mulshi·dam and ·Bhatgarh are higher up in the high 
·rainfall area. The other three sites· are· in the rain shadow region. All the sites, 
.however, have small catchments. 

• .. • • t • • " ' 

. The data available (See Annexure II serial numbers 35, 34, 25, 32, 33, 42, 39, 
37, 44 and 46) for the sites mentioned above are as below : 

Number of Catchment Average Yield in 
years for area annual M. Cft. 

Name of site calculating (square yield per square 
a"Verage miles) (T.M.C.) mile 

Wadgaon • . . .. . . 12 78 5·2 66·6 
Nirgudsat • • • 21 284 30·2 106·3 
Chaskaman 0 .. • 20 140 19·2 137•1 

.Mulshi dam· • • 0 • • • • 31 96 31·0 385·5 
Khadakwasla • • 15 196 48·9 249·5 
Bhatgbar ·' • 20 128 34·0 265·6 .. 
Vir • 18 700 93·1 133·0 
Visapur . • • 10 154 1·2 7·8 

Hatwala:n ... 21 446 4·1 9·2 
Ekruktank .. • 17 159 4·6 28·9 

It will be observed that out of 17,786 square miles, which is the total catc~ent 
area of the sub-basin, guaged discharges are available only for 2,381 square rmles; 
for the remaining area, there are no data to rely upon. 

It is, however, noticed that the yield per square mile at Vir dam is 13~ M.Cft 
per square mile against 124 M. en:. per square mile for a large area sou~h of tt, repre
sented by Khodshi weir and Jalkewadi inK. 1 Upper K~shna sub-bastn (see p~r~
graph 15-2). Bhatgarh is upstream of Vir and has relat!vely a _large run-off. Strm
larly, Khadakwasla with a small catchment, has a relatively high run-off. 
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M ulshi dam has a very small catchment; it is in a very high rainfall zone. 

There are no discharge sites for the Indrayani system and some other streams 
on both sides of it. These streams, however, drain a high rainfall area and should 
have a higher yield than that represented by Vir dam. However, north of this area, 
which is represented by Chaskaman, Nirgudsar and Wadgaon, the yield is relatively 
lower. · 

It would seem, therefore, that for the un-gauged area on the west ofthe.600 mm · 
isohyet (see Map IV), it would be reasonable to assume a yield. of 124. M, Cft .. per 
square mile. For the large area on the east of the 600 mm isohyet, the run-offwoUld 
be low and with no allowance for transit losses in the long length of the river up to 
the confluence of the Sina, a yield of 5 M.Cft. per square mile. may be adopted. 

The run-off from . the sub-basin' may thu's be. worked out, as_ follows: 
(i) Total of average annual yields of catchments of cbaskainan, Mulshi dam 

KhadakWasla, Wadgaon and Bhatghar • 144•3 T.M.C. 
(ii) For the remaining catchment of 1,462 square mile~, west of the 600mm '·. · 

isohyet at 124 M. Cft. per square mile • • 1 ~ , • • , . • 181· 3 · ·' ., 
(iii) For the catchm'ent area of i5,686 squa~e mil~s, east ofthe600 mmisohy~t,, , 

at 5 M. Cft. per square mile ·• ·• • • • · • · • · • · . ' 78·4 . , ..,, 

Total • • • 
. say· 

Some idea of the annual variation in the yield from the sub:.basin and its distri
bution within the year can be had from a study of the flow records at the discharge 
sites mentioned above, as given in Annexures. II and III. It has to be borne in mind, 
however, that a large part of the· catchm!nt is in the low rainfall zone and that the 
contribution to flow from this zone will be only from rainfalls of relatively high in-
tensities occuring at irregular intervals. · 

(f) Uses as in 1951: 

Name or particularsofseheme 

Tata Hydel Power Supply Scheme . 
Andhra Valley Power Supply Scheme 
Tata Power Scheme (MulshiDam) • 
Nira Canals . 
5 Medium schemes . 
15 Minor schemes . 
Small tanks and diversions 

• 

Estimated evaporation loss-es in reservoirs and tanks . 

Total • • • 

.Power 
· installed 

(k W.) 

70,000 
72,000 
132,000 

4,000 

• 278,000 

. \ 

Average Average 
annual- ann·u.al . , 

irrigation diversion,·.· 
(acres:) o.c losses. 

(fJ'.M~C.) 

7·1 
9·1 

21·8 
155,100 32·0 

38,400 8·4 
12,319 0 7 
. 6,646 0 8 

9·9 
212,465 89·8 



(g) Development since 1951: . . 

--·--------~----------------------~----------------------------------·~ 

Name or particulars of scheme .. 

(i} Projects ~in operation : 

· Ghod Dam: Project (7B-K! 5-M; 2) • • • • 
3 Medium schemes . i 

' . . • 
13 Min,or schemes ..... • • • 
Small tanks and diversion~ • • . • ~ . 

' 

J • 

(ii) Projects under construction 

Khadakwasla Project-Stage I (5C.1-K. 5-M. 2) • • 
Vir Dam Project (6C. 1-K. 5~'-M. 3) 
3 ;Medium :schemes. · : : • • 
.12 Mirioi schemes. • • • •' • 
· Small tanks and diversions • • • 

_;: · ·(ili)·linprovenients to existing works ~ 
· ·: (iv) ·Estimated evaporation losses from reservoirs and tanks 

' ~ -. ' .. . 

J:otal • .. 
' .. . . 

.. 

(h) Power Developments: 

No pow~~ project has been taken· up since 1951. 

(i) Proposed Develop~e'!ts: · 

• • • 
• 
• . 

• 
~ 

• • 
• • 

• 

.. • 

• • .. 

Average 
annual 

irrigation 
(acres) 

62,400 
30,600 
13,094 

5,087 

77,000 
101,000 
26,200 
15,979 
3,308 

334,668 

Average 
annual 

diversion 
or losses 
(T.M.C •. 

8•4 
2·7 
O·S 
0·3 

17·5 
14·4 
1·7 
1·0 
0·2 
4·4 
7·2 

58·6 

---·----------------------~--------------------------------------------------

v ;. 

~ - ·~ 

Name or particulars of schemes 

Bhima Lift brigation Project-Stage I (8C. 2-K. 5-M. 3) 

Kukdi Project-Stage I (16C. 2-K. 5-M. 6) 

Chaskaman Project (36C. 3-K. 5-M. 20) ·. 

JJhima Lift.Irrigafion Project-Stage II (36C. 3-K. 5-M. 21) - . ~.. . . . . . .. 

Power 
•.. installed 

(k.W.) 

Average. 
annual 

irrigation 
(acres) 

100,000 

122,800 

115,000 

252,000 

A'Verage 
annual 

diversion 
or losses 
(T.k/.C.) 

15·4 

17·4 

12·4 

26·9 
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Proposed Developments-(continued) 

Average Average 
Power annual ·annual N arne or particulars of schemes 

installed irrigation diversion 
(k W.). (acres) or losses 

(T.M.C.) 
.. 

Velholi Hydel Scheme (37C. 3-K. 5-M. 22) . 30,000 . \ 4·7 
Khadakwasla Project-Stage II (38C. 3-K. 5-M. 23) . • 85,600 14·0 
Poona City Water supply and power project (39C. 3-K. 5-M. 24) • 13,500 zr·r 
Kukdi Project-Stage II (40C. 3-K. 5-M. 25) .. • .• 14,500 184,600 . 22·1 
Nira Valley Project(4IC. 3-K. 5-M. 26) 15?000 249,700 17·0 
2 Medium Schemes . 64,000 5·6 
7 Minor schemes • 7,409. 0·4 
Small tanks and diversions 36},827 ~ 22·6 
Estimated evaporation losses from reservoirs arid tanks . . . 49·1 

Total 73,000 1,542,936· 207·6 

15-7 Sub-basin K. 6 Lower Bhima 
. -. . . . . . ' " 

(a) General: The catchmept ar.ea of the lower part ·of the river Bhima from -
its confluence with the Sina to the point where the Bhima joins the Krishna, and 
_that of all its tributaries which fall into it in this reach constitute this sub-basin. (See 
plate XVI). It is 9,478 square miles in extent and is fairly rectangular in shape with 
a length of about 110 miles and a width of about 80 miles. 

The upper part of the sub-basin in Maharashtra lies in the districts of Osmana
bad, Sholapur and Sangli. Most of the sub-basin lies in the districts of Bidar, Gul
barga and Bijapur of Mysore. The lower part of the sub-basin extends into the 
districts of Medak, Hyderabad and Mahbubnagar of Andhra Pradesh. 

. (b) Topography and soil: Almost the whole of the sub-basin lies at an altitude--
of 2,000 feet to 1,000 feet and consists of valleys of several small rivers. The river 
Bhima flows about mid-way through the basin from west to east. 

. ~ . . . . ~ 

The greater part of the sub-basin is covered with deep black soil. 

(c) Rainfall: This sub-basin gets an annual rainfall of about 600 mm to 800 mm 
(23. 6 inches to 31:5 inches)~ the' weighted average annual rainfall for the sub-basin 
is 661 mm or 26 inches. · · · · · 

~ ' ' . 

There ere only nine raingauge stations in the sub-basin. 

(d) Evaporation: . The m~an potential a!ffiual _evaporat~on in t~s sub-basin 
is as high as 3,810 mm or ISO Inches, the maXIIUum 10 the Krishna basm. 



(e) River flow: There is no reliable discharge site in this sub-basin. The sub- , 
basin lies in a low rainfall area; the monsoon ralu.7aJ, w :lie~ contributes to the bulk 
of the river flow, is only about 400 mm to 600 mm (15 · 8 inches to 23 ·6 inches). 

In the absence of gauged discharge data in the sub-basin, the run-off can only 
be estimated by. a study of the flow characteristics of this and the adjacent sub
basins and by studying its rainfall distribution, vegetal cover, topography etc. 

, Taking note· of all factors, and ignoring. transit losses in the river, the net yield 
from 9,478 square miles has been assumed as 56·9 T.M.C., at the rate of 6·0 M.Cft. 
·per square mile; say 55 T.M.C. 

: ' ' ' ' 

This sub• basin will receive the inflow into it from K. 5 Upper Bhima sub-basin. 

The direct contribution from K. 6 lower Bhima catchment would be subject 
. to wide fluctuations. 

(f) Uses as in 1951,: 

Name or particulars of scheme 

3 minor schemes . . 
Small tanks and diversion • • 

. Estimated evaporation Ioss~s in reservoirs and tanks • • 
· Total 

(g). Developments since 1951 : 

Nwme or particulars of scheme 

Average 
annual 

irrigation 
(acres) 

170} 
19,130 

19,130 

Average 
annual 

irrigation 
(acres) 

Average 
annual 

diversion 
or losses 
(T.M.C.) 

3.5 
2·7 
6•2 

Average 
amzual 

diversion 
or losses 
(T.M!C.) 

·------------------~-----------------------------------------------
(i) Projects in operation 

· 3 Minor schemes 172 0•14 
Small tanks and diversions • • • • • 497 0·04 

(ii) Projects under construction 
2 Medium schemes . 12,600 0·9 
9 Minor schemes • 10,270 1·3 

Small tanks and diversions 2,297 0·2 

(iii) Estimated evaporation losses in reservoirs and tanks • • • . . 2·7 

T~Hal ' • ~ ~57836 5·3 
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. .(h) Power_ develop!nent: There has so far been no hydro-power development 
tn this sub-basin, nor ts any such development proposed. · 

(i) Proposed Developnzents: 

' . 
Average Aveuige 
annual anr.ual Name or particulars of s.chemes 

irrigation diversion 
• ·(acres) or losses 

·(T.M.C.) -----------------:;------------...... '-.__ __ 
Bhima Project (7C. 3-K. 6-A. 7) 
Bhima Lift Irrigation Scheme (52C. 3-K. 6-M:y. 9) 
Bhima Irrigation Scheme (53 C. 3-K. 6-My. 10) 
Benithora Project (59'C. 3-K. 6-My. 16) 
7 Medium schemes . 
15 Minor schemes • 
Small tanks and diversions 

• 

• 
Esti.mat~d evaporation losses in reservoirs and tanks 

Total 

15-8 Sub-basin K. 7 Lower Krishna 

• .. 

400,000 
100,000 
100,000 
60,000 . ' 

121,700 
171,141 
15,360 

100~7 

14·3 
14·3 
'8·7 

14· .. 9 
2~4 
1·0 

11·7 
' 

168·0 

(a) General: The Lower Krishna sub-basin (See plate XVII) comprises the 
catchment of the lower part of the river Krishna from its confluence ·with the Bhima 
to the sea; the sub-basin includes the direct catchment of the Krishna in this reach 
and of all its tributaries which fall into it in this reach except the Tungabhadra, the 
M usi, the Palleru and the M uneru. 

The sub-basin has an area of 13,948 square miles. A large part of Mahbub
nagar, parts of Nalgonda, Kurnool, Krishna and Guntur and a portion of Hydera .. 
bad district of Andhra Pradesh and a part of Raichur district of Mysore lie in this 
sub-basin. · 

(b) Topography and soil: The sub-basin may be divided into three parts; the 
western part in the Deccan Plateau; the central part where the river passes through 
the Eastern Ghats( a series of parallel ranges covered with thick forests) and the delta. 

The valley land along the river has deep black soil; the remaining area has 
predominantly red sandy soil with a small portion having red and black soils. 

(c) Rainfall: Most of the rainfall in the sub-basin is during the south .. west 
monsoon but the eastern end gets some showers· during the retreating monsoon, 
October-December. The annual rain-fall increases from the western end of the 
sub-basin eastwards, from 600 mm to 1,000 mm (23 ·6 inches to 39·4 inches). The 
weighted average annual rainfall in the sub-basin is 721 mm or 28 ·4 inches. 

There are 13 rain-gauge stations in this sub-basin. 
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(d) Evaporation: The mean annual potential evaporation from this sub-basin 
is 2,540 mm ~r 100 inches. . · 

(e) River flow: In this sub-basin there are two sites for which fairly reliable 
discharge data are available; one is the Siddeshwaram on the Krishna having five 
years data from 1948-49 to 1952-53 and the other is ·vijayawada anicut for which long 
terrri data are available. 

For purpo·ses of estimating the yield, the sub-basin can be divided into three 
reaches, namely, the upper reach from the confluence of Bhima with Krishn:t to 
Si4d€?sh~a!'!!ll~ _ ~- f~~ _mil~s. below. the cqn1}uence of Tungabhadra on the Krishna, 
the middle reach upto the beginning of the delta, that is upto Vijayawada anicut, 
, and the lower reach below .Vijayawada, in other words, the Krishna delta. 

. . Since there is no discharge data recorded in the upper reach, the yield has to be 
calculated by a study of the yield chanicteristics of the adjacent basins and by studying 
the rainfall distribution, vegetal cover, topography etc. Considering all these fac
tors, it appears reasonable to adopt a yield rate of 6 M.Cft. per square mile for this 
reach. . . . . . . . . 

. - The averag~ amiual .flow.' at $iddeshwa!am du.ring the period 1948-4)- to 
1952-53 is 1,558 T.M.C. (See Arinexure II, senal number 6) and that at Vijayawada 
anicut during the same period is 1,804 T.M.C. (See Annexure II, serial number 8). 
The difference is 246 T.M.C.; this includes the inflow from Musi, Palleru and Muneru 
sub-basins as well as the direct yield from Lower Krishna sub-basin. The estima
ted inflow, from these sub-basins is 31· 8 T.M.C. * Deducting this from 246 T.M.C., 
the estimated .inflow between. Siddeshwaram ·and Vijayawada would be 214 T.M.C. 
Adding the utilisation by and evaporation losses from minor tanks existing in the 
sub-basin, prior to 1951, the yield would be 234 T.M.C. On a long term basis, the 
average yield may be taken as 200 T.M.C. 

The· area below Vijayawada anicut receives higher rainfall. Considering other 
relevant factors also, a yield of 18 M.Cft. per square mile may be expected in this 
reach. This has, however, been ignored. 

The run-off in this sub-basin, upto Vijayawada would accordingly be as follows: 

4,326 square miles between the confluence ofBhima with Krishna to the conflu-
ence ofTungabhadra with Krishna@ 6 M. Cft. per square mile • • • 

8,900 square miles between the confluence of Tungabhadra with Krishna and 
Vijayawada 

TOTAL • 

. 17·3 T.M.C. 

200.0 ,, 

217·3 
" say 210 T.M.C. 

The sub-basin will receive the inflow into it from K. 2 Middle Krishna, K. 8 Tunga
bhadra, K. 10 Musi, K. 11 Palleru and K. 12 Muneru. 

*Estimated yield less uses as in 1951, see paragraphs 15-11 (e) and (f), 15-12 (e) and (f) and 
15-13 (e) and (j), 
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(fl Irrigation uses as in 1951: 

Name or particulars of schemes 

Krishna Delta Scheme 

I Medium scheme . 

45 Minor schemes . 
Small tanks and diversions 

... . . . 

•. 

; . 

. . ' 
Estimated evaporation losses in reservoirs !lnd tanks • ~ . ~. 

TOT~·_. 

(g) Developments since 1951: 

Name or particulars of scheme 

-
(i) Projects in operation 

1 Medium project 
. 

10 Minor schemes . • 
Small tanks and diversions 

• 

• 

(ii) Projects under construction 

~:agarjunasagar Project (lC. 1-K. 7-A.l) 

1 Minor scheme 

Small tanks and diversions 

(iii) Improvements to existing projects 

• • 

• • 
• 

• • 

(iv) Estimated evaporation losses in reservoirs and tanks 

25 I &: P 

• 

• 

• 

. ' . 
•· ~ ~ •. 

• 

. •. .. 
!I ' : • 

. 
• 

• 

.. 
• 

• 

• 
• 

. 
• 

.,; 

., 
~ 

- . 

. 
-• 
• 

.. Average . 
annual 

irrigation 
(acres) 

1,119,90() ' 

7,30() 

•• _.1. 

. Average 
annual · 

diversio'n 
o; losses 

(T.M.C.) 

.186·& 

2·3 

'~h,827 } -
190,000 : 39·0 

J . . ,. _31·~ 

1,361,027 258~9 

•t ,.. 

; ' .... -t • 

Average Average 
. annual annual-
irrigation diversion 
(acres) ·or losses~ 

(T.M.C.) 
• \ 1; ~ - '. ~ 

. --. .. -
- " •· .l . : ... ...: ; -

~~ . " 
14,500 )e4 

1 -
11,869 "'\ 
22,000 r 5·:S 

,. .,.. • ! 1 
\ .. , 

• 2,00Q,OOO ,. 263•6 

• -·· ... 
. . . .. 

• 106~100 ' 23·6 

- 19:0 

• 2·,154,469.) 1315•1 



{h) Power Development: 
There are\ no· power schemes existing or under construction in the sub-basin. 

(i) Proposed Developments: 

. I 

·.· i{ame or pa_rti~ulars of scheme 

Sris~ilam Hydro-electric Project (IC. 2-K. 7-A. 1) . .. 
l :\ • 

Nagarjunasagar Hydro-electric Project (2C. ·2-K. 7-A. 2) -. 
j ' - • 

S~ngameshwaram Canal scheme (2C. 3-K. 7-A:2).· ' • 

Power 
installed 
(kW.) 

. ·330,000 

100,000 

.Average 
annual 
irrigation 
(acres) 

220,000 

Average 
annual 
diversion 
or losses 

(T.M.C.) 

149"1 

40·9 
.. 

Sangameshwaram Canal scheme-.Stage· II (3C. 3-K. 7·-A. 3) 

Nagarjunasag3.r':Project-Stage II (4C. 3-K. 7-A. 4) 

358,500 

720,000 

1,226,000 
740,000 

120·0 -· 

Pulichintala Project (5C. 4-K. 7-A. 5) 

· Nagarjunasagat:-Stage III (6C. 3-K. 7-A. 6) 

Madras Canal Project (15C. 3-K. 7-Md. I) 

3 Meqium scheme~ 

3~--~ln~r schemes 

Small tanks and diversions • 

·Improvements to existing projects . ... _ _.·' . . . . .. . 

. . 

. Estimated evaporation losses in reservoirs and tanks 
r .. 

• . . 
• TOTAL • 

15-9 Sub-basin K.8. Tungabhadra 
. ' 

120,000 
391,000 

144·9 
194·4 

73·0 
2oj.4 

2,013,000 595·2 

1,783,000 206·3 

29,100 

39,467 , 
·}-

10,000 J 

5·4 

8·3 

161,200 6·0 

73·8 

1,'2.90,000 6,951~267 ·t,31S·l :· 

(~) General; The Tungabhadra sub-basin (See plate XVIII) includes the 
entire catchment of the Tungabhadra and of all its tributaries except the Vedavati 
(Hagari). • • • • • • · 

... . . . ... 

)'he sub-basin has an area of 18,466 square miles. It is about 100 miles long from 
east to west and 240 miTes north to south. _l>arts of Shimoga, Chikn1agalur, Chitra
durga; Dharwar,. Bellary and Ra.ichur districts of Mysore and of Kumool district · 
Qf Andhra Pradesh lie in this sub-basin~ 
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' . ' i ' ' •, . ' ; ', ' ' .' ! j '. .i ! ' , ': \ • ' ..•. J 
(b) Topography and soil : The south .western parts of the .sub·basin lie. on th~ 

east~rn ~lopes o~the Western Ghats. The central portion is a great undulating plain 
varying In elevation from 2,000 feet to 500 feet. A seties of isolated outcrops of hills 
are scattered in the entire sub-basin. · 

. The upper p~rtion of the sub-basin has red sandy to loamy soil; the lower 
portiOn has red s~Il and black to red sandy types. The valley land along the river 
has deep black soil. ·. · · .. , , · 

(c) Rainfall: The sub-basin may be divided into two distinct rainfall zones, 
the heavy rainfall zone of the Western Ghats and the low rainfall zone in the centrll 
and north eastern parts of the sub-basin. The aimual rainfall varies from-~ 4,000 
mm to 500 mm (157 · 5 inches to 19 ·7 inches). . . . . ·· - :. . ·.' 

· The weighted average rainfall for the sub-basin is 884 mm (abour-34•8" inches). 
There are 41 rain-gauge stations in the sub-basin. ~ . . _ . .. : 

- . ,. .. . . . . . . . ~ ' Ji' 

(d) Evaporation : The mean potential evaporation in the sub-basin. is 2,540 
mm or 100 inches. · • • • • · · · .' -· · · 

- (e) River flow :. Tungabhadra is . perhaps the ·only "well-obserVed river", in 
the Krishna and Godavari River systems. Regular discharge observations · have 
been made at Sunkesula since 1904. 

Reliable discharge data are available at six sites on the Tungabhadra, out of 
which three sites are upstream of the Tungabhadra Dam. The data at Rajolibanda 
are available for only one year. So the flow data at Tungabhadra pam and at S~n
kesula have been utilised for assessing the yield from the sub-basin.· · · 

The catchment area of Tungabhadra at Sunkesula is 24,915 square miles; at 
Tungabhadra Dam site it is 10,880 square miles as per project reports. Excluding 
the Vedavati ·catchment, the catchment between. the. dam and Sunkesula is 4,927 

, square miles·:·· 

The average annual flow at Sunkesula for the period 1950-51 to 1960-61 is 505 ·4 
··T.M.C. (See Annexure II serial number 53); that at the-dam for the same-·periud is 

498 ·1 T.M.C. (See Annexure II serial number 54). Allowing for 15 ·O T.M.C"' as the 
~ diversion for irrigation in this reach and 14·0 T.M.C. for evaporatiop _loss_e~, taking 
·· the contribuion from Vedmrati as nil, and ignuring the·losses in transit from the dam 
· to Sunkesula, the net yield from the intermediate catchment of -4,927 squar~. miles 
would be 36 · 3 T.M.C. or 1· 3 M.C (t. per square mile. It is assumed that the waters 
of the Vedavati are fully utilised in. its sub-basin.. · · · · · · -:-

. On the_ basis of 7 M.C.ft. per square ·mile as _the average !1-nnual yield ~o'r_the 
catchment below the dam, • the ~ net ·inflow from this catchment, · 7,586 square miles, 
would be 53 ·I T.M.C. and the total for the sub-basin 498 ·1 plus 53.-1 plus 49 (existing 

· diversions and losses above the ·dani-600 ·2 T.M.C. · 

The long-term average flo·w at Sunkesufa is ~38 · 8 T.M.C. ag~unst th~ 11 years 
average of 505 · 4 T.M.C., 13 per cent less: Applying the same ratio the yteld from 
sub-basin would be 522 T.M.C. say 520 T.M.C. 
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Some idea of the annual variation 1n the yield from the sub-basin and its 
distrib~tion ca~ be _had from a study of the flow records of rungabhadra dam and 

.. Sunkesula· as gtven m Annexures II and III. · · · .. . . . ~ . . . -

·(f) Irrigation uses as in .1951 :. 

~ • .. I 

Name or particulars of scheme 

., ;. ; 

•. 1 • i 

Kurnool-Cuddapah canal 

' • 

... 
' 

. ,, . 3 medium ,scheimes 

41 minor schemes • • • f • 

I , 
'lc ... 

. -· ....-i ' : ,.. 

Small tank:~ and dive.rsions ' • 
1 

• • • 

'' ' . · Estimated losses from reserVoirs and tarilks 
i ' -· ... j "') 

~.: .. ·- i 

. . . ' ( . 
.~ . l 

·(g) Developments since 1951 : 
.. . -

. . 
. . • • 

• • • • 

.. • • • • 

• • • 

T(TJ.L . 

Average 
annual 
irrigation 
(acres) 

97,800 

29,900 

Average 
annual 
diversion 
or losses 
(T.M.C.) 

33·0 

6·1 

. ~50,0761 
44·0 

258,000 J 

41·3 

435,776 124·4 
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bevelopments since 1951-(continued): :--

Name or partkulars of scheme 

PoWer· 
installed 
(kW.) 

Average 
annual 

irrigation 
(acres) 

Average 
annual 

dil'trsion 
.or losses 
(T.At.C.) 

-------------------------------------------~-----------
(ii) Projects under construction 

Tungabhadra Project High Level Canal-Stage I (2C. t-K. 8-A. 
2/My. 3) • . . . • • · . • • 

Tungabhadra Hydro-electric Pr~ject-Stage II (2C." 1-K. 8-A. · 
3/My. 4) • • • • • • ~ • • 

189AOO ; . 28·8 
' : 

27,000. 
5 medium schemes ... 
4 minor schemes . 

Small tanks and diversion 
' . ' . 

(iii) lm)rOVI!m~nts to existing works_ ~ 

(i1-·) Estimated evaporation losses from reservoirs and tanks .. 
• r 1\ \ 
t. '\' 

I .,, ) 

TOTAL . ; 1,23,200 1',413,774 292·3 

(h) Proposed developments : 

Name or particulars of scheme 

Tungabhadra Project Left Bank Low Level Canal oxtension 
{9C. 3-K. 81-A. 9) 

Tungabhadra Project High Le\vel Canal-Stane II (lOC. 3-K. 
8-A. IOJMy. 20) . • . . • • . • 

Tungabhadra High l~vel canal p )Wer Scheme (11 C. 3-K. 8-A. 11) 
Upper Tungabhadra Project (60C. 3-K 8-My. 17) • • 
Tun~ Reservoir Project (61-C. 3-.K. 8-My. 18) 
6 ctdium schemes • • 
6 minor schemes J. 
Small tanks and diversions 

Improvements to existing projects • • 
Esti~sttd losses in reservoirs and tanks 

• • • • 
• • • • 

Total .. • • 

Power 
installed 
(kJV.) 

50,000 

50,000 

A1·erage : Average 
annual annual · 

irrigation diversion 
Cacres) · or1osses 

. ·' ('J:.Af.C.) 
' ' ~ -

120,000 '19·2 
. 

198 600' .. ' , 21·2 
20"9 

210,000 31·5 
250,000 37·4 
117,200 27·1 . 

12,6651 
>- 2·1 

2,000J 

171,500 5·6 
17·5 

1,081,965 161·6 



:t~-10 Sub-basin K. 9 Vedavati 

. . . (a) GeJerat : The Vedavati (Hagari) sub-basin (See plate XIX) comprises the 
entire catchment of the river Vedavati, from its source to its confluence with the 
Tungabhadra. 

The sub-basin has an area of 9,108 square miles. Parts of Chikmagahir, 
Chitradurga, Turilkur, Hassan and Bellary districts of ~fysore and parts of Ananta
pur and Kurnool districts of Andhra Pradesh lie in this sub-basin. 

(b) Topography and soil : The entire . catchment is a series of rolling plains 
with occasional ~utcrops o.f rocks ; varies in elevation from 3,000 feet to_ 1,000 feet. 

. The soil is predominantly red-loamy to red sandy e~cept. in the. upper reaches 
·.of the river and its tributaries where it is medium' to deep black. . . 

. . . . . . . 
(c) Rainfall : The sub-basin lies in the low rainfall zone; it varies from 700 mm 

to 500 mm (27 · 6 inches to'19 · 7 inches arinual). The weighted average annual rainfall 
is 568 mm (22·4 inches). ·There are 19 taingauge stations in the sub-basin. 

(d) Evaporation : The mean annual potential evaporation is fairly high. It is 
about 2,540 mm or 100 inches. , , · 

(e) River flow : Fairly reliable· discharge data are available for three sites on 
the Vedavati. Of these, the data for Vanivilas Sagar are available for 43 years and 
that of Bhairavani thippa for four years; the data for Naranapur is for only orie year 
and hence is of not much use in estimating the flow in the sub-basin. 

. The catchment area at Vanivilas sagar is 2,100 square miles and it receives fairly 
gqod rainfall. The _average annual flow of 43 yea_rs at this .. site is 6 · 4 T.M.C. (See 
Annexure II serial number 58). The upstream utilisation by small ·tanks and 
diversions, and evaporation losses may be of the order of about 8 T.M.C. This works 

_out to 3: y~eld of J M.Cft. per square mile for the catchment above Vanivilas Sagar.-

. The fo:ur years data at Bhaitavanithippa gives. an average yi~ld of 14·8 T.M.C. 
The upstream utilisation and evaporation losses amount to about 30 T.M.C. Acc'?rd

~ ingly the total yield at Bhairavanithippa (catchment area· about _.5,625 _s9uare miles) 
would be 44 · 8 T.M.C. ; this gives a yield of about 8 ~.C ft. per square mtle. -·· 

' 
· · Since the data for Bhairavanithippa are for four years only,· the "yield· o_f 8 M. 

Cft. per square mile for the area above this site may not be reliable. Hence it ·would be 
reasonable to assume an average annual yield of 6 M.Cft~ per square mile for the 
catchment area below VaiJ.ivi13;s sagar .. Accordingly 

The average annual yield from 2,100 square miles above Vanivilas Sagar . 14·4 T.M.C. 

Anticipated average annual yiel&:from'the b~lance'catchment of7,008 square 
miles@ 6 M.Cft. per'square mile . . . . . . . 42·0 T.M.C. 

Total 56·4 T.M.C. 
Say 50 T.M.C. 



(!) Irrigation uses as in 1951 

Name or particulars of scheme 

1 Medium scheme 

43 Minor schemes 

Small tanks and diversions . 

Estimated lossas from reservoirs and tlnks 

{g) Developments since 1951: 

Name or particulars of scheme 

(i) Projects in operation 

2 Medium schemes 

7 Minor schemes . 

Small tanks and diversions 

(ii) Schemes under construction 

2 Minor schemes 

Small tanks and diversions 

• 

247 

. 
• 

• 

Total 

.. 
(iii) Estimated evaporation losses from reservoirs and tanks 

Total 

,• 

• ,_.. •' 

, or 

Avzrage 
snnual 
irrigatidn 

(acres) 

'12,000 

Average 
·annJtal 
diversion 
or /o).se& 
(T.M.C.) 

3·8 

44,552 l 
21·7 } 

108,000 J 

22·6 

, 156,552 ~ : - ;48,1 

' .... \ 

. Avera'ge. 
·annual 

irrigatiQn 
(acres) 
"1 ,. 

17,000 

8,425 

500 

3,000 

28,925 

, ' 

Average 
annual' . 
diversion· 
or.losses. 

'(T;M.C.) 

.. 

4·1 
. . 

1·2 

0·6 

2·4 

8·3 

this 
(h) Power developments: No hydro~ power projects have b~~n d~veloped in 

sub-basin, nor are any proposed. . . . 

(i) Proposed developments: Nil. 

~· ' ~ 



15-11 Sub-bas!n K. 10 Musi 
(a) General: The ·Musi sub-basin (See plate XX) comprises the entire catch

ment of. the Musi river up to its confluence with the Krishna. It has an area of 
4,32~ ·~quare miles. . ' ' 

It lies wholly· in Aridhra Pradesh. Parts. of Hyderabad and Nalgonda and 
portion of Medak, Mahbubnagar and Warangal districts lie in this sub-basin. · 

(b) Topography and soil: The sub-basin varies in elevation from about 2,000 
feet to 500 feet. ·'The lower part ofthe sub-basin has dense forests. Several out
crops of hills occur all over the sub-basin. 

· The soil is predominantly. red~sangy. . 

(c) Rainfall: The sub-basin has low rainfall. The weighted average annual 
rainfall is 749 mm or· 29 · 5 inches. 

There are 14 rain gauge stations in the sub-basin; all in its upper part. The 
rainfall in the lower part of the sub-basin is not represented by the existing rain gauge 
stations. · 

(d) Evaporation: The mean annual potential evaporation is 2,800 mm or 110 
inches. 

. ( 

; (e) River flow: It is unfortunate that there is not a single reliable discharge 
site on the fiver Musi. ·The rainfall in this sub-basin is slightly less than that in the 
. neighbouring Palleru sub-basin. The weighted average annual rainfall in this sub
basin is 749 mm against 810 mm in Palleru sub-basin. The yield ·in Palleru sub-' 
basin has been worked out to be 13~5 M.Cft. per square mile (vide para 15-12(e) 
infral. · So it would be safe to assume that the yield from Musi sub-basin would be 
11 M.Cft. per square mile or 47.~ T.~.C. _for t.he e~tire _sub-basin, say 50 T.M.C. 

(f) Irrigation uses as. in 1951: 

Average 
annual 
irrigation 

Average· 
• 

Name or particulars oJ'sche'm·e 

22_Minor schemes . . • 

Small tanks and diversions . • • • 

Estimated losses from tanks • • . . . 
Total • 

• 

• • 

• 

(arres) 

annual 
diversion 
or losses 

(T.M.CJ.) 

22,232 1 
}- 17·9 

85,000 J 

14·3 

1107,232 32·2 



(g) Developments since 1951: 

N arne or particulars of scheme 

Schemes in operation 

Musi Project 

7 ~tinor schemes • 

Small tanks and diversions 

Estimated losses from tanks • 

• 

• 

.. • .. • 

• • 

• 

Total 

. 

• 

• 

• 

Arqage Average 
annual annualj 

, : irrigation l diversion 
(acre~) or losse.s 

. (T.M.C.) 

. 
• . 52,600 8·4 

•• .· •.. : 7 ,15~-1 ': ~ 3·_9· 

•. . ..• - . -.• 6 ll 000. J . : . : : 

• • •• 

• ~ . 75,752 .. · '16·5 

(h) Power development: No hydro power project exists in this sub-basin nor 
is any proposed. ' · · · --- - . . ~ --

(i) Proposed developments: 

Name or particulars of schemes 

6 Minor schemes • • • • 

Small tanks and diversions . • • • • • 

Estimated evaporation losses • • • 

Total 

15-12 Sub-b:si:l K. 11 Pallero 

• • 

• • • 

• 

.. 

_ Averag~_ .. ~ Average _ _ 
annual annual 

· irrigation diversion 
(acres) · . or losses 

(T.M.C.) 

. 4.528 ~ 
1·8 

6.000 J 

.1•4 . 

110,528 3•2 

(a) General: The Palleru sub-basin (See plate XXI) comprises the eri.tiie 
catchment of the Palleru river upto its confluence with the Krishna river. 

It has an area of 1,260 square miles and lies wholly in Andhra Pradesh. Parts 
of Warangal, Nalgonda and Khammam and a portion of Krishna district lie in 
this sub-basin. 
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(b) Topography and soil: The sub-basin bas ari elevation of Jess than 1,000 
feet with odcasional outcrops of hills.. Dense forests cover mo.st of the land. 

The s-oil is predominantly red-sandy . 

. (c) Rainfall: The rainfall is low. The weighted average annual rainfall is 
810.mm or 31.9 inches. 

, There are only two rain-gauge stations in the sub-basin, in its lower part. The 
. upper. part has-no--rai~-gauge· stations. · · ·- -·-··· ·· - · -·- · · · ··- · · · · · · - · · 

(d) Evaporation: The mean annual potential evaporation is 2;540 mm or 
100 inches. 

(e) River flow: dnly three' years data are available for the discharge site on 
the river Palleru. The catchment area at this place is 651 square miles. The average 
annual-flow is 11·2 T.M.C. (range 18·4 T.M.C. to 2·0 T.M.C.) (See Annexure II 
serial number 62). ·Since the entire catchment of the sub-basin is only 1,260 square 
miles and the rainfal.l characteristiqs ar~ almost the same throughout, a proportionate 
figure for the' average annual flow for the whole sub-basin would be 21 · 7 T.M.C. 
The- Commission has, however, assumed the long-term average yield as 17·0 T.M.C. 
(13·5 M.Cft. Per square mile). 

•· ·. (/J Irrigatio'n :·uses as~ in~ l951·: 

Name or particulars of scheme 

•' 

1 Medium scheme 
1, Minor scheme 

small tanks and .diversions. • . .. . 
Estimated evaporation Iosse_s from tanks 

(g) Developments since 1951: 

Name or particulars of scheme 

Scheme~ in operation 
Small tanks and diversions • 
Estimated evaporation losses from tanks 

.. ... ... ~ -. - . . - . 
• 

Total 

• 

Total • 

Average· 
annual 
irrigation 

(acres) 

11,000 

Average 
annual 
diversion 
or losses 
(T.M.'C.) 

3·0 
. 2,500 1 

6·6 ~ 
- .- - . 31,000 j 

50,500 

Average 
. annual 
_irrigation 

.. (acres) 

7,000 

7,000 

5·9 

15·5 

Average 
annual 
... diversion 
of losses 
(T.M.C.) 

1·2 
0·9 

2·1 
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(h) Power del·elopment: No hydro power has so far b:en dev.;toped :in this 
sub-basin; nor is any proposed. . 

(i) Proposed del·elopment: 

Name or particulars of scheme 

Averi:zge Average J 
annual annual 

irrigation diversion 
(acres) .. -. or.losses 

(T.M.C.) 

---------------------------------------~~~----------~-------
2 Minor schemes . 

Small tanks and diversions • 

Improvements to existing projects • 

• 

• 

• 

Estimated evaporation losses from tanks 

15-13 Sub-basin K. 12 Munem 

• 

• • 

• • 

• • • 

Total • 

1,300: 1 .. 

2,000 t ~ 0·6 
• 

Z,IOO o·a 

• • 0·6 

• • 5,400 1·1 

(a) General: The Muneru sub-basin (See plate XXII) comprises the entire 
catchment of the Muneru river upto its confluence with Krishna. 

It has an area of 4,019 square miles and lies wholly in Andhra Pradesh. Parts 
of Warangal, Khammam an::l Krishna districts lie in this sub..:basin. :. · 

(b) Top:Jgraphy and soil: This sub-basin is a part of the Eastern-Ghats region~ 
A series of hills covered with dense forests is the predominant feature. 

The soil is red-sandy. 
(c) Rainfall: The sub-basin has medium rainfall varying from 800 mm to 

1,050 mm. The weighted average annual rainfall is 954 mm or 37 inches. 

There are 8 rain gauge stations in the 'sub-basin~ the distribution is somewhat 
uneven. 

(d) Evaporation: The mean annual potential evaporation is 2,235 nim or 88 
inches. 

(e) River flow: There is not a single discharge site on the river Muneru. .The 
average annual yield has to be worked out on the basis of the yield in the neighbour
ing Palleru sub-basin. The yield in Palleru is 13 · 5 M.Cft. per square mile vide 
para 15·12(e). The rainfall in Muneru sub-basin is slightly higher than that of 
Palleru. The weighted average annual rainfall in the Muneru sub-basin is 954 rom 
against 810 mm in the Palleru sub·basin. So it may be reasonable to assume that 
the yield in Muneru would be 18 M.Cft. per square mile. On this basis, the total 
yield for the entire sub-basin would be 72 • 3 T.M.C., say 70 T . .l\1 C. 



:({) .Irrigation uses as in 1951.: 

Name or particulars of scheme 

3 Medium Schemes • • 

27 Minor schemes .. 
Small tanks and diversions · • • 

Estimated ·evaporation. losses from tanks .• 

: ~ ,, . 
•. • I+ 

,. 

· (g) De~e/(Jpments sin.c~ 1951:. 

'- .2.52 

• 

• • 

I • • 

Total 

Average 
annual 
irrigation 
(acres) 

27,000 

Average 
annual 
diversion· 
or losses 
(T.M.C.) 

6•0 

26,208 ~ 
27·7 

140,000 J 

23·8 

193,'208 57·5 

--------------------------------------------------------------------------

Name or particulars of scheme 

.. •· 
{i) Schemes in operation 

4 Minor schemes • • • ·• . . . . • 
Small tanks and diversions . • 

· (ii) Schemes under construction 

Small tanks and diversions . 
\iii) Estimated evaporation losses from tanks 

.. 

• , .. . . ,. . 

• 

• 

.. .•. 

Total 

Average 
annual 
irrigation 
(acres) 

Average 
annual 
diversion 
or losses 
(T.M.C.) 

3,7281. 3·0 
14,000 J -

1,000 0·2 

.2•5 

,18,728 5•7 
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(h) Power development: No hydro power project exists; nor is arty proposed. 
(i) Proposed developments: · 

Name or particulars of scheme 

4 Medium schemes 

15 Minor schemes 

Small tanks and diversions . 

Improvements to existing projects . 

Estimated evaporation losses from tanks 

15-14 Sub-basin G. 1 Upper Godavari 

---·--- .... --

. . • 

Total . 

Average Average 
annual annual 
irrigation diversion 
(acres) or losses 

(T.M.C.) ---
36,100 7·1 

20,772 1 
5·1 

'101000 J . 

12,300 0·8 

4·8 

79,172 17·8 

(a) General: The Upper Godavari sub-basin (See plate XXIII) comprises 
. the catchment of the river Godavari from its source to· its confluence with Manjra; 
the sub-basin excludes the catchment area of the Pravara, the Purna and the Manjra 
tributaries but includes that of all other tributaries which fall into the Godavari 
in this reach. 

The sub-basin has an area of 12,935 square miles~ It is about 320 miles long 
from east to west and has a maximum width of 65 miles. · 

The sub-basin lies wholly in Maharashtra. Portions of the districts of Ahmed-
nagar, Aurangabad, Bhir, Nanded and Nasik lie in the sub-basin.· .. 

(b) Topography and soil: Except for the eastern slopes of the Western Ghats 
and the southern slopes of the Ajanta Hills on the Periphery, the sub-basin largely 
comprises rolling and :undulating country, sloping down eastwards from the Western 
Ghats to an elevation of about 1,100 feet at its lower end. 

A strip of land about 80 miles long and about 20 miles wide, along the western 
parts of the sub-basin, lies in the Western Ghats. region, varying in elevation from 
5,000 feet to 2,000 feet. This tracts has ever-green forests and heavy .torrential 
rainfall. · · · · · 

The low lying valley land has deep black soil; the rest of the sub-basin has 
medium black soil. · · 

(e) Rainfall: There are three distinct rainfall zones in the sub-basin; the high 
rainfall zone (over 1,000 mm or 40 inches, annual) in its western part, the low rainfall 
zone (less than 600 mm or 24 inches, annual) in the west-central portion of. the sub
basin and the medium rainfall zone (about 900 mm or 35 inches, annual) in the 
eastern part. . · . . . .. 
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The weighted average annual rainfall for the entire sub-basin is 110 mm (about 
30 inches). \\ · · 

There- are 17 'fain-gauge stations in the S!Jb-basin of which 15lie in the western
half of the sub-basin; the rainfall of the eastern half is therefore not well represented 
by the existing rain-gauge stations. 

(d) Evaporation: The mean potential annual evaporation in this sub-basin 
_ is .high,_.especially:. in the_Aurangabad region where it is 4,204 mm _or 165 · 6 inches 

the highest in the Godavari basin. 

(e) River flow: Out of the.lO sites for which fairly reliable discharge data are 
available, seven are above Nandur Madhm~shwar on the Godavari and, since 

· flow data are available for 20 years for Nandur Madhmeshwar, it is proposed to 
consider the- data at this site for assessing water availability up to this point. 

Observations at the other two site~ on the Godavari in this sub-basin below 
Nandur Madhmeshwar, namely Puntumba and Toka, the last named about 90 
miles below Nandur Madhmeshwar, have been discontinued. Data for these two 
sites are available'for nine years and six years respectively and are helpful to some 
extent. There are no reliable discharge data for any site between Taka and the 
Manjra conflu~nce, a river _length of about 320 _miles. 

( . 

The catchment of the river at Nandur Madhmeshwar is only 1,650 square miles. 
The flow from a major part of the sub-basin is, therefore, not measured at present. 
The only way to get some. idea of the total.supplies in the sub-basin is to fall back 
on known yields of catchments in the neighbourhood which are similar in topography 
and rainfall characteristics. Part of the un-guaged catchment of the Upper Godavari 
sub-basin is similar to the Purna catchment (paragraph 15-16) and the other part to 
the lower part of the Pravara c~tchment (paragraph 15-15). 

Approximate average annual ·yield from the sub-basin has been worked out as 
follows: 

(i) Average annual flow at Nandur Madhmeshwar 
(1,650 square miles) 

. (ii) Diversion by existing projects upstream and reser-
voir losses • ... . • 

91.8 T.M.C. (See Annexure, V Serial 
No.2) 

14·1 T.M.C. (See Annexure XIII) 

(iii) -Total qf (i) and (ii) • 105·9 T.M.C. 

(iv) Anticipated average annual contribution from 
11,285 square miles of catchment between Nandur
Madhmeshwar and Manjra confluence (exclud
ing G. 2 and G. 3 sub-basins)@ 15 M.Cft. per 
square mile-(based on runoff rates of Purna 
and lower part of Pravara catchment-see para-
graphs 15-15 and 15-16), say . 168·5 T.M.C. 

(v) Total for sub-basin, (iii) plus (iv) 274·4 T.M.C. 
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Allowing for losses in the long reach of the river, it may be safe to assume an·' 
average· annual yield of about 240•0 T.M.C. for the sub-basin. . . · 

To the direct runoff worked out above will, of course, be added the actual inflow into 
the river from G. 2 Pravara sub-basin, G. 3 Purna sub-basin and,, at it$ lower end, 
from the G. 4 Manjra sub-basin. · 

... _ Some idea of the an1;1ual variation in the yield from sub-basin G. 1, and its 
distribution within the year, can be had from a study of th(dlow records afNaiidui; 
Madhmeshwar, Ozer and Siddeshwar as given in Annexures V and VL, Ithas-to~be 
remembered, however, that a large part of the catchment is in the low-rainfall 
zone and, as stated in paragraph ·11-17, the contribution to flow from this zone·will 
be only from rainfalls of relatively high intensities, which occur during.the .. mon-
soon season at irregular intervals. · 

(f) Irrigation uses as in 1951: 

Name or particulars of scheme 

Godavari canals • 

1 medium scheme 

3 Minor schemes 

Small tanks and diversions 

.. 

Estimated losses from reservoirs 

(g) Developments since 1951: 

Name or particulars of scheme 

(i) Projects in operation 

Gangapur Project 

1 Medium scheme 

Small tanks and diversions 

. 
,, It· .. .• 

• 

Aver't1ge 
annual 
irrigation 

.. (acres) 

46~600. 

5,30!l 

3,000 

Average 
annual 
diversDon 

-or losses 
(T..M.C.) 

I 

I 10•3 :. 

' 
x.~--~-

1 
' }- 0·4 

\ 3,000';J 

2·2 

,. ' 

Average .. · Average 
annual annual 
irrigation· diversion 
(acres) or losses 

(T.M.C.) 

44,090 7·4 

7-,500 0·5 

1,400 0·1 



Developments since 1951-continuetl . . 

Name or partiCulars of scheme 

(ii) · Projects Qnder co~str~c~on 

4 medium pr_ojects, 

10 minor schemes 

.... ' .. 

Small tanks and diversions • 

'.I#' . . ... 

(iii) Improvements on pre-1951 projects 

(iv) Estimated losses from reservoirs and tanks • 

Total 

Average 
annual 

irrigation 
(acres) 

Average 
annual 
diversion 
or losses 
(f]'.M.C.) 

34~~00 

14,775 1 

2,000 l 
9,600 

2·8 

1.0 

0·7 

5·1 

17·6 113,575 

·(h) Power developments: There has so far been no hydro-electric power 
development in this sub-basin. - - .. . -

(i) Proposed developments:· 

._Name or par~icula~s ofschem~3 

Power 
installed 
(tkW.) 

Average 
annual 
irrigation 
(acres) 

Average 
annual 
diversion 
or losses 
(T.M.C.) __ .__. _____ .__. ____ , _________________________ _ 

Karanjwan Project-Stage I (17C. 2-G. 1-M. 7) 

Jayakwadi Project-Stage II (77C. 3-G. 1-M. 2) 

Upper Godavari Project (76C. 3-G. 1-M. 1) 

; 3 medium schemes 

3 minor schemes . • 
.. ~ . . . ... ' 

Small tanks and diversions . 

Improvements on existing works 

Estimated losses from reservoirs and tanks 

. Total 

• 

. ·5,000 

• 

5,000 

110,900 14·4 

620,300 55·8 

222,600 26·6 

89,400 12·0 

5,102 1 
10·0 ~ 

196,000 J 

20,000 1·9 

40·1 

1,264,302 160· 8 



15-15 Sub-basin G. 2 Pravara 

(a) General: The Pravara sub-basin (See plate XXIV) comprises' 1th~ entire 
catchment of the Pravara from source to its confluence with the Godavari. · 

The sub-basin has an area of 2,524 square miles. It is about 80 miles long 
from east to west and about 30 miles wide. · 

The sub-basin lies wholly in Maharashtra. A large part ~f the district of 
Ahmednagar and portions of Nasik and Poona districts lie in the sub-basin. 

(b) Topography and soil: The western part of the sub-basin,' about 20 miles 
by 20 miles lies in the Western Ghats region, yarying in. elevation from 3,500 feet to 
2,000 feet. The rest of the sub-basin slopes eastward to an elevation of about 1,500 
feet at its lower end. . I 

The low lying valley land has deep black soil and the remaining part' of the 
sub-basin medium black soil. · , . ~ . . ~ . . , 

(c) Rainfall : There are two distinct rainfall zones in the sub-basin; the 
Western Ghats area has high r;:tinfall (above 1,000 mm or 40 inches,· annual) and 
the rest of the sub-basin has low rainfall (less than 600 mm or 23 · 6 inches, 
annual). · · 

, . ' • , I ' .. ', 

The weighted average annual rainfall in 'the sub-basin is 606 mm (about 24 · 
inches). . : 1 • • • · · , • 

There are only 4 rain-guage stations in the sub-basin. 

(d) Evaporation : The mean potential annual evaporation in this sub-
basin is high, about 3,300 mm or 132 inches. , I • 

' I 

(e) River flow : There are three sites, two on the. Pravara and one on the 
Mula, for which fairly reliable discharge data are a\ailable. Out of these, Bhandha
radhara on the Pravara is upstream of Ozer on the same river.· So the data at 
Ozer and at Chikalthan on the Mula has been considered for assessing the water 
supply in the sub-basin. · · · 

The catchment area at Ozer is 592 square miles and at Chikalthan 581 square 
miles. No data are available to assess directly the yield from the remaining 
1,351 square miles of the catchment. The data recorded at Toka (catchment area 
5,840 square miles) on the Godavari just below the confluence of Pravara with the 
Godavari, in association with the data at Nandur Madhmeshwar, at Ozer and at 
Chikalthan are the only records from which a rough estimate can be made of the 
likely yield from the remaining catchment. . . 

Flow data at Toka are available for six years but, out of these six years, data 
are available at Chikalthan only for four years. So a study of the flow at all the 
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sites can be made for these four years only. (see Annexure V, serial numbers 2, 21, 
23 and 4).. \\ · , . . . , . · . . 

Annual flow during ______________ ;....,_ ____ _ 
1955-56 1956-57 1957-58 1959-60 Average 

: --------------------
' ...... · .............. . T.M.C ............. .. II •••••• 

(i) at Nandur Madhmeshwar 

(ii) at Ozer . ' . ~ .. 
(iii) at Chikalthan ... 

(iv) total of (i) plus (ii) plus (iii) 

(v) at Toka • • 

(vi) Diversions above T?ka 

(vii) total of (v) plus (vi) 

• 

• 

• 

• 

. (viii) Yield from the catchment below 
Nandur Madhmeshwar Ozer and 
Chikalthan upto Toka (viii)-(iv) • 

79·2 

24·0 

23·5 

126·7 

134··3 

28·3 

162·6 

35·9 

Catchment area below Nandhur Madmeshwar 
Ozer and Chikalthan up to Toka 

Average annual yield. per square mile of catchment 

141·5 

34·9 

33·7 

210·1 

254·5 

26·0 

280~5 

70·4 

50·0 

25·3 

19·1 

94·4 

83·7 

30·8 

114·5 

20·1 

Say 

123·7 98· 6 

3'6·2 30·1 

42·7 29·8 

202·6 158·5 

220·8 173·3 

29·8 28· 7 

250·6 201·0 

48·0 43·5 

3,017 square miles 

43· 5 T.M.C.-;-
3,017 

14- 5 . M. Cft. 

· The yield calculated above is based on a study of only four years data. A 
reference to Annexure V will show 'that the 4 years' average at Nandur Madhme
shwar is about 7 ·4 per cent higher than the long term average. Similarly, the 

· 4 years' average at Ozer is about 18 per cent higher than the long term average. 
Accordingly, it would not be safe to assume the long term average yield from the 
intermediate catchment at more. than, say, 13M. Cft. per square mile. . . 

The yield from the Pravara sub-basin may now be worked out as follows : 

Average annual flow at Ozer ... 

Average annual flnw at Chikalthan 

Estimated losses · from reservoir 

Yield from the remaining catchment of 1,351 miles 
@ 13 M.Cft. per square mile • • . 

Total 

25·6 T.M.C. (see Annexure 
V~ Serial No. 21) 

30·7 

0·9 

17·6 

, (see Annexure V, 
Serial No. 23) 

74· 8 Say 70 T.M.C. 
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The annual variation in the yield from. this sub-basin and its distribution 
within the year should be somewhat similar to the variation and distribution· of 
fl~w at some of the sites in the sub-basin for which the 10-daily and monthly 
averages are given in Annexures V and VI. .. 

· (fl lrr~gation uses asin 1951. : 

Name or particulars of scheme 

Pravara canals • • 

Small tanks and diversions • • 

Estimated I osses from reservoirs and tanks .·· .. -

Total· 

(g) Developments since · 1951 :. 
') ,' 

', ~ 

. . . . . . . 

A. verage . A. verage , 
annual · · · annual : 

irrigation " · diversion or. 
(acres Y . losses ' \ 

(T;.AI~C.) · 

. 
• 58,000 ·1S·3 

r 1,800 . 0·1, 
' . ' 

.t•l ·, 
~- \ ~ } 

' . .. " 
' ~ 

. ' '1; "i ... 

' . .· .:r 

' ' •••••• ' < t :. ) 

~ .. 
,_ 

A. verage . 1 A. verage ' · · · . . r 
· l . -·~ annual. f ·annua/~ ·: I · · i Name or particulars ojsche112e ·','. 

) '~ • . . " , irrigation diversion or ' '. · i • 

, . (acres) .. losses 
; ! (T.M.C.) 

----------------------------~--------------~~--~--~~~--~-~.-----
(i) Projects in operation 

Small tanks and diversions • 
'J 

• • ~ j; ·-

. 
(ii) Projects under construction 

, r .. ·. ~ ., 

Mula Project 
-

1 minor ~cheme 

(iii) Estimated losses from reservoirs and tanks 
' ' . ..... 

.. i 

' t i \....' • ,1 

231.400 

Total . . 232,612 

. ' 

31·8 

2·9 

'· ' ~ 
~. ~ ~ \,. 

\ .-" 
; t 

. 
'' 

34·7 '.i 

· · (h) . Power· developments·: There· is no hy4ro~electric power station in this 
sub-basitt ; nor. is aQy undctr ~QP-S~ructim.~., 



(i) Proposed deve!opments : 

Name or particulars of scheme 

Pravara river Project 

(80C.3-G. 2-M.S) 
1 minor scheme . • • • 
Small tanks , and diversions 
Estimated l6sses from reservoirs and tanks 

TotaJ 

15-16 Sub-basin, G. 3 Purna 

Power 
installed 
(kW.) 

27,000 

27,000 

Average Average 
annual annual 

irrigation diversion or 
(acres) losses 

(T.M.C.) 

143,200 9·5 
1,230 1. 

19,600 .r 1· 2 

3·8 

164,030 14·5 

(a)' · General: The Puma sub-basin (See plate XXV) comprises the catchment 
of the river Purna from source to its confluence with the Godavari. 

The· sub-basin. has an area of 6,015 square miles and is about 140 miles long 
and 40 miles wide. 

The sub-basin lies wholly in Maharashtra. · Portions of the districts of Akola, 
Aurangabad, Buldana and Parbhani lie in the· sub-basin. 

(b) Topography and soil : The north-western portion of the sub-basin 
lies on the southern slope of the Ajanta Hills and the sub-basin gradually slopes 
south-eastwards from an elevation of 2,000 feet to 1,220 feet. 

' 

The soil in the sub-basin is medium black. 

(c) Rainfall : The sub-basin lies in a low to medium rainfall zone (700 to 
900 mm annual). The weighted average annual rainfall is 797 mm or 32 inches . 
. There are only three rain-gauge stations in the sub-basin, which. do not adequately 
represent the rainfall conditions of. the sub-basin. 

. (d) Evaporation : The mean potential annual evaporation of the sub-basin 
is about 3,800 mm or 150 inches. , · 

. '' . .. . 
· (e) River flow : There is only one site on the river Puma for which fairly 

reliable discharge data are available, but only for three years. The catchment 
area at this . site is only 3,000 square miles. 

The total yield from the sub-basin has been worked out as follows : 

(i) Average annua.I flow at Siddeswar 

(ii) Contripution from the remaining catchment in a slightly lower rainfal!l 
ar~~ , , , • • ' 

88•3 T.M.C. 

61·7 T.M.C. 

150·0 T.M.C. 



Data for a much longer period are, however, required to be observed before 
any firm conclusion can be drawn. It would be advisable for the time being, to assume 
that the long-term average yield from the sub-basin would be abou 100·0 T.M.C. 

The observed flow at Siddeshwar varies from a maximum of 125 · s' T.M.C. 
to 40 · 8 T.M.C. . . 

(f) Irrigation uses as in 1951 : 

Name or particulars of scheme 

Small tanks or diversions .. 
(g) lJevelopr.nents since 1951 

Name or particulars of scheme· 

(i) Schemes in operation 
Small tanks and diversions 

(ii) Schemes under construction 
Purna Project 
(llC. 1-G. 3-M. 5 ..• 
4 medium Schemes 
4 minor Schemes 

: 

. ' 

. . . 
. ' 'I 

' ~ l 

'; 

. ' . 

. \ 

l • 

• 

(iii) Estimated l,osses from reservoirs and tanks .. 

(h) Proposed developr.nents: 

Name or particulars of sche.me 

Lower Dudna Project 
(84C.3-G. 3-M.9) ~ 

3 medi.um schemes 
1 .minor scheme • 
Small tanks and diversions. 
Estimated losses from reservoirs and tanks 

· ·· Total;· 

.· ' 

.Average Average 
· . · · annual ·annual 

, ·· , · . irrigation. diversion or 
(acres). . losses 

· .· : · · '(1:M.C.)" 

~ 
. 

',! : 

. Power 
installed 

(kW.) 

. ' 

... 

300 
. ' 

Average · · Average 
annual annual 

irrigation diversion· or 
(acres) losses 

~ · . . · . (T.M.C.) 
. ' . ,.. r • '·• 

200 

152,000: 
33,500 .. 

9,050 . 

' ,28·1 
.. 2':1 

'• 0;6 

7·9 

Average Average 
annual \ dnnual 

irrigation diversion 
. (acres) . or losses 

(T.M.C.) 

123~000 . 12· 5 
48,500 .. 4; 1 

. 760 "'\.: .. 
78,900 f 5·0 

12·7 

Total · 251,160 .34·3 

There is no scheme for any further development of hydro·-power.· 



15-17 Sub-basin G.· 4 Manjra . 

· (a) Gen~ral : The Manjra sub:-basin (See plate XXVI) comprises the entire 
·catchment of the Manjra river· from its source to its confluence with the Godavari. 

The sub-basin has an area of 11,909 square mHes. The sub-basin lies in the 
States of Mahar~shtra, Mysore and Andhra ·Pradesh. Parts of Bhir, Osmanabad 
and Nanded and portions of Ahmednagar and Sholapur districts of Maharashtra; 
part of Bidar district of Mysore and parts of Medak and Nizamabad and a portion 
of Hyderabad district of Andhra Pradesh lie in this sub-basin. 

(b) Topography and soil: . The· upper triangular part of the sub-basin, about 
15~ miles along the meridian,. Jjes at an altitude of 3,000 fe~t to 2,000 feet; the sub
basin then slopes generally towards east and north-east until it is about 1,000 feet 
at its lower end. . . 

. .Except for a small area to the south of the sub-basin which has laterite to red 
sandy soil, the predominant soil in the'sub-basin is medium black . 

. 
(c) Rainfall: The sub-basin lies ·in the medium rainfall zone, from 800 mm 

{31·5 inches) at its western end to 1,000 mm (39 ·4 inches) in its north eastern part. 
'The weighted average annual rainfall for the· sub:basrn is 846 mm or about 34 
inches. 

There are 15 rain-gauge stations in the sub-basin out of which 12 are in the 
~eastern part of the sub-basin; the rainfall in the western part is not properly represent
. ed by the existing rain-gauge stations. 

(d) Evaporation : The mean potential evaporation in the sub-basin is high, 
.about 3,810 mm or 150 inches. 

(e) River flow : There are three sites, two on the Manjra at Ghanpur and 
Nizamsagar and the third at Pocharam on the Alair, a sub-tributary of Manjra for 
which fairly reliable data are available. Since Ghanpur and Pocharam are upstream 
of Nizamsagar, the data at Nizamsagar ·only are considered for ass-essing the yield 
of this sub-basin. 

' l • • 

The catchment area of the Manjra at Nizamsagar is 8,376 square miles. No 
data are available for 3,533 square miles of the catchment below Nizamsagar.. How
ever, this area is similar to the catchment above Nizamsagar; it has a slightly higher 



rainfall than the upper catchn1ent. A proportionate figure ofyield nas beeri faken 
for this area and the total supply for the sub-basin is worked out as follows : ·· ·- - -

(i) Flow at Nitzams:agar 

(ii) Uses upstream 

(iii) Estimated losses from tanks 

(iv) total of (i) to (iii) •. 

(v) Contribution from the remaining catchment 

•. •. 

• 

Total 
Say 

Average 
annual 
flow 

.,. (T.M.c)· 

'. ·, 

• 

, \ ( i l 

. '. 151·1_.;, ',. 

25· 5 t; 

, .. 

.16•2' \ 

.1.92:-S~.:t./ ~-

. ,. 
81·3 

274·1 . l-~ . 

' , 270 :' T.M.C. 

Some idea of the annual variation in the yield from the sub-basin, and its distri
bution within the year, can be had from a study of the flow data at Nizamsagar, as 
given in Annexure V, serial number 28. · ·., ;<, \, ,: ,. ·. _;. \ t;'.) 

(f) krigation uses as in 1951 : 

----------------------------------------~------~--~-~~--~---~\n.-~-~~---------

Name or particulars of scheme 

----·-·--·- ---------: 

Nizamsagar Project 

3 Medium schemes 

. 24 Minor schemes . . 
/ 

Small tanks and diversions 

.. 

Estimated losses from reservoirs and tanks 

'' 

.. . 

Average Average 
annual annual 
irrigation ····diversion 
(acres) or losses 

: (T.M.C.) 

------~~--~-''---
. 'I • ·': 

) : .. .. ~ 

: .. ; . 

Total 

',) 

' 128,000 ! 40.0 
. . 

', 24,000. ~ 8. 5 
. . • ' t 

. . 
. . 14,093 I' ,. 

. . , t· .. - 25·0 
151,800 J . -

: 28·7 

l 317,893 102·2 

There was no hydro-electric development in the sub-bas~n. ... ·: : 



(g) Deve_{opments since 1951 : 

Name or particulars of schemes 

(i) Projects in opera:ion · 
Nizamsagar · -Hydro-electric Project 
14 Small tanks ~nd d_iversion projects 

(ii) Projects under. const~uctio'} 
3 ~edium schemes 
2 ~in or sc.hemes · • • 
Small tanks and diversion projects 

(iii) Tmprovements to eXLYting projects 

264 

:{iv) Estimated losses from reservoirs and tanks 

,· ' ( ' 
t. i' 

(h) Proposed development 

Name or particulars· of schemes 

Dhanegaon Project 
· (85C.3-G.4~M-10) 

Devnoor Project* 
(86C.3-G. 4-M. 11 and 8C. 3·-G 4-A .8) 

· Tirna Project 
(88C.3-G. 4-M. 13) 

Lendi Project 
(89C. 3-G. 4-M14) 

7 ~ediu,m Projects 
· 24 ~inor scbmes 
Small tanks and diversions 
Improvements to existing projects • 
Estimated losses from reservoirs and tan'ks 

*See Paragraph 14-49. 

Total 

Total 

Power: 
installed 
(k.W.) 

15,000 

Power 
installed 
(k.W.) 

33,oo0 

33,000 

Average Average 
annual annual 

irrigation diversion or 
(acres) losses 

(T.M.C.) 

1,146 

29,800 
6,000 1. 

500 J 

40,700 

78,146 

O· 1 

I·O 

3 ·I 

2•7 

10·6 

Average 
annual 

irrigation 
(a-cres) 

Average 
annual 

diversion 
los'ses 

er.M.c .) 

51,000 

53,000 

73,900 

89,000 
146,800 

29,789"'\. 
157,500J 
115,600 

716,589 

6·0 
35"8 

9·2 

7·3 

1·5 
18·4 

30•4 
13·4 
41·0 

133·2 



26.s 

15-18 Sub-basin G-S Middle Godavari 

(a) General: The middle Godavari sub-basin (See plate XXVII) comprises the 
catchment of the river Godavari from its confluence with the Manjra to its confluence 
with the Pranhita. ; the sub-basin includes the direct catchment of the Godavari in 
this reach as well as of its tributaries out-falling in this reach except the Maner and the 
Pranhita. · 

The sub-basin has an area of 6,643 square miles. It is aoout 130 miles from 
east to west at the longest and about 70 miles from north to south at the widest. ; Parts 
of the districts of Adila 'Jad, Karimnagar, and Nizamabad in Andhra Pradesh and 
a small portion ofNanded district in Maharashtra lie in the sub-basfu. . 

' 
(b) Topography and soil : The entire sub-basin comprises plains varying in 

elevation from 1,100 feet to 400 feet with occasional out-crops. of hills. scattered 
all-over. 

The valley land of the sub-basin has deep black soil. The remaining portion 
has medium black soil. A relatively small portion towards the south has- red soil. 

. ~ ' ; " 

(c) Rainfall: The sub-basin lies in medium rainfall zone 900 m.m. to 1,200 mm 
(36 inches to 47 · 3 inches). The weighted average rainfall is 955 mm (37 •6 inches). 
There are 15 rain-gauge stations in the sub-basin. 

(d) Evaporation : The· mean annua.li potentiaL evaporation( is. abont-2,900 mm 
or 114 · 26 inches. . . _ · . . . · . ~ ·. : .. : . . 

. . ' \ 

(e) River flow : There is no discharge site iti this sub-basin· for which reliable 
data exist~ Accordingly a rough estimate has- beerr made-in Appendix C;the-average 
annual yield from this sub-basin may be 100 T.M.C. 

. To the estimated run-off stated above, will be added the inflow from G ., 1 (inclusive 
of the inflow into G. l from G. 2, G. 3 and G. 4) and G. 6 sub-basins. 

(/J Irrigation uses as in 195l : 

Name or particulars of scheme 

1 Medium scheme 

16 Minor schemes 

Small. tanks and divOI;sions 

Estimated losses from tanks 

25 I & P 

• 

' ; 

• 

.. 
• 

Total 

Aver.age Average 
annual annual 

irrigation diversion 
(acres) · 01' losses 

. (T.M.C) 

8,700 2•4 

24,887} 
20·S 

108,000 

•• 16·4 

141,587 39·3 
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(g) Developments si11ce 1951: 
........... 

·----~---~--------:---~--~----~~--------~------------------------1 . '· f ~· 

' .. - > .. Average - ·Average 
· annual · annua 1 
irr'iga tion diversiqn or 

\ r ' 

Name fJT par.ticula.rs.of-s.cheme-. 
._ ~ • ... ... J ·. j • • • • (acres) lo.ues , 

(T.M.~~) 

--------------~-------------,-.-r-~---,-.. -,--.----·---------·- ~~----------------
~ •. ' .! i ' " 

.. , , ( i) frojeCtS r in Ope_Tation • I f: ~ • ·· · ; · · · .. 
Kaddam project ·: ~ ' · ·~- · • • • • • 
2 Minor schemes d • • • : • • • 

. Small .tanks and diversions ~ . • 
;~ ~~ ~. .• . ·~ -:- ~ t ,·-tt· ... -•• r:, ·:.--··.)-~ · .. ~ 

(ii) Projects under. construction··::..:· ·: ' ... ,' i 

1 Medium scheme • 
3 Minor schemes : · .. -·. • . , • • r · · 

. ·_· ·· ·. Small tank(. r~u~.d . 'diversions . :; · ~ . : .• 
(~ii) ~mp~oveinent_s :to· exi,s.ti!lg .wor1:s .. ~- '·· . . __ · · .. 

. .. 
~ .. ··-' .. ' 

. •· , ~ ·. -. 
I • 

.· . 

85,000 
747-} . 

1~,100 ' . 

16·2' 
I <I. 

"'..... . -. 
'' • •I 

9,100 .' ' - 1··7 

12,~ }. _2~1 
1,5oo · · o:4 . . ..... .. . -~ , - '· 

5·5 . (iv) ~sti~,ated i loss~s~'.fr(mi ~eservoiTS and.· tanks . .· 
t ( • :_ -- • : : •./ e > ~} .· · '- ~ < •1 l 't . ' r • . ~ _. 

' . ""' .. ' . 
. -. < : :· .. ; ' . ~ T OTAI:- I ~ : .. . . - .. 126,647 . : 29·0 

.(h} Power 'develop'men'ts ::~:~No· :hydto-elecfric power ·project 
nor is any under construction. 

exists. in thi~ ~ub~~a_sin; 

, · · (i) :Proposed. developments : : , · 
< • • .,4 r ' < • .... ,< ·- ,; I," 0 '> J• 

i. 

. j ..... ' 

N~me or partfcul~rs ~~ sciz~'me 
9 • •• . .' 6 .... ·· 

' ~ : . . 

• ~ j -

Power . 
installed 

•. (kW.) 

. Average·.-· Average 
annual. annual 
irrigation diversion 
(ilCres) _ or losus 

(T.M.C.) 
·------------------"-----------r---"-...,....-.,-,----~---------r....:-.---
, Godavari canals project(Pochampad) Stage.f(lc. 2-G. 5-A. I) . · ·- ·- ·- 34o,ooo 65·8 

229·2 
]II'Z 

Godavari canals project (Pocha,mpad) Stage II (l·C. 3-G. 5-A. 1) 1,593,000 
• · 12~,~00 r 

. ~-Godavari ca~a1s project (Pochampad) Stage iii (2C. i!G.~ 5~A:i)'. 300,000 170·2 
Kuntala Hydro-electric scheme (llC. 3-G. 5-A. 11) • 9,000 3"9 

3 medium schemes 
24 minor schemes 

• 

• 

Small tanks and diversions . • 

• 

• 

• 
lniprovements to existing works. . • 

• 

• 

Estimated losses from reservoirs and tanks 

'fetal 

• 

• 

• 

• • 
• 

• 

35,400. 6·1 
25,83'3. 1 

.~ .. 5·4 
6,500 J 
7,.200' . 1·3 

22·0 

137,500 2,307,933 500·0 



2_67: 

·- · {j) ·Since the Godavari cana~s projects Stage I;· Stage ·ii and Stage: iii take off· 
from ~he upper end of the sub-basm, these projects, if executed; will have to depend 
for their water supplies almost entirely on the inflow from sub-basin G.l. . . 

• (.' ' f <' ~ I~~~" ~~ t t', f • .. • ,1/'\"\, 
.~ ... ) ,, .. ,,,,,· ···\.! -. 15---19 Sub-basin G. 6 1\faner-

. (a) General : The Maner sub-basin (See plate XVIII) comprises the entire· 
catchment of the Maner from source to its confluen~ with· the Godavari. 

'. The sub-basin has an area of 5,060 square miles. It is about 110 milesi,long 
· from east· to west and about 45 miles wide~ -The sub-basin· lies-wholly in ·Aridhra 

Pradesh ; parts of Medak, Karimnagar and Warangal districts and a small portion 
of Nizamabad district lie · in the sub-basin. · · · ~ · ' · 

' . 

: (b) Topography mid soil : The sub-basin' consists largely of unduhttiitg plains 
with ele_vation from 2,000 feet to 500 feet. The general slope is :north-eastwards. 

The soil of the sub-basin is-predominantly red sandy·; relatively small portions 
at the lower end have deep black soil. 

to' • " ~ 

(c) Rainfall : The sub-basin lies in· the medium rainfall zone, about 800 to 
1,000 mm (32 to 39 inches) annual. The weighted average annual rainfall in the sub .. 

. basin is 932 mm (about 37 inches). . .. __ . _ _ _ ___ _ ----- __ . 

· There are 5 rain gauge stations in the sub-basin. 
•. • ... r 

, - T '· '\ ""'. ~ ~ ' , . . 

. (d) Evaporation : The mean potential annual ·evaporation ·in the sub.;.basin · 
is about 2,800 mm or 112 inches. 

-· .. ~ (e) 'i~i~'e~ fl~l~ :. Th~r~ ~~e f~u~' ~ite;,~~~~- o~-the Ma~~~ -a~d th~e~ ~~ its.trl~ --
butaries for which fairly reliable discharge data are available. However~ 'these sites 
are situated in the upper valley of the sub-basin. and no inform~tion is available about 
the flow from a large part, about 80 per cent of the sub-basm. .. Three of the. four
sites for which data are available have -small catchments. The data recorded at 
Maner has had, therefore, to be utilised in making a rough a&sessm~nt. of total 
supplies in the sub-basin on a proportionate basis. · .. · · · · · · · - · ... 

~ ·~ '" .. ~ 

. . . . . T:M.C. 

. ~ .. . ' "' 

, .: (i) Avera~~ annuaJflow.at M~ner(836 sguare.miles) • . -- ' •. . .• " . . • . • . • : ~-· 12. 8 -· ......... ····-.----\.--1 

~ (iii) To~~l of (i) and (ii) • • • • • • • • ~ _, 

(iv) Likeiy.yield fr~m th~ ung~ug~d cat~hment (4,224 square-miles) on a proportionatt! . 
. basis, S3f : • _ .. ; , . .. , • : ·• , • · . • . . • , " • . '-. · " 111•0 . - "" . . . . . . . ~. .. . .. . ' . " ' ..... ~ . ... . .... ' •' 

Total • • · • · · · 133~2 



·· : iSinre the,data available'are for =IQ years only and fo.r'a smallpart•of:the catch· 
ment it ·-would be ~easonab1e ifo take 5.(} ·T~M.;C. ·as the long term average. 

-·~ . . ·' '. 

([) Irrigation uses as in 1951 : 

Average .Average 
annuaf ..annual { \ 

. ;· ~1 

ireigation .diversion 
(acres) or losses 

-('l'.M.C.) 

Name.or pa1!ticu1ms ofstheme 

------·------------------------------------------------------ --
l medium s~heme 

61 mioor schemes. .. .. • 

.. •·. :Sm.an:tanks~ diversions l - . . ... 

• 

·- .. 
I 

IEst.imated toss-es ·from:1anks' : •. ... --~ * . ... 

{g) Developments. since 1951 : 

Name or particulars of scheme 

ToTAL 

• 

• 

.. .. 
• 

2,400 0·4 

33,916 } 
31·0 

151;900 J 

188,276 

Average 
annual 

irrigation. 
·(acres) 

25·4 

56·.8 

,Average 
annual 
diversion 
•OT /psses 
{I.M.C.) 

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

. ·.(i) Pr.Qjects ~in o.per_ation . 

. 1-minor·scheme .. · 
I • 

· Small tanks and diversions .. 

{ii) Projects under construction 

2 minor schemes . • 

Small tanks and diversions • 

.... 

{iii) Improvement!J to eM.sting-tanks 

(iv) Estima~ed losses from tanks • 

• • • • • • 

• .• 
. . • 

• 

• • 

• 

• • • 

·• • • 

• • 

ToTAL • 

1,305 

23,100 

5,050 1 

400 j 
9)}00 

38,855 

0·3 

4·0 

2·3 

4·0 

10·6 

. ,,··: 
11 (h) Power de}'e/optnent·: There is so far no hydro-electric development in 

the.~ sub-basin. . ' . 



{l) Proposed developments : 

Name or particulars oj' scheme 

Power 
installed 
(~_W.) 

' • i .,~ .,. 

', i 

Average Average 
annual Annual 
irrfgation diversion 

(acres) or losses 
(T.M.C.) 

~--------·-------------___, ____ ..__ ____ ,._. __ 
Lower Maner Project (12C. 3-G. 6-A. 12) 

21 minor schemes 

Small tanks and diversions . 

Improv~ents to existing works • 

Estimated losses from reservoir and tanks 

.. 

• 

• . . 

2,000 71,000 .. . 12·2 

27,152 ) 
~ 9·0 

9,.500 J 

5,900 0·9 

7·2 

TOTAL . . 2,000 113,.552 . 

15-20 Sub-basin G. 7 Penganga 
(a) General : The Penganga sub-basin (See plate XXIX) comprises the entire 

catchment of the Penganga river from its source to its confluence with the· Wardha. 

The sub-basin has an area of 9,297 square miles. It is about 160 miles long 
from east to west and has a maximum width from north to south of 80 miles. AI-. 
most the entire sub-basin lies in Maharashtra with only a small portion in "Adilaoad 
diStrict of Andhra Pradesh. Parts of Parbhani, Buldhana, Akola, Yeotmal and Nan
ded districts lie in this sub-basin. 

(b) Topography and soil : The north-western part of the sub-basin lies along 
the southern slope of the Ajanta Range. . The rest of the sub-basin is a great undu
lating plain between elevation 2,000 feet to 500 feet and with a general slope towards 
east-southeast. · 

The sub-basin has predominantly medium black soil except in some portion 
in. the east which has mixed red and black soil. • , 

(c) Rainfall : The sub-basin lies in the medium rainfall zone, 800 mm to 1,100 
mm (32 inches to 43 ·3 jnches) annual. The weighted average annual rainfall in the 
'Sub-basin is about 960 mm or 38 inches. 

There are 14 rain gauge stations in the sub-basin. 

(d) Evaporation : The mean potential evaporation in the ·sub-bas~n is about 
3,175 mm or 125 inches. . . · · 

(e) River flow :There is no discharge site in the sub-basin for which reliable 
data exist. Accordingly a rough estimate has been made in Appendix ·c; · Jhe· average 
annual yield for this sub-basin may be 180 T.M.C. • "': · 



(f) Irrigation Uses as in 1951 : 

•I I " ., 

I 

' Name or particulars of schemes 
-· 
0 ... " ~. 

; . .) . ' 

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

• 

- ..... ~ 

Average Average 
annual-· annual 
irrigation diversion 

(acres) or losses 
(T~M.C.) - --~· ---- -·-· -· - --- ...... - - ~- .... ,.. . 

---------------------...---·-------------.---. ],. ' 

Small tanks and diversions .• .. . . ~ . 
Estimated losses from tanks· • .. • 

• 
..... ... , 

. - .. , .. - ' ... . . .· .-~ 

(g)· Developments since 1951 : 
,. .. •. 

.. . . . 
• 

· Total • 

. 3,700 

3,700 

0·2 

0·5 

0·7 

'·--------------------------------------
i . /· . -~ ,· \ .! ~ / j -~ ; ..- • ~ I ' 

-Name 'or particular~ ofsche'm~s _ 

i ' ~ . .. .. 
... ' • f • • • ' • 

r -~. i"' 

.Average 
: annual 

irrigation 
(acres) 

Average 
-annual 

diversion 
or losses 

:(T.M.C.) 

--·----------........ --....,..._---------------------~--~- -----
<' • t 

(i) Projects in operation • . -

Small ta~ks ~nd diversio~s 1 •· J. • . ' .. 
l -

fi (ii) Projects un.der constru~tion . 
, . : - - _ •. -.. -· ~ I. -

1 medium project • . · • 
r' 'i-· • . ,... -' ~ :- r- .. 

t . ~ ~- ~ 

!:- • · :· : ~ : · 2 minor schemes~ · . . . - . .. 
Small tanks and diversions • • • 

> ' r. . 

:: ~ . (iii) ~Estitnated_lo~.ses fro~n:tank~ ·. · .. ·• · -·• ? • • 

l " • ~ ,, • :>' 
'· 

• 

... . :- ,.. 

Total 

• 

• • 

. 
• . . .. .· . 
• • • , .. 

-- . . . . . -. . 
- ·. - ... . 
• 

1,500-

5,400 

4,045' ~ ._ •'> 

. . - 0 3 . . . 
1,600 J_-

r 

,. _, __ '!II> ""' 

·12,545 ~ .,. ·• :·t·9 
~ .. ~ .r ' -.. - . . l . '; 

c (h) Power developments·: No 1hydro-power project exists·; nor is &nY:·unde-r 
construction I . ", · -- ~. . · '_ - . · _ · - - - ·- : .. , ·_ · ·, ·· · - ---: ~ 



(i) Proposed developments : · 

Name or particulars of scfzemes 

. 
Penganga hydro-electric Project (8C. 2-.G. 7-M. 2) 

Kayadhu Project (21C. 2-G. 7-M.ll) 

Dongargaon project (98C. 3-G. 7-M. 23) 

Penganga project* (99C. 3-G. 7-M. 24) • 

7 medium proje<;ts • . 
21 minor schemes • • 

Small tanks and diveriions • • 

Estimated losses from reservoirs and tanks 

*See paragraph 14-49. 

15-21 Sub-basin G. s·wardha 

Total 

• 

Power 
installed 
(kW.) 

37,500 

37,500 

Average · Average 
annual ar.nual 
irrigation ·ai~ersion 
(acres) or losses 

(,T.M.C.) 

.ZJ•3 

79,800 7•2 

98,000 8·2 

375,000 45·.6 
. 

185,400 19·5 

2Q,252 .1 
' . }- 7·5 
94,400 J 

32·8 
, . '·· 

L 852,852. 120·8 

(a) General : The Wardha sub-basin (See plate XXX) comprises the entire 
catchment of the Wardha river from it~ source to its confluence with the Wainganga 
excluding the catchment of the Penganga. 

The sub-basin has an area of 9,300 square miles. Parts of Amravati, Chanda, 
Wardha, Yeotmal and Nagpur and a small portion of Akola districts of Maharashtra 
and part of Betul and a portion of Chhindwara of Madhya Pradesh lie in this sub-
basin. · · · · 

:·' 

(b) Topography and soil : The northern half of the sub-basin lies on a table . 
land varying in elevation from 4,000 feet to 2,000 feet. The southern half is a stretch 
of plain land varying in elevation from about 2,000 feet to 1,000 feet with_several 
out crops of hills, A large part of the sub-basin is covered with forests. -

The sub-basin has predominantly medium black soil except a small portion 
ift the north which has shallow black soil. . . -

(c) Rainfall : The sub-basin lies in medium rainfall zone 900 mm to 1,300 mm 
(35.4 inches·to 50·2 inches). The weighted average annual rainfall is 1,055 mm 
(39. 62 inches). There are 13 rain .. gauge stations in the sub-basin. 
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(d) Evaporation : The mean annual potential evaporation is about 3,000 mm 
or 118.2 inches. 

· (e) Rive\. flow; There is no discharge site in the sub-basin for which reliable 
data exist. Accordingly a rough estimate has been made in Appendix C ; the average 
annual yield' for this sub-basin may be 240 · T.M.C . 

. . 
To this will be added the inflow from G. 7 sub-basin. 

r· ··· . • 

. -. 

. . 

(f) Irrigation uses in as 1951 : 

Name or parttculars of scheme. 

• I • 

Small tanks and diversions • • 

Estimated losses fro.m tanks • • . 
Total • 

(g). Development~ . since 1951 : 

Name or particulars of scheme 

(i) Projects in operation 

3 minor schemes 

small tanks and diversions 

· (ii) Proje~ts under construction 

1. medium. scheme • 

5 minor schemes • 

small tanks and diversions· 

• 

(iii) Improvements on pre 1951 works 

(iv) Estimated losses from tanks 

• 

Total . 

• 

• 

.. 

.. 

• • 

• • 

• 

. . 

• 

Are rage Average 
annual annual 

. irrigation diversion 
(ac.res) of' losses 

(T.M.C.) 

22,500 1·5 

• • 3·0 

22,500 4·5 

·Average Average 
annual . annual 
irrigation diversion 
(acres) or losses 

(T .M.C.) 

243 

300 .. 

4460(} 5·9 

4,40& 1 
0·4 

l,200. J 

1,000 0•1 

l·l 

47,751 . 5"·3 
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(h) Power development : No hydro-power project ·exists in the ~u~-qasin ; 
nor is any under construction. 

(i) Proposed developments : 

Name or particulars of schemes 

.I 

r .\ 

Power • 'Average Avt;.rage 
installe.d , annual. • annual 
·(kW.) irrigation,. diversion 
, . -~. .(acre£}} orlosses 

; •. l • . ' •. . . • . -.1 r .~T.M.C.) 

Upper Wardha Stage I (20C.2-G.-8~M;l0}------.--··· ... --· ··----.. ---- -68;000----- -14--t 
Bembala project(92C.3-G.8-M·17) •. 76,000 5·1 
Lower Wunna Project (94C.3-G.8-M.19-) . .'. · • . ··;-: •. ·. 120,000 13· 6 

· Wardha scheme (17C. 3-G.S.·Ma. 1) 

6 medium schemes 
26 minor schemes 

Small tanks and. diversions' 
Estimated losses from reservoirs and tanks . 

Total 

15-22 Sub-basin G-9 Pcanhita 

; 

. . 

\ . 

... -·- .•. . . 
. . 
.. 

I . 
' 

2,000 

. ·-- -·· ~.,~· .. .. 
. . f 

< 

.. 

~,000 

6,300 
106,000 
36,932 ., .. .r 

. 155,800. J 
'l ... , -

r .. 

·'' 
569,030 

. . ' ~. ~ ' . 

i 

t 

-

10·8 

38·7 

90·5 

(a) General : Th_e Pranhita sub~basin (S e~ P.!ate JqOQ) comp~ses the catch .. 
ment of the nver Wamganga from 1ts source to-'lfs confluence Wlth the Wardha 
and the Pranhita up to its confluence with the .Godavari ; .the sub-basin includes 
all the tributaries of the Wainganga and the Pranhita except the Penganga and the 
Wardha. 

. .. \·'' . ·~ ,. .. , .... ·~ 
The sub-basin has an area of 23,5"88 square· niiles. ·n 'is ·~bout 268 miles long 

.from north to south and about 176 miles from east to west at the widest point. 
,Parts of Balaghat, Chhindwara, Seoni and· portions of Betul and Mandla districts 
of Madhya Pradesh, parts of :ahan.dara, Ch~nda.and Nagpu~ apd a. Stn~ll.portion 
. of Nanded district of Maharas~tra 3;nd part <?f A4ilab~d district o~ A~dhra .Pr,adesh 
lie in this sub-basin. · 

(b) Topography and soil :. The. northern ~a~t _of the s?b-basin lies along the 
southern slopes of the Mahadeo h1lls and vanes 1n .elevation frpm 4,000, feet to 
2,000 feet.· The southern part ·of the sub-basin varies in elevatipn from 2,000 feet 
to 400 feet, interspersed with numerous hill ranges and forests. . . .· . . 

The sub-basin has predominantly medium black. soil with small patches .of red 
soil and red and yellow soil in some parts. . . . · . . . 

(c) Rainfall : The sub-basin lies in a fairly heavy rainfall zone 1,100 mm to 
1,600 mm (43 · 3 inches to 65 ·O inches). The weighted average rainfall is 1,363 mm 
of 53 · 86 inches. There are 56 rain-gauge stations in the sub-basin. 
23 I & P 
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(d) Evaporation : The mean annual potential evaporation is about 2,800 mm 
or about }10· 37 inches. 

(e) River flow: There are no useful discharge data for the sub-basin. Accor
dingly a rough estimate has been made in Appendix C ; the yield from this sub-basin 
may be 1,300 T. .C. · 

To this wiU, of course, be added the inftow of G. 8 sub-basin inclusive of the in
. flow ·of G. 7 sub-basin. 

(g) Irrigation uses as in 1951 : 

Name or. pariiculars of schemes 

Waingan.ga canal . . • 
13 medium schemes 
53 minor schemes · 

small tanks and diversions 
estimated losses froni reservoirs and tanks 

T.otal 

(g) Developments . since 1951 : 

Name or particulars of schemes 

(i) schemes in operation 
3 medium schemes 
8 minor schemes 

Small tanks and diversions 
(ii) schemes under construction 

4 medium schemes 
10 minor schemes 

small tanks and diversions ; 
(iii) improvements on existing works 
(iv) estimated losses from reservoirs and tanks 

Total 

• • 

• 

. -

Average Average 
annual annual 

irrigation diversion 
(acres) or losses 

(fl'·M.C.) 

52,100 5·9 
106,500 7·8 
47,763 1 

}-
400,200 J 

29·0 

61·0 

606,563 103·7 

Average 
annual 

irrigation 
(acres) 

Average 
annual 

diversion 
or losses 
(T.M.C.) 

23,800 
3,472 1 

}-
3,900 J 

37,400 
11,918 1 

>t,9oo J 
26,000 

108,390 

1·8 

0·4 

2·9 

1·0 

-0·4 
3·6 

9·3 



(h) Power developments : 
No hydro power project exists; nor is any under construction. 

(i) Proposed developments : 

.Average Average 
Power annual ·annual. 

N arne or particulars of scheme! installed irriga{ion diversion 
(kW.) (acres) or losses 

{T.M.\C.) 

Bagh River Project (t.OC.2-0.9-M.4) • 110,000 8 ·3 :· 
Itiadoh Project (11C.2-0.9-M.S) • . . 134,000 12·3' 
Pranhita Project *(13C.3-0.9-A.13) .. 250,000 57·7 

300,000 455'3 

Upper Wainganga Project (18C.3-0.9-Ma.2) 7,500 178,700 19·7. 

Bijna Project (20C.3-0.9 -Ma.4) 61,500 ' 6·5 
Uskel Scheme (270.3-0.9-Ma. 11) .. 6,000 0•5 

2,000 o·z 

Nahara Hydel Scheme (28C. 3-G .9-Ma. 12) . . 7,700 . . 3"7 . ··' ~ 25,000' 2·9 · . 
D~o·Ama-Son Scheme (31-C.J-0.9-Ma. IS) . . .. 20,200 ' ' . .. :z·o , . . . 10,000 ' 3·7: 
Bawanthari Project (32C.3-0. 49.-Ma. 16 M.34) 134,000' 12·0 

Pench Diversion Scheme (37C.3-0.9-Ma. 21)',· . 307,700 29·7 

Kulbehra Scheme (38C.3-G.9-Ma.22) . . .. 27,.500. ·. . . 9'8-
9,000 0·9 

Lower Wainganga Project (103C·3-.0.9-M.28)" 240,000 19·0 . 
Pranhita Project (104C.3-0.9-M.29) 217,000 189'9 
Kanhan River Project (107C.3-0.9-M.32) 36,000 331,200 38·1 

Pench River Project (108C.3-0.9-M.33) 66,700 .. ~3'4 

. - 232,500 21·2 

Tultuli Project (113C.3-G.9-M.39) .. 76,000 6·3 

Kathani Project (11SC.3~0.9-M.41) .. 94,000 7·8 . 
Andhari Project (118C.3·0.9-M.44) 72,000 5·6 

26 medium schemes 458,400 43•1 

260 minor schemes •. 382,096 ~-
100·0 

small tanks and diversions . 936,000 . J . 
improvements on existing works .. 8,900 1·0 

estimated losses from reservoirs and tanks 
,., .. . 317·2 
.!. 

Total • 702,600 4,056,996 713·5 

*See paragraph 14-49 



15-23 Sub-basin G. 10 ~wer Godavari 

(a) Ge~eral : The lower Godavari sub-basin (See Plate XXXIQ comprises 
the lower part of the-river Godavari from its confluence with the Pranhita to the sea; 
the sub-basin includes the direct catchment of the Godavari in this reach and of all 

·its tributaries which _fall into it in this reach except the In_dravati and the Sabari. 

The sub-basin has an area of 9,602 square miles. It is about 210 miles long 
from west to_ east. The ~ub::-basin l!~s in paq 9fEast Godavari, Karimnagar, Kham .. 
mam, Warangal and West Godavari and a small portion of Visakhapatnam district _ 
of Andhra Pradesh, part of· Bas tar district in Madhya Pradesh and a small part of 
Chanda district in ·Maharashtra. · 

'(b) Topography and- soil: There are two distinct zones in the sub-basin. The 
western half of the s11b-basin is ~terspersed with numerous hills and ranges of the 
Eastern Ghats and the eastern half is the fertile delta of the Godavari. The hill 
ranges are covered with'forests. The valley land is a fertile plain varying in elevation 
frpm 500 feet. ~0 about-50 feet aoove sea level.' 

· ·' Along the north.:.west south-east -direction, the sub-basin has deep black 
soil.'" except_ the valley ~and along the Godayari river ~hich has red l~amy soil. 
Some port1ons, up to the confluence of the Godavan and the Saban also have 
red sandy soil. 

I 

(c) Rainfall: The·sub-basinlies in fairly heavy rainfall zone varying from 1,100 
min to 1,400 nun ( 43 · 3 inches to 55 ·1 ·inches). Although most of the rain precipitates 
during the south-west monsoon, a part is received during the retreating mon .. 
soon-October to Dec·ember~ The weighted average annual rainfall is 1,208 mm or 
47 ·5 inches.·.· _ · · · 

· : . : Ther~ are· 13 rah?--gauge stations in the sub-basin. 

· ; (d) Evaporation : The mean annual ·potential evaporation is about 2,300 · mm 
or ~90 inches. 

-
(e) River flow : There are ·no discharge· statistics available from which the 

direct run .. off from this sub-basin could be worked out. Accordingly a rough esti .. 
mate has been made in ,Appendix .C; the av~rage annual yield for thissub-basinmaybe 
400 T.M.C. 

To this will be added the inflow from G • 5 (inclusive of the inflow from G ·1 and 
G·6), G·9, G·ll and G·ll. · 



(f) Irrigation uses as in 1951: 

Name or particula~s ofs~em~s. _" _ 

Godavari Delta System 

1 medium -sc~me 

14 minor schemes • 
small tanks and diversions 

"' . 
.. 

est.imat'ed losses from tanks· 

• 

Tota1 . 

(g) Developments since 1951 : 

. 

• .. . . .. 

.. 
Name or particulars qf schemes · 

(i) Schemes in operation] 

small tanks and diversions • • • 
·- - ... .. -.,. -· ~- ~ . .. 

(ii) Schemes untler construction 

1 Medium scheme •• • .. 
1 minor scheme • . . • 't 

small tanks and diversions ... 
(iii) impro-vements to existing works · .• . · .• 

(tv) estimated losses from tanks 

Total • 

'.~"' 

. . 
• 

.. ' 

.· 
• 

.. 
) 

' . 

'~ .. 
) 

' ·' ·' 

• 

• , . . 

' r •. f • '. 

. 
' 

-~ 
I . 

' ·~, 
I -

• 

• 

. . 

• 

. 

. 
I .. \ 1 . . 

·• 

• ) ' • " • 

• 

. , . 
-· . 
.. ' . 

Average 
' annual· 

irrigation 
·(acres) 

1,221,500 

5;600 

; 5,919 
1,200 

.1,234;219 

. 

Average 
annual 

irrigation 
'(acres) 

\ ... ' 

Average 
,annual 

·diversion 
· or 
losses 

(T.M.C.) 

253·0 

-1·8-· 

1. 1·2 .r 
1·6 

.257·6 
' 

:Average 
annual· 

diversion 
·OT 

.losses 
(T.M.C.) 

23,000 3·9 

15,400 ; ·2·4 

.1,000 't·· 
400 J :0•2 

54,800 ' \ -21 ·4 
' : 

. .. .. : .. 3•3 

• 94,600 . -11·6 
,. ........ , \ '"' 

w ~,. ~ 
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(h) Power development : : _ 

- · No hydro-power project exists;._nor is ariy.under construction. 

(i) Proposed developments : 

Name or particulars of scheme 

Inchampalli Project (3C. 3-G, 10-A.3) . • • 

Singareddy Hydr?-elec.tric s'?heme. (4C. 3-G. 10 A.4) 
Ippur reservoir scheme* (5C. 3-G. 10-A.S) ' • 

~Providing, 6, drumgates to Godavari Anicut (7C. 3-G. 10-A.7) • 

· Mukpara project (6~C, 3-G.10-Ma.47) 

Kormanar Scheme (64C. 3-G. 10-Ma. 48) • . -· 
5 Medium schemes • 

49 Minor schemes . • • • 
Small tanks and diversions 

Improvements on existing works 

Estimated losses from reservoirs and tanks 
...... " . -

Total • • . 
15-24 Sub-basin G·ll Indravati 

Pdwer 
installed 
(kW.) 

600,000 
210,000 

420,000 

7,000 

1,000 

1,238,000 

Average 
annual 

irrigtztion 

Average 
annual 

diversion 
or 

· ·losses·-· 
(acres) (Jr.,M.C.) 

450,000 110·0 
669"4 
873"7 

1,676,000 . 371·2 
Bzo·7 

24~,600 57·4 

:1"4 
IJ,OOO 1·8 

4,8oo· 
0"4 
0·3 

49,800 12·7 

72.357\ 
38,200J 18·4 

3,300 0·1 

140·7 

2,55~057 712·6 

. (a) General :The Indravati sub-basin (See plate XXXIII) comprises entire 
catchment of the lndravati from its source to its confluence with the Godavari. 

· The sub-basin has an area of 16;087 ~quare miles. Parts of Koraput and Kala-
handi districts of Orissa, part of Bastar and portion of.Raipur and Durg districts of 
Madhya Pradesh and part of Chanda district of Maharashtra lie in this sub-basin. 

(b) Topography ·and ·soil : The entire 'Sub-basin forms ·part of the Eastern 
Ghats which are a series of broken hills and table land varying in elevation from 4,500 
feet to 2,000 feet. Most of the land is covered by forests. Part of Dandakaranya lies 
in this sub-basin. 

*see paragraph 14-49. · 
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The sub-basin has predominantly red loamy soil. · 

(c) Rainfall : The sub-basin lies in a fairly heavy rainfall zone 1,400 mm to 
1,600 mm (55·1 inches to 65·0 inches). The weighted average annual rainfall is 
1,588 mm or 61·70 inches. 

There are only 12 rain-gauge stations in this large sub-basin; these are inade· 
quate for such a large catchment. . 

· · (d) Evaporation : The mean annual potential evaporation.· is about ·2,200 mm 
or about 86 · 7 inches. . . . . . · 

·. ~ ' . ' ' ' .. . 

(e) River flow : There is no discharge· site in the sub-basin for which reliable 
data exist. Accordingly a rough estimate has been m de in Appendix C; the 
average annual yield from this sub,;,basiri may be 1,160 · .c: ~ 

(f) Irrigation uses as, in 1951 : 

. . ' ~ . 
Name or particulars of schemes . . .. . 

15 minor schemes • .• ·•. '-
.: 

Small tanks and diversions • • • 
Estimated losses from tanks • • .. 

Total 

(g) Developments since 1951 :· 

Name or particulars of schemes 

(i) Scheme( in operation 

8 minor schemes . • • 
Small tanks and diversions 

(ii) Schemes under construction 
1 medium project 

8 Minor schemes 0 

Small tanks and diversions 
(iii) Estimated losses from reservoirs and tanks 

Total 

>' I ' 
• > ' 

. . ' ~ . ; 

. . • i .. 
•• . . 
•, 

. . • • 

• . 

• 

Average Average 
~ · annual ·annual 
irrigation , diversion 

or ~osses 
(acres) . . (~.M.C~) 

. 1 .. 
• . }- 58,000 

J 
4·8 
3·2 

. . 58,000 8·0 

. 

Average .. Average 
annual annual 

irrigation diversion 

(acres) 
o.r losses 
(T.M.1C.) 

5,411 \ 
7,900 J 

0~8 

18,600 1·3 

10;,440 1 1·3 
5,500 J 

3·5 

47,851 6·9 



(h) Proposed developments . , 
• 

Name_ or particulars of s~hef1Jes 

Indravati Hydel Project. (40C. 3-G. 11-Ma. 24) 
,Bhoopalap~tnam* '(41-C..~3-G.11-Ma.,25JM.4~) · 

w. 

• • 
·• ·W 

Baroda-water and llpper Nibra Scheme (47C. 3-G,..11-Ma.3U ,. 

Gudra Hydel Project (48C. 3-G. 11-Ma. 32) • • ... 
Berudi Project (53C. 3-G. 11-Ma. 37) .. ·• -· -· ' 
Kotri-Nibra Hydel Sch~~e (55C. 3-G. U-Ma. 39JM.46) 
Kokral scheme (60C~ 30G. 11-M& 44) • • 

· Jallavagu.Scheme(6.1C-.3-G •. ll~Ma& 45) • 

Bandia Hydro-electric Scheme (119C. 3-G. ·n-M. 47) 
Upper Indravati Project (123C. 3.:G. 11-0.1) · 
Indravati Kolab Project (124C. 3-G. 11~0.2) ' 
Bhaskel Project (126C •. 3-G •. ll-0.4) .. 
22 medium projects 
150 minor schemes • 
Small tanks and diversions • . • 
·Estimated losses from reservoirs and tanks • • • 

Total 

*See.paragraph 14-49. 

15-25 Sub-basin G·12 Sabari 

Power .Average Average 
installed annual annual 

irrigation diversion 
"~ w. .Dr losses 

(acres) (T.M.C.) 

541,000 189"3 
128,000 10·0 

.. 170,000 zsz:J 
_22,.000 .. 

.2·7 
53,000 z6•3 
10,000 &a zz·.6 
15,.000 ..14_-'z 

10,000 1·4 
93,000 63"0 

5,000 O·S 
3,000 0'7 

12,500 1·4 
2,700 0'4 

16,000 24'9 
89~500 187,200 25·1 

408,900 63·3 
61,800 8·7 

326,300 \ 
224,&50 I 33·6 

353,200 48·8 
182·0 

993,200 1,739,750 377·5 

· (a) General ·: The Sabari ·sub-basin (See plate XXXIV) comprises the entire 
catchment of the Sabari river from its source to its confluence with the Godavari. 
It has an ar~a of 7,887 square miles. Part of Koraput district of Orissa, ,part of 
Bastar district of Madhya Pradesh and part of East Godavari and Visakhapatnam 
districts of Andhra Pradesh lie in this sub-basin. 

(b) Topography and soil : The Eastern Ghats criss-cross the entire sub-basin. 
·There are a series of parallel ranges and table lands ~varying in elevation· from 4,500 
feet to 2,000 feet, with dense forests covering almost the entire sub-basin. Part of the 
Dandakaranya lies in this sub-basin. · 
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Red loamy soil covers the entire sub-basin. . '· 1 i 

(c) Rainfall: The sub-basin lies in fairly heavy rainfall zone 1,200 mm to 
1,600 mm ( 4 7 · 3 inches to 65 · 0 inches) annual. The weighted average annual rainfall 
is 1,433 mm or 56·46 inches. Although a major part of this rainfall precipitates· dur
ing the south-west monsoon a substantial portion, about 11 per cent, falls during Oc· 
tober to December. 

There are 8 rain-gauge stations in the sub-basin .. 

(d) Evaporation : The mean annual potential evaporation is about 2,00Q mm 
or 78 · 8 inches. ·· · ·· · · · 

I'{ ' 

(e) River flow : There are two sites for which fairly reliable discharge' data are 
available but they represent only a small part of the sub-basin. Accordingly a ·rough 
estimate has been made in Appendix C; the average annual yield from· this sub-basin 
may be 480 T.M.C. , 

(f) Irrigation uses as in 1951 : 

Name or particulars of scheme 

Small tanks and diversions · • 
Estimated losses from tanks •• 

(g) Developments since 1951 : 

• 

Name or particulars o.f scheme 

• 
• • 

To~al 

"' J • ' 

• • 

•. r • 

Average Average 
annual annual 

• r · ; · : . : 1 irrigation diversion 
, (acres) · or losses 

' . . . . . (T.M.C.) 

• 

Powe'rt 
installed 
(kW.) 

15,700' 

15,700 

Average 
annual 

irrigation 

,. 

1·5 
2·1 

3·6 

Average 
annual 

diversion 
or losses (acres) 

' ·· (T.M.C.) 

--------·-------------------------------------------------------~--~~ . -~-

(i) Schemes in operation 
114,750 4g·:~ . 8,200 . ·8 

Machkund Hydro-electric Project • 
Small tanks and diversions · 

(ii) schemes under construction . 120,000' s6·B .. 
.19,140 \ .. • 2·0 ., ; 5,200 f • 

Upper Sileru Hydro-electric Project Stage I ' 
16 Minor schemes • • • # • 
Small tanks and diversions· • 

(iii) Estimated losses from reservoirs and tanks ... 8·3 

Total . 234,750 32,540 11·1 
. l 
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(hj Proposed developn1ents : 
--------~--------~-----------------------------------------------

Name or parti~ulars of scheme 

Power 
installed 
(k.W.) . 

Average Average 
annual annual 
irrigation diversion 
(acres) or losses 

(T.M.C.) 

GunteW~da-Balimeia HydrO-electric Project (4C.2-G. 12-A.4j0.1) 420,000 1]1'0 

46'7 
84'4 
113·2 

Lower Mach~und Hydro-electric Project (ISC. 3-G. 12-A. 15) 30,000 
' ~ ' 

Lower Sileru Hydro-el~ctric Project (16C. 3-G. 12-A. 16) 

Sabari Multipurpose pro_lect (67C. 3-G, 12-Ma. 5110.12) 

Konta Project* (68C. 3-G. 12-Ma. 52j0.13) 

Kaklur-mupari Scheme (70C. 3-G. 12-Ma. 54) 

Upper Kolab Hydel (132C. 3-G. 12-0.10) 

Balimela Irrigation ·project (134C. 3-G. 12-0.14) 

7 medium schemes • • 
48 ·minor schemes • • 

• 

small tanks and diversions • 

estimated losses from reservoirs and tanks · 

· Total · • 

*See paragraph 14-49 ' 

: Co:nuitents· on ·. sub-basin studies 

• 

> • 

210,000 

250,000 1,060,000 

50,000 

7,300 

101,000 

30,000 . 

20,000 

319,200 

78·8 
4·0 

1'5 
2·5 

34·7 
62·8 

129,700 12· 7 
· 66,200 l. .. 

163,100 J 19·2 

55·0 

1,068,300 1,788,200 269·4 

15-26 In the studies made in paragraphs 15-2 to 15-25 above, the reservoir 
Jgs§e~ .f!·op:t major and medium schemes have been taken from. the particulars of various 
projects as fulnishecroy -th-e·-sta1e uoveriiments concerned and "given -in. the· ·relevant
Annexures (also see paragraph 5-35). For minor schemes and. small tanks and diver
:sions, these losses have been worked out in accordance with the procedure adopted 
in paragraph 12-25 where it has been shown that the water spread of these tanks is 
about 87 · 5 per cent of the irrigated area. This assumption is based on a study of tanks 
in Andhra Pradesh. The evaporation losses have been taken as 3 · 5 feet depth of 
water. Obviously, losses in. other parts of the .two basins would vary depending not 
only on the local evaporation rates but also on the water spread of the tanks in 
relation to their capacity. In the absence of detailed particulars for other areas, the 
Commission has adopted the results obtained from the study of tanks in Andhra Pra-
_desh fQr all the sub-basins and, to this extent, the picture presented is approximate. 
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15-27 Apart from irrigation and power uses, shown in the sub-basin studies in 
paragraphs 15-2 to 15-25 above, Mysore has 1· 3 million acres to develop by minor 
schemes and small tanks and diversions. Distribution of this area by sub-basins has, 
however, not been furni~hed. Hence, the requirements of water for this development 
have not been included tn the sub-basin studies. Irrigation of this area of 1 · 3 thlllion 
acres in Mysore would require about 186 T.M.C. of water and it may involve evapo· 
ration losses of about 173 T.M.C. 

The sub-basin studies have also not taken into account any industrial use of 
water and water supply for cities except to the extent these have been included in the 
projects described in Chapters XII, XIII and XIV. These, as stated in paragraph 
14-27, may require 50 T.M.C. of water. 

15-28 With regard to the totals of "proposed power installed", of "proposed 
annual irrigation" and of "proposed annual diversion", as given for· different sub
basins in paragraphs 15-2 to 15-25, attention may be drawn to- paragraph 14-50, in 
which it has been stated that these totals would, in case of some sub-basins, indicate 
figures higher than the overall potentialities of the system. These totals should; there
fore, be taken only as indicative of the general trend of the possibilities of each sub-
basin. · .. 1 

Hydrologic characteristics of different sub-basins 

15-29 Table XXXIV ·shows some of the important hydrologic characteristics 
of different sub-basins on the Krishna and Godavari tiver·systems. · The catchment 
area of each sub-basin, its weighted average rainfall for the year as a whole and for 
the south-west monsoon period, June to September; are shown against the rough 
estimate of the average annual yield for the sub-basin, determined in accordance with. 
the procedure outlined in paragraphs 15-2 to 15-25 above. 

Because of varying conditions in each sub-basin, as indicated in paragraphs 
15-2 to 15-25, the yields from different sub-basins do not show any constant relation 
with either the annual, or the'south-west monsoon, rainfall. While some explanation 
can be suggested for differences in this relationship for most sub-basins, the yields 
from K. 3 Ghataprabha sub-basin and G. 2 Pravara SlJ.b·basin when compared with 
the Isohyets, show a disparity which cannot be adequately ~xpl~ined. on the basis .of 
the data available. · 

. '· 

15-30 The aggregate yield of a~l the sub-basins on the Krishna works out .. to 
2,217 T.M.C. In determining the yield of each sub-basin some· allowance has been 
made for transit losses in the rivers. ·As against this aggregate average yield of 2,217 
T.M.C., the average recorded flow at Vijayawada was 1,911 T.M.C. during_ the period 
1901-02 to 1930-31 and 2,000 T.M.C. during the period·l931-32 to 1960-61; the total 
diversion upstream, as of 1951, was 224·6 T.M.C. and estimated rinnual evaporation 
losses from reservoirs and tanks 118 ·.J T.M.C. The disparity in these estimates 
_indicates the range of approximation in which one has to work in the absence.ofa 
comprehensive record of scientifically observed river flow data. . . . 
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A similar examination of the yields 'from the Godavari sub-basins has been made 
in paragraph 9 of Appendix C. · · · . · , . . . , ; 

· Limitations on estimates of sub-basin flow 
· ·. 15-31 Atte~tion may be ~rawn here to the fact that, in gen~ral, the flow· data ). 
availa~le for all sttes on the Krishna and the Godavari rivers (except Vijayawada and 
Dowlatshwaram) have been assumed as correct within 20 per cent, plus or minus, of 
the actuals (see Chapter IX). As such, the estimates of river flow in each sub-basin, . ' 
as mad~ iJ?- p~ragraphs 15-2 to 15-25 ab~ve, must also be regarded as subject to the\ ~ 
same lurutatton. · ·. : ( 

15-32 It must also be clear that the estimates of river flo\v given in paragraphs 
15-2 to 15-25 are for average annual flow. ·As stated in paragraph 9-27, about 95 
per cent of the annual flow appears during six months, June to November. Apart 
from this, there is large fluctuation in the available supplies from year to year. This 
has to be kept in view in project plannfug. This fluctuation would be. more marked 
in those sub-basins where the rainfall is relatively low than where the river flow ·is 
derived largely from the Western Ghats. or from the forest-covered hills in the north
east of the Godavari basin. 

15-33 As explained in paragraph 14-31, there wili be s·ome.return flow_into the 
rivers in each sub-basin from new irrigation developme-nts in the ,sub-basin or in the 
upper sub-basins. As already stated, it is difficult to give any quantitative values 
for the anticipated regeneration. Withdrawals for irrigation from new surface wells 
or by tubewells would reduce this regeneration. There would. also be the effect on 
river flow of land treatment like contour·bunding, levelling of land for irrigation and 
construction of new field dowels etc. Further, as stated in paragraph 9-40, additional 
withdrawals from the upper reaches of a river would result in the salvage _of losses 
which would otherwise occur in transit to· a lower site on the ·river. All these factors 
will play their part, but it is not possible at this stage to allot any quantitative values 
to the overall likely effect on the supplies available at a parti~ular point. : : . , j ; • , ) 

Need for caution .- ·~ 

15-34 It may be emphasised here that the Co~ission regards the rough estim~te · 
of river flow made by it for each sub-basin as no better than an informed guess. :In 
general, only a small part* of the quantity estimated is based on observed data which 
themselves are subject to the limitations described in paragraph 15-31. The major 
part of the quantities assessed are, however, based on general hydrologic considera~ 
tions, rainfall data, annual and seasonal-and analogy of nearby catchments. While 
the figures indicated should give a general idea of the likely average yield from each 
sub-basin, these estimates in the Commission's view are not enough to form the basis 
of big projects involving large sums of public money. ~ccordingly, conside~a~le 
caution must be exercised in sanctioning any further proJects; even some of those, 
already under construction, may well be reviewed in the light of the stU;dies ID:ad~. i~ 
paragraphs 15-2 to 15-25 above. · , · · -

'' 

*About 50 per cent on the Krishna butS per cent on the Godavari. 
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TABLE XXXV 
REVIEW OF ESTIMATED YIELD AND PROJECf REQUIREMENTS AS PROPOSED BY 

·~ . · · STATE GOVERNMENTS · 

Estimated Receives Diversion and losses by projects* 
direct inflow_ ---

Name qf sub-?;asin annual fro112 
yield a:dn 1951 Undertaken sum of Proposed 

from since 1951 col. 4 and 
sub-basin col. 5 

1 2 3 4 5 6 7 
---

T.M.C. . . · ........ T.M.C .. ......... 

Krishna RiveJ' System 

· K.l · Upper Krishna .. . • 550·0 2·2 86·6 88·8 436·8 
K~2 Middle Kri~hna 35·0 K~l, K.3, 1· 8 4·8 6·6 404·6 

K.4 
K.3 Ghataprabha . . . .. 190·0 3·0 38·8 41·8 116·8 
K.4 Malaprabha 70·0 9·7 5·6 15·3 45·9 
K.5 Upper Bhima 400·0 89·8 58·6 148·4 207·6 
K.6 . Lower Bhima .. . 55· 0 • · K.5 6·2 5·3 11·5 168·0 .. 
K.7 Lower Krishna (upto Vijayawada) 210· 0 K.2, K.6, 258·9 315·1 574·0 1,315·1 

K.8, K.10, 
K.ll, K.12 

K.8 Tungabhadra 52Q·O K.9 . 124·4 292·3 416·7 161·6 
K.9 Vedavati 50·0 .. 48·1 8·3 56·4 
K.10 Musi 50·0 32·2 16·5 48·7 3·2 
K.11 Palleru 17·0 .. 15·5· 2·1 17·6 1·2 

K.12 Maneru 70·0 51·5 5·7 63·2 17·8o 

Godavari River System 

G.1 Upper Godavari 240·0 0.2 and 14·0 18·0 32·0 161·0 
G.3 

G.2 Pravara 70·0 17·0 35·0 52·0 15·0 
G.3 Purna 100·0 39·0 39·0 34·0 
G.4 Manjra 270·0 102·0 11·0 113 ·0 133·0 
G.5 Middle Godavari 100·0 G. 1, G.4 39·0 29·0 68·0 500·0 

and G.6 
G.6 Maner .. 90 57.0 11·0 68·0 29·0 
G.7 ~enganga 180 1·0 2·0 3·0 121·0 
G.8 Wardha .. 240 G.7 5·0 5·0 10·0 91·0 
G.9 Pranhita 1,300 G.8 104·0 9·0 113·0 714·0 
G.lO Lower Godavari (upto Dow-

laishwaram) . . 400 G.5, G.9, 258·0 12·0 270·0 713·0 
G.ll and 0.12 

G-11 Indravati 1,160 .. 8·0 7·0 15.0 378·0 

G-12 Sabari 480 4·0 11·0 15·0 269·0 

* See paragraph 15-28 ... 
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15-35 It would be obvious that within each sub-basin a more intensive study 
would have to be ~ade b~cause the ade.quacy of river supply for any project has to 
b~ gauged by supp~Ies available at the site ofthe proposed diversion and not on the 
YI~ld of the .su~-~astn as a ~hole. Such a study .will have to be taken up in connection 
With each Individual project a.nd 'Yould requue more exact particulars of minor 
sch~mes and small tan~s ~nd diversions and of the evaporation losses than . are 
ayatlable to the Comm~sston. For .the pu~pose ofthi~ report, however, the examina-
tions made by sub-basins should gt.ve a fauly good picture. · · . · 

Some general conclusions 

15-36 Table XXXV gives, in brief, a comparison of the estimated yield from each 
sub-basin and the diversions and losses by projects of various categories. The 
information in this Table should be examined in the light of the considerations set 
out in paragraphs 15-26 to 15-34 above and the particulars for each sub-basin given 
in paragraphs 15-2 to 15-25. above. The following general conclusions emerge: 

(a) On the Krishna 

(i) Until river flow data have been observed for a number of years in accordance 
with the recommendations made in paragraph 9-44, it would not be advis
able to undertake any further major or medium project in sub-basins K .. 
8, K. 9, K. 10, K. 11 and K. 12. 

(ii) There has not been much development so far in sub:-basins K. 2 Middle 
Krishna, K. 4 Malaprabha and K. 6 Lower Bhima. 

(iii) The surplus waters available after meeting the. requirements of pre-1951 
projects and those undertaken since then in sub-basins K. 1, K. 3 and K. 4 
have to be utilised not only for the development of projects proposed in 
these sub-basins but also for the projects proposed in sub:-basins· .K. 2 and 
K. 7. . .. 

' 
(iv) If any surplus waters are found in sub: basin K. 8,. the~e haye to be u!ilised 

not only for the development of projects proposed ·In this sub-basin but 
also for the projects proposed iri sub-basin K. 7. , , · · · ·· ·. ·· 

(v) The surplus waters avail~ble after meeting the requirements. of pre-1951 
projects and those undertaken since then in sub-basin K~ 5 have to be 
utilised not only for the development of projects proposed in this sub-basin 
but also for the projects proposed in sub-basins K. 6 and K. 7. · 

(vi) The requirements of all the projects in sub-basins K. 1 to K. 8, as indicated· 
by the State Governments, cannot be met by the available supplies even 
if these can be made fully utilisable; the maximum shortage is in sub-basin 
K. 7 Lower Krishna. 

(b) On the Godavari 

(i) Until river flow data have been observed for a number of years in accordan.ce 
with the recommendations made in paragraph 9-44, it would not be advis
able to undertake any further major or medium project in sub-basins, G. 2 
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·G. 3 and G. 6 and on the tributaries (other than Manjra and Maner) out
falling into the Godavari in G. 5 Middle Godavari sub-basin. 

(ii) The\urplus supplies available from sub-basins G. 1 and G. 4 (and ultimately 
also from G. 2 and G. 3) after meeting present commitments have to be 
utilised not only for the development of the projects proposed in these 
sub-basins but also for those based on the supplies in the main river in G. 5 
sub .. bas.in. · . · - · 

(iii) It is unlikely that any dependable supplies would ultimately flow down from 
the Middle Godavari sub-basin. -

(iv) There has not been much development so far in sub-basins G. 7, G. 8, G. 9, 
· G. ll and G .. 12 and there is likely to be surplus waters in sub-basins G. 8, 

G. 9, G. ll:and_9· 12. According to the proposals made by the State 
Governments, rmnimum regulated flows {from power projects) of 190 
T.M.C. and 252 T.M.C. should be available in the rivers Pranhita and 
Indravati respectively near their confluence with the Godavari. This 
would amount to. more -than_lO M.A.F. 

Integrated project for lower Godavari 
15-37 One of the most urgent tasks in the Godavari basin would appear to be 

.. the preparation of an integrated plan incorporating the developments 
proposed under the following projects: · 

13C; 3-G. 9-A. 13 
104C. 3-G~ 9~M~ 29 
40C. 3-G .. 11-Ma . .24 
41C. 3-G. 11-Ma. 25/M. 45 
sse. 3-G. 11-Ma .. 39/M. 46 
68C. 3-G. 12-Ma. 52/0. 13 
3C. 3-G. 10-A. 3 . , . 
4C. 3-G. 10-A. 4 
SC. 3-G. 10-A. 5 

Pranhita Project 
Pranhita Project 

- Indravati Hydel Project 
Bhopalapatnam Project 
Kotri Nibra Project 
Konta Project 
lnchamapalli Project 
Singareddy Hydro-electric Scheme 
lppur reservoir scheme 

. Three ·of these projects have been proposed as joint projects; some others 
impinge on each other (see paragraph 14-49). These projects have a large hydro
electric potential; only an integrated scheme can develop this potential to best advan
tage. A regulated supply of water from· an upper power project can successively be 
used on a number of downstream power projects. The full reservoir levels and tail 
race levels at each project site have to be so fixed as to get maximum benefit of the 
gross head available. 

- . The Ippur reservoir scheme would have available to it considerable additional 
flow, partly regulated by power projects,·from sub-basin G. 12. 
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15-38 A large part of the regulated flow available in the river Godavari from 
the power projects referred to above, which would amount to much more than 10 
M.A. F., would be surplus to the requirements of projects on the Godavari and can 
be diverted to the Krishna basin, to meet in pait the shortage in sub-basin K. 7 Lower 
Krishna [See paragraph 15-36 (a) (vi) above]. 

' ... ) j ' * 'l " ( i 

Pochampad Project . . . . : . . .. 
1 

; 

15-39 In view of the remarks in paragraph 15-36 (b )(iii)' above, ·there
1 
.would 

appear to be little possibility of generating any power at Pochampad, as provided in 
Pochampad Project, Stage II. Also, in the light of the hydrologic features of the river 
system above Pochampad, it would be clear that the proposed · Pochampad Canal 
could not get continuous supply even during the monsoon period without storage to 
regulate the spasmodic flow _into the river from catchments in a f~rl~ drj zo~e. 
Accordingly, Pochampad ProJect Stage I, as proposed; would not be fcas1ble and for 
the irrigation of the area south of the Godavari, it would be necessary to inchide in 
Stage I itself a storage reservoir as proposed in Pochampad ~roject Stage II,': with 
appropriate modifications in the scope of the project. . . : . ,, ; : . . :, ·• 1 \ ; 1 

' ' 
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CHAPTER .XVI 

DIVERSION OF GODAVARI WATERS TO THE KRISHNA 

16-1 Under its terms of reference, the Commission has been asked to report 
on the feasibility of diverting any surplus supplies in the Godavari to the Krishna, 
indicating the quantity.to be diverted and the order of the cost involved. 

Physical possibilities 

16-2 As a first step, the Commission examined the physical possibility of diver
ting the waters of the Godavari into the Krishna, irrespective of the availability of any 
surplus waters in the Godavari. · 

As stated in paragr~ph 4-32 and as can be seen from Plate I, the upper reach of 
the Godavari valley is lower. than the corresponding reach of the Krishna valley. 
It is, therefore, not possible to divert, by flow, any waters from the upper reaches of 
the Godavari into the upper reaches of the Krishna. The highest suitable 
point on the Godavari from where its waters can be transferred to the Krishna is at 
or near the site of the proposed Pochampad reservoir. If sufficient waters were avail
able at this site, it would be possible to construct a diversion canal in conjunction with, 
or parallel to, the Pochampad South Canal and to drop Godavari waters into the 
Nagarjunasagar reservoir. The alignment of this diversion canal is shown in Plate X. 

·As stated in paragraph 14-24 (b)(i), the Pochampad South Canal itself will transfer 
Godavari waters into the Krishna basin. 

16-3 Lower down the Godavari, there are possibilities of diverting the Goda
vari waters into the Krishna from two places; one from near Albaka along the align
ment of the Godavari-Pulichintala Link and the other from the proposed Polavaram 
barrage to Vijayawada. The alignment of both these link canals is shown in Plate X 
and on Map VI. The former link canal will outfall into the proposed Pulichintala 
reservoir and the latter above the Krishna barrage at Vijayawada. 

16-4 An attempt was also made to examine whether the waters of any of the 
tributaries of the Godavari could be diverted into the Godavari upstream of its nor
mal outfall into the Godavari and then into the Krishna basin. One possibility along 
this line is the Penganga-Pochampad Link shown on Plate X. This will ~ivert the 
·waters of the upper part of the Penganga river into the Godavari by a short hnk canal. 
Another possibility is a diversion from the Manjra to the Bhima. 
Pochampad-Nagarjunasagar Link 

16-5 It would appear from paragraphs 15-36(b)(iii) and 15-39 that there_would 
hardly be any suplus waters available in the Godavari at Pochampad a~ter meetmg the 
requirements of the areas which can be irrigated from the. Godavar_t at a~d ab~ve 
Pochampad. As such, no further consideration has been given to this possible link 
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can~l, at this stage. If it is found later, when sufficient data of river gaugings become 
avai~able, that some surplus waters a~e available at Pochampad, this link may be in .. 
vestlgated. The total length of the link would be about 286 miles. · 

. For .simi~ar reasons, no further consideration has been given to the Manjra .. 
Bhima diversion. · 

Polavaram-Vijayawada Link 

16-6 A perusal of Plate X would show that of the different possible link canals 
to the Krishna, the shortest and, . therefore, likely to be the. cheapest is the 
Polavaram-Vijayawada Link. This link canal will be about 110'miles·long. The 
full reservoir level proposed at the Polavaram barrage (SC-3-G .10-A. 5) ·is about 
R.L. 145 and there is ample command available to drop the waters of the link canal 
upstream of the Krishna barrage at Vijayawada where the full pond level is R.L. 
57 ·OS. It may be possible to generat~ some power at the. outfall, The alighmentofthe 
link canal will approximately be the same as that of the. Right Bank Canal .ex-Polava .. 
ram Barrage (5C-3-G.10-A.5). 

16-7 This link canal (see Map VI) ·can command the entire irrigation of the 
Krishan Delta System and the New Krishna West Canal, proposedunder the Nagar .. 
junasagar Project (1C.1-K. 7-A.1), as well as the irrigation proposed on the Right 
Bank Canal under the lppur reservoir scheme (SC.~-0.10-A.S) .. ·· · · · .. ·, · ·· · · 

The Ayacut of the Krishna Delta Canals, as now proposed l.s 1,225,000.acres; 
that of the New Krishna West CanallSO,OOO acres. The Ayacut on the Right Bank 
Canal as provided in the lppur reservoir scheme is 300,000 acres. All this area could 
get its water supply from the Godavari and, in view of paragraph 15-36(b )(iv), a much 
more assured supply would be available for this area from the Godavari, through 
the Polavaram-Vijayawada Link, than at present from the Krishna. . ·. 

. 16-8 A link canal with sufficient capacity to deliver about 11,500 cusecs above 
the Krishna Barrage would meet the proposed withdrawals* in full of both the Krishna 
Delta Canals and the New Krishna 'Vest Canals from mid-October to end June. During 
the rainy season, additional supply would be available from the inflow into the river 
below Pulichintala supplemented by adequate releases from the proposed · Pulichin:. 
tala reservoir. The annual supply to be diverted from the Godavari on this basis would 
be about 211 T.M.C.; the additional supply required from the Krishna would be about 
25 ·O T.M.C. 

In view of the regulated supplies that would be available all the year round 
from the Godavari, it would be possible to improve considerably upon the crop pat
tern and intensity of irrigation in the areas irrigated from the Krishan Delta Canals 
and those proposed to be irrigated from the New Krishna West Canal. 

*See column 11 of item 10 of the particulars of Krishna Delta 9anals (IA-K. 7-A.1) in Annexu:e 
VIII and column 5 of item 11 (iii) of the parttculars of the NagarJunasagar dam (tC.t-K·7·A.I) zn. 
Annexure X. 
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6~9 This link canal formed part of the Ramapadasagar Project (1950). For 
a capacity of about 21,400 cusecs at head, then proposed for this link canal, its estima~ 
ted cost was about Rs. 17 crores. · For a capacity at tail of 11,500 cusecs, the present 
cost may be of the order of Rs. 40 crores, excluding the cost of the Polavaram Bar-
rage. · · · 

Godavari-Pulichintala Link 

16-10 This link canal will take off from the Godavari above a diversion dam 
near Albaka. It will be about 153 miles long upto the proposed Pulichintala reservoir 
and will cross the main ridge between the Godavari and the Krishna through a tunnel 
about 17 miles long. . A longitudinal section of the link canal is shown in Plate 
XXXVII. . 

. . 16-11 This link canal will command the entire Pulichintala block (Ayacut 
600,000 acres) partly under the Nagarjunasagar Right Bank Canal and partly under 
the proposed Pulichintala Project (5C. 3-K. 7-A. 5) about 70,000 acres of the Ayacut 
under the Left Bank Canal of the Nagarjunasagar Project and may be able to take up 
another 230,000 acres proposed to be covered by an extension of the Nagarjuna sagar 
Left Bank Canal in Nagarjunasagar Project Stage II. This link will thus irrigate 
an area of about 900,000 acres. .It can get regulated supply, all the year round, from 
the tail race waters of the proposed power projects on the Pranhita and the Indravati, 
see paragraph 15-36 (b)(iv). The crop pattern for this area should therefore, be 
worked out, not on the basis ·of 4 to 5 months supply as in the Krishna delta, but 
on the basis of 12 months supply. Assuming a fairly liberal allowance of about 4 
cusecs per thousand acres of· irrigated area, the capacity required at distributary 
heads would be 3,600 cusecs. Adding 400 cusecs for losses, the total capacity of the 
link canal, at head; would be 4,000 cusecs. 

. This link will transfer from the Godavari about 95 T.M.C. * of water annually 
for use in areas proposed to be developed from the Krishna. 

' · 16-12 The cost of this link canal including the cost of the tunnel but excluding 
the cost of the diversion dam. would be of the order of Rs. 40 crores. 

16-13 The exact location of the headworks of the Godavari-Pulichintala link 
will have to be examined in relation to other works that may be built on the Godavari 
in this reach (see paragraph 15-37). Andhra Pradesh has proposed a dam at 
Inchampalli (3C~3-G .10-A.3) about 50 miles above Albaka, and another at 
Singareddi, about 10 miles below Albaka. It should be possible either to move up the 
proposed dam at Singareddi to Albaka, or to move the headworks of the Godavari
Pulichintala link to Singareddi, thus avoiding another dam on the Godavari for the 
proposed link. 

16-14 It is also possible to ta~e off this link from above the proposed dam at 
Inchampa11i along the alignment shown in Plate X of the Inchampalli-Pulichintala 
Link, but that would only mean an unnecessary extension of the link canal by about 
50 miles. . . . 
*Assuming an annual ca~acity factor of o· 75· 
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The Penganga-Pocbampad Link . , . . . ,. 

. 16-15 In paragraph 15-20, the average annual run-off for G. 7 Penganga sub
basm has been assumed as 1~ · 5 M. Cft. per square mile. The catchment ·area. of · 
th~ Penganga above th.e site of the diversion for this link canal is· 3,428. square 
miles and has a lower r~unfall than the portion below this site. Taking a yield of 
15M. Cft. per square mile for this catchment, the annual yield at the diversion site 
may be of the orde~ o~ 50 T.M.C. 11te possibility should be examined· of diverting 
25-30 T.M.C. ~f this yield to the Godavari to reduce th~ s~ortage in sub-basin G. 5. 
It may be possible to develop some hydro-power on this lmk. · · 

, I 

Consequential changeJ in various projects 

16-16 (a) Proposed Pulichintala Project (5C.3-K-7-A.5) : Since the, entire 
irrigation of the Krishna Delta Canals, the proposeJ New Krishna West . Canal 
and the proposed Pulichintala Project will be taken over by the proposed link canals 
from the Godavari, the proposed Pulichintala reservoir would function only as a 
balancing reservoir to catch the inflow from the Krishna catchment below Nagar
junasagar and to release it as required to meet the demands of the canals at Vijayawa
da over and above 11,500 cusecs, to be delivered at Vijayawada by the Polavaram
Vijayawada Link. It may be not possible, therefore, to generate any firm power at 
Pulichintala. The proposed Pulichintala Project will thus have to be designed ac
cordingly. 

(b) Nagarjunasagar Hydro-electric Project (2C.2-K. 7-A.2).: Since no supplies 
will need to be let down into the river below Nagarjunasagar, the hydro-electric 
development proposed at Nagarjunasagar will have to be abandoned. · _ 

(c) Nagarjunasagar Project (lC.l-K. 7-A.l) : The proposed New Krishna 
West Canal will get its water supply from the Polavaram-Vijayawada Link; about 
200,000 acres of the Pulichintala block included in Nagarjunasagar Right. Canal 
and about 70,000 acres included in the Ayacut of the Nagarjunasagar Left 
Canal will get their water supply from the Godavari-Pulichintala Link .. · It will 
also not be necessary to release water from Nagarjunasagar storage for the second 
crop in the Krishna Delta; about 34· 5 T.M.C. of stored water thus saved can be 
put to some other use. The Nagarjunasagar Project must, therefore, be reviewed in 
the light of these possibilities. Also, in view of (d) below the Nagarjunasagar . qam 
will function laregly as a diversion dam and should be built accordingly. 

(d) SrisailanzProject {1C.2-K. 7-A.l) : Since the supplies to be let down below 
Srisailam would be limited to the requirements of the canals at Nagarjunasagar, as 
may be determined vide (c) above, the Srisailam hydro-electric project would need 
to be revised and the power releases below Srisailam determined accordingly. Since 
any flood waters released into the Krishna below Srisailam could not be put to any 
use in the Krishna Lower down, the possibility should be examined of escaping sur
plus flood waters reaching Srisailam reservoir into ~he Pennar through Sangamesh
waram canal, from where it should be possible to put even undependable supplies 
into productive use. · 

(e) Penganga hydro-electric Project (8C.2-G. 7-M.2) : If the diversion of 25-
30 T.M.C. of Penganga waters to the Godavari near Pochampad is found feasible 
it will be necessary to ~bandon Penganga hydro-electric Project. 



~a Overall effect of the proposed diversions 

~ 16-17 ~(a)lit would appear from paragraphs 16-8 and 16-11 above that the 
Polavaram-Vijayawada Link and the Godavari-Pulichintala Link would be able to 
transfer from the Godavari to the Krishna about 211 T.M.C. and 95 T.M.C. res
pectively (in all about 7 M.A.F.) for the use of all the area developed, or proposed 
to be developed, from the Krishna below Nagarjunasagar and a part of the area pro
posed to be irrigated by Nagarjunasagar canals. It will not be necessary to let down 
an:y Krishna water into the river below Nagarjunasagar. Accordingly, the entire 
flow of the Krishna river system available upto Nagarjunasagar can be utilised at 
and above Nagarjunasagar. 

. {b) For the areas already developed from the Krishna below Nagarjunasagar 
. and those proposed to be developed from the waters in this reach, a much more 
assured supply would be available from the Godavari than can be provided from the 
Krishna and considerable improvement would be possible in the intensity and type 
of irrigation. 

· (c) The hydro-electric development proposed at Pulichintala and Nagarjuna
sagar will have to be abandoned and that at Srisailam will have to be reduced in ac
cordance with the requirements of the canals at Nagarjunasagar. There is, however, 
a large hydro power potential in the lower Godavari region which should . be deve-
loped expeditiously. . . . . 

(d) The proposed link from the Penganga into the Godavari can augment 
supplies available in the Godavari for the benefit of areas proposed to be developed 
by Andhra Pradesh and Maharashtra from G .1 and G. 5 sub-basins . 

. (e) The proposed Pochampad Project will divert some Godavari waters for 
irrigation in the Krishna basin. · · 

16-18 It may be stated here that the Commission did not undertake any field · 
work in connection with.the proposal's made above regarding the Polavaram-Vijaya
wada Link and the Godavari -Pulichintala Link. These proposals are based only 
on a study of the topo-sheets of the area as well as of the particulars of various pro· 
jects in the region as furnished by the State Governments. It may be necessary 
to ,.uodify these proposals in various ways as a result of detailed field investigations 
and overall planning. 

It would have been noted that no separate dam or barrage would be required 
for. either of the two links mentioned above. 

· Technically, it is possible to do away with the Polavaram-Vijayawada Link by 
increasing adequately the capacity ·or the proposed Godavari-Pulichintala Link but 
it would appear from a study of the maps and other data available that it would 
be cheaper to have two link canals than one.. With two links, as proposed, the sup..; 
plies to be diverted from Polavaram could be used also for generation of power both 
at Singareddi and Ippur. 



CHAPTER XVII 

IRRIGATION PRACTICES, POLICY AND ADMINISTRATION 

Important for optimum development 

. . 1 ~-1 Irrigation practices, t~at. is, .the technique of design and operation of 
ung;atton works, the system of dtstnbution of available supplies and the habits of 
cultivators, and the allocation to different departments and individuals of various 
functions relating to the development of irrigation works, their administration and 
management, play an important role in the optimum utilisation of the available water 
resources of any river system. Accordingly, the Commission felt it necessary to 
make a brief survey of these aspects with regard to irrigation works and projects in 

· the Krishna and Godavari basins. ·' 

17-2 Annexure XVI gives a resume of the existing legislation in respect of 
irrigation works, as in force in different States and regions within a State. It in
dicates the manner in which different departments of the State Governments: have 
been entrusted with different responsibilities with regard to the construction, opera.::. 
tion and management of irrigation works of various classes and development there .. 
on. The varying control exercised by Government on the crops irrigated, the charges 
levied for the supply of water and the system of assessment of these charges are also 
described. For facility of reference, the information furnished in Annexure XVI 
has been classified by sections. · " 

Existing legislation 

17-3 Different Irrigation Acts are in force in different States and, because of 
the political re-organizations described in paragraphs 2~6 to 2-10, even in different 
regions of a State. Although State boundaries were materially altered between 
1953 and 1956, in most cases, irrigation works continue to. be administered in ac .. 
cordance with the Acts and Rules thereunder which were applicable to them in the 

·original province or State. 

A study of the main provisions of the Irrigation Acts, applicable to different 
parts of the Krishna and Godavari basins, as described in Annexure XVI, would 
show that the Acts and the Rules thereunder differ widely in their scope, in powers 
and privileges of Government and in the rights and obligations of the irrigators. 

17-4 The Bombay Irrigation Act, 1879, the Central Provinces Irrigation Act~ 
1931, and the Hyderabad Irrigation Act, 1948, ·empower the State Government 
to declare that the waters of a natural stream, or any. other natural collection of water, 
shall be used by Government for the purpose of an irrigation work. This declaration 
becomes effective after due notification in the Gazette, and in case of the Central 

\ • I : 
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Provinces Irrigation Act, after payment of compensation where such declaration 
interferes with vested rights. On the other hand, the Madras Irrigation Cess Act, 
1865, the Mfsore Irrigation Act, 1932, and tne Orissa Irrigation Act, 1959, make 
no such provision. It is important that Government should have full powers to 
control, for public use, the water supplies in all rivers, streams, natural lakes and 
reservoirs. Any lacuna in this respect in · Irrigation Acts may lead to embarrassing 
situations or difficulties as developments proceed. _ 

17-5 In Maharashtra, the Bombay Land Revenue Code authorises the Collec
tor of a district to permit land holders and other persons to use the waters of natural 
streams, subject to such water-rates as he may deem fit to impose. Since 1939, 
however, no charges are being levied where water is taken from a source on which no 
expenditure has been incurred by Government at any time or where land is irrigated 
by means of a pumping plant. · 

The Central Provinces Irrigation Act authorises Government to permit the 
construction of private irrigation works, subject to such conditions and payment of 
charges as the ,State Government may decide. 

; 

It has not been possible to . ascertain the position in this respect in other 
States. 

· 17-6 In general, cultivators acquire the right to the use of waters from a 
Government irrigation work, . ·. .· . · 

(a) in Andhra Pradesh and Mysore, 
(i) by usage, in which case the right to irrigate a field from a particular source 

is entered in the settlement records; 
(ii) by inclusion of specified areas in a " localization" scheme approved 

by the Collector; 
(b) in Maharashtra and Madhya Pradesh, by entering into agreement with 

Goverenment for a specified period under terms and conditions defined 
in the agreement; and 

(c) in all States, by special permission, on application, for specified periods 
or for single waterings. 

While every field, irrigable from a project in Maharashtra and Madhya Pradesh, 
can by application acquire the right to get irrigation supplies limited only to avail
ability of water, this is not so in Andhra Pradesh and Mysore where fields not in
cluded in a ' localization scheme' are in-eligible for getting irrigation waters even 
though they may physically be in a position to get water from an irrigation pro-
ject. . . · 

17.;.7 In general, the principal obligation of the cultivators is to pay such 
water-rates as may ~e levied by Government from time to time. 
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The Bombay Irrigation Act, 1879, which applies to Western Maharashtra; 
provides for the division of fields into half-acre plots for perennial irrigation and one 
acre plots for irrigation of dry crops and for a .. system of field channels to.: be main• 
tained ~such. manner ~s to ensure that water: required for irrigating any fie~d can 
be supplied drrectly to It through a channel and not by passsing waterlrom one 
field to another. The!e are no such obligations imposed by the·. Acts. applicable to 
other parts of the Knshna and Godavari basins.· · · · · · ·· · · 

. ; . ! ' J ~ ' ' ·~ 
The Madras Irrigation Cess Act, 1865, applicable to Andhra region' of Andhra 

Pradesh, provides for routine repairs and maintenan~_of bunds etc.; by cultivators 
but these provision are practically obsolete. In Mysore, the irrigators are re·quired 
to carry out routine repairs and the responsibility for this rests on the pate/ of each 
village. . · · · ) · , - ~- · - - ... - ' · \ 1 • 

. . I . . . . ; . ' . . , , " ',;. . , : ' : [ 

17-8 There is no legislation in any State regarding developments from: ground-
waters, i.e., by surface wells or tube ~ells. · : _ ~ . , . , . _ . ~ : · . . .. ; 

. . 
Multiplicity of departments dealing with irri~ation develop'm~nt 

17-9 Irrigation works in the. Krishna and Godavari basins are, in general, 
divided into the following classes : · · . · . . 

- . ' . . . ·~ i '; 

(a) Private irrigation works; . '· t ... , .. · 

(b) Tanks and minor works entirely under the control of the Revenue De• 
partment; and . · .. · · · - . - : 

~ •• < 

(c) Major and medium irrigation works which are · ·" · · 1' • ~ 

(i) under the complete control of the Public Works Department~ in Ma-
harashtra and Madhya Pradesh; and . · . . _. · · _ , 

(ii) only constructed and operated by the Public Works Department in 
Andhra Pradesh, Mysore and. Orissa· but. all. dev~lopment_· wor:IQ 
thereon and assessment of water-charges etc . . are under the. control 
of the Revenue Department. , . · ~ .. ·:: 

(d) Wells and tube-wells. 

17-10 Private irrigation works are ·generally small in scope ; there is little 
control by Government ; no water-charges are paid; , no op~rational sta~istics ~e 
available. · 

( . 

17-11 The definition of tanks and minor works, which are under the. control 
of the Revenue Department, varies in different parts of the Krishna and Godavari 
basins as follows: . . .. · . ·" _ .. : 

(a) In Andhra region of Andhra Pradesh and Madhya Pradesh these ~rirks 
have an Ayacut or C.C.A. of200 acres or less. . -- -~ 

(b) In the Talengana region of Andhra Pradesh these works ha,~e anAyacut 
of 100 acres or less. .. .. 

23 I &: P 
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(c) In Maharashtra these works have C.C.A. of 250 acres or less. 
(d) In t~e old .Mysore State region of Mysore, all tanks fall in this category 
. untll specifically transferred to the Public Works Department. 

(e) In the Hyderabad Kamatak region of Mysore, these tanks have an Ayacut 
. of 10 acres or less. . . 

(fl In Orissa these works have an Ayacut of 4,000 acres or less and must 
. · ~ost less th~n R~. 10,00,000 each and not more than Rs. 250 per acre 
. m case of · dtverston works and not more than Rs. 450 per acre in case 

· of tanks. . . . .. 
·- · 17-12 Since the formation of Zila Parishads in Andhra Pradesh, tanks and 
. minor works of class (b) of paragraph 17-9 have been transferred to these bodies. 
·-Technical maintenance, with funds provided by Zila Parishads is with the Super-

intending Engineer, Local Administration, working under the Chief Engineer 
Buildings and Public Health Department. 

In Maharashtra, it is obligatory on the irrigators on class (b) works (called 
,tSecQnd~class Irrigation, Works) to maintain them in proper order. 

. In Mysore, the maintenance and up-keep of these works has been entrusted 
to Irrigation Panchayats, and Irrigation Bo~rds. 

, : _ _ _ ln, Orissa, the Collector is in-charge of the maintenance and repairs of all 
works of this class and may have an irrigation officer working under him. 
· 17-13 The entire management of major and medium irrigation works in 
M~harashtra and Madhya Pradesh rests with the Public Works Departments, who 
~conclude agreements for the use of water by cultivators or accord short term sanctions, 
d_eal with all problems regarding the distribution of water among cultivators and 

, pp~keep of the water courses and assess the water charges due from the irrigators. 
:· In Madhya Pradesh, irrigation officers are assisted in their work by Village 
: Panchayats. · 

17-14 In Andhra Pradesh and Mysore while all major and medium irrigation 
works are constructed, maintained and operated by the Public Works Department, 
_ ~ll development ··.work, assessment of water charges and disputes between culti
. vators are dealt by the Revenue Department. Irrigation Officers are not in touch 
-'Yith the ultimate results of irrigation. 

17-15 In Orissa, there are so far no major and medium irrigation works 
. in the Godavari basin and the Public Works Department has no function to perform 
~with regard to existing irrigation in that basin. Recently the Dandakaranya Develop
ment Authority has taken up construction of some tanks and one or two dams inde
pendent of the departments of the State Government. 

17-16 Wells and tube-wells are generally the result of land~holder's own 
efforts. Some assistance is of late being given by Government througli the Revenue 
~Department, for digging new wells or repairing old dilapidated wells but there is 
no Governmental control or co-ordination or watch of any kind on their develop
ment. Little information is available regarding their operation or performance. 
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. ~or so.me of.the new projects in Mah3:rashtra, it is proposed to_ use well waters 
tn conJunction With canal waters. - - . . . ) 

Regulation and distribution of water 

_17 -17 On most tanks, under the cont~l. of the Revenue Depattineftt or the 
Public Works Depa~tment, the only crop trrigated is paddy, the water is let out 
through the tank sluice and allowed to flow from one field to another. There· is 
no question of any distribution between cultivators and no regUlation except 'to 

, open or close the tank sluice. . _ , -

There are no water courses. The tank itself and the Ayacut below ate, dtiting 
. the crop season, just two sheets of water. · , . _ --- __ ·· -. ; : 

' ... ~ : 

· · 17-18 In the delta canals, in Aridhra Pradesh, available supplies are dis-
tributed proportionately to all the distributaries by the operation of sluice gate~ at 
their heads. Distributaries are seldom run. in rotation. Small outlets consist of 
pipes ; large outlets are fitted with sluice gates .. Irrigation conservancy subordinates 
and 4elta laskars are employed under overseers to ensure proper distribution of 
supphes. There are not many water courses, water flows from' one field to an
other. That there is no serious trouble is largely due to the fact that. there is· 
ample water around during the _crop season. . . -

• ' ' ~· < ·, .' • 

17-19 On the Godavari, Pravara _ and Nira ·canals in· Mahatashtr~~the 
·amount of water to be given for any crop is determined by Government.· Oi~
tributaries are generally run full supply, when .necessary in rotation. _ -Distribution · 
of supplies among different cultivators on· ·an outlet is carried out by an irrigation 
official called patkari. Each time a cultivator is give~ water~ the pass issued to him 

. is marked with the date of watering and punched. That the system works under 
the control of petty officials is largely due to the fact that sanctions for the use of 
water are severly limited to the available supplies in each season and there.is_seldom 
any 'shortage' so far as standing crops are concerned. . _ . . ,. 

17-20 On the new projects like Tungabhadra, the amount of water to· be 
given for wet crops, dry crops or perennials is determined by Government. Water 
courses, provided by Government, extend to each field which will bear dry ~to~s 
and, for wet cropped land, to each 25 acre plot. A similar procedure is proposed 
to be followed on the Nagarjunasagar project. · · 

17-21 In Madhya Pradesh water courses are generally provided by Govet11-
ment and the Irrigation Panchayats look after their maintenance. ·. · - . : · : 

· Goverliment control on crops to b·e irrigated , . 

17-22 On most tanks, the entire Ayacut or irrigable area bears a paddy crop. 
between June and November. If some water is left in the tank at the end of abi 
or kharif season, part of the area bears· a second crop of paddy. There is no ~ther 
crop and there is no question of any control by Goverlllllent on the crop · pattern,.-
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Ori the delta canals in 'Andhra Pradesh, practically the entire area is under 
abi paddy and a small part gets a second crop of paddy. There again, there is no 
question ol any crop pattern. · 

In either case, the same field, year after year, grows a paddy crop in abi or 
. kharif and a small part of the area bears a second crop, also of paddy. On the delta 
".canals, fodder or green manure is sometimes grown after abi paddy ; no water 
· charges are levied, no statistics are available. 

17-23 In Maharashtra, a diversified crop pattern is in vogue. This crop 
- pattern is almost entirely controlled by Government under the terms of agreements 

reached or of sanction accorded. In Western Maharashtra, such sanctions are by 
. blocks covering an area of 4 to 16 acres, according to the types of crops grown. For 

. -:large farms attached to. sugar factories, agreements extend over a period of about 
• 30 years.· 
J 

, _, .. · In addition to the supplies delivered under agreements, on the basis of the 
· quantity of water known to be available in. storage at the end of kharif season, the 
: cultivators are issued permits to use the water for specified crops or specified number 
~- ~f . w~terings. · 

17-24 On some of the new projects like Tungabhadra, a system of 'locali
r zation' has been introduced in which Government determines not only the area that 
·.will receive the benefit of irrigation supplies but also the class of crops that may be 
, growri. There are three principal classes (i) paddy (ii) sugarcane, plantains or 
; gardens and '(iii) dry crops like jowar, bajra, cotton, ground-nuts. 
. . 

: . . It is difficult to say how far the system will be successful. A similar system is, 
·however, planned on the Nagarjunsagar project. 

· . In Mysore, a special feature of 'localisation' is that dry crops shall be irrigated 
during the day and wet crops "during the night. 

. - 17-25 In brief, under the system in vogue in Maharashtra and Madhya Pra

. desh, every cultivator, whose area is included in the C. C. A. of a canal, is entitled to 
·apply and get water, if available, and grow such crops as may be appoved by Govern-
ment. Under the ' localisation ' procedure introduced in Andhra Pradesh and 
Mysore, areas are being selected to which irrigation water will be supplied for growing 

.. either a wet crop or a dry crop or a perennial ; other areas, even though included in 
the C. C. A_. of a canal, will be ineligible to get the benefits of irrigation supplies. 

The Commission is unable to see the justification of depriving certain areas of 
the right to get water while giving a large dose of water to some areas and a small 
dose to others. The considerations pertinent to the system of' localisation ' and the 

·procedure adopted have been explained in paragraphs 5-2 to 5-4 and 5-19 to 5-21 of 
·Annexure XVI. It cannot be held that the areas excluded from a' localisation' sc;heme 
wo~ld not Pi:\Vy penefitte9 frQm irrj~ation&upplies, if m'ld~ ~vaiJ'!t>le to th~m, 
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Water rates 

17-26 For irrigation from the delta canals itl Andhra Pradesh and tanks in 
Andhra Pr~desh! Mysore and Orissa, there is no separate water rate. A consolidated 
land rate, tn.clustve of an element of water rate, i3 levied. These consolidated ·rates 
were determined at the last settlement, in~case of most districts, 20 or 30 years ago. 

17-27 Waterratesforirrigationfromotherworksin the Krishna ·and Godavari. 
. basins vary e~ormously! not only from State to State, but even from region to region 
and from proJect_ to proJe~t: A perq_sal of ~c~edules. I to V of Annexure XVI, showing 
the current water charges In vanous States m the Knshna and Godavari basins ' would 
indicate the folloWing large· variation in inese charges : ' · 

Name of Crop 

(I) Paddy (kharlj) • 
(ii) Jowar, bajra and maize 
(iii) Cotton • • 
(iv) Groundnut 
(v) Paddy (rabi) • • • 

(vi) Sugardane and fruit orchard 
(vil) Pans and plantains • • 

(viii) Vegetables 
.., 
• 

(ix) Wheat . 
(x) Pulses • 
(xi) Fodder • • 

l 

. . • . . . 
• 

• • 

. . • 
• • 

· . Range ofwater .. rates 
rupees per acre ·. 

• 2 to 15 
1 to 10 · 

•·. I 

' 

• 1 to 18 
4 to 17·50. 

• 2 to 20. 
• 6·25 to 160 plus cess 30 · 
• 15 to 170 ·SO plus c·ess 30 
• , 4 to to 
• 1·50 to 12 

. .. 1 to·IO 
• ··nil to 10 · 

----------------------------------------------------------------17-28 In Madhya Pradesh, the. rates for areas.under agreem~nts are low as 
compared to those for irrigation on demand. ·.In. Andhra· Pradesh, rates for tabi 
paddy are lower than those for abi paddy. In Mysore, the rates for irrigation on . the 
Tungabhadra Left Bank Canal are substantially more than those for irrigation . on > 
the Tungabhadra Right Bank Canal. . · · · · ... ·~ . 

On pumping schemes in Andhra Pradesh the cost ·of pumping water is· 
recovered from the cultivators in addition to the ·usual water-rates. · . · 

17-29 In Orrissa, according to the rules which hav~ come into force . only in 
September, 1961, for all staple crops, mainly paddy and wheat, the rate vanes (rom 
Rs. 8 per acre to Rs. 2 per acre, depending on the guaranteed quantity of irrigation 
water to be given. For other crops, varying rates have been fiXed. · · . 

17-30 Because of the varying political structure of different parts of the two· 
basins and because of the different values attached, in the past, to irrigation in different' 
regions, one can understand the present variation in the charges levied for the supply 
of irrigation water in the two basins. · There is, however~ no reason why these varia
tions and disparities should now continue to exist. Politically, the entire country has 
one constitution. Irrigation supplies are equally in demand everywhere. The 
prices of agricultural produce in different parts of the two basins do not vary much. 
It seems ne9essary, therefore, that all the State~ concerned f>hould deterinine the water 
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rates afresh on the basis of uniform and rational principles so that the beneficiaries 
from irrigatiqn projects are required to pay a reasonable sum for the irrigation waters 
provided to th~m at.public c~st. It may be added that economic use of water supplies 
would not be practicable wt~hout a reasonable level of water charges. . ' 

· 17-31 In Madhya Pradesh,Maharashtra and Orissa, water.rates are assessed by 
the Public Works Department. In Andhra Pradesh and Mysore, the assessment is 
made by t~e Revenue D~partment. · . · , _ 

: 17-3Z . The Better~ent Levy Acts, as adopted in various States (see Section XII 
of Annexure XVI), have different basis for the betterment charges. No recovery 
_has, however~ yet been made of these charges, except to some extent in Andhra Pra
desh, and the.policy advocated by the Planning Commission, in this respect, in the 
First Five Year_ Plan, has largely remained un-implemented. · 

Economic use of water ,. - ·· .. 
'-: ~·! ... • • . • .. ' . 

17-33 The oldest and the largest irrigation works in the Krishna and Godavari 
basins are the two d~lta 9a11als systeJ1}s .. They haye b~en in operation for over a 
hundred years and now irrigate more than a million acres each. Situated at the lower 
ends of the two river systems, they have so far had abundant supplies during the rainy 
season, from about mid:-Jurie to mid~September and adequate supplies for two or 
three months after\Va:rdsfor maturing' the crops grown. Under these conditions. of ri
ver supplies and the fact that 'there wa~ a fair amount of rainfall from June to October, 
paddy was the most suitable crop tcJ grow and there was no need to practice. any 
economy in water use. However, it became necessary to build· a large number of 
drains, but the quantities of water removed by these drains are not known. Whether 
water flowed to the sea directly·through river channels or through canals, paddy 
fields and drains did not make much difference. _ 

.·· - 17-34 In the upper reaches of the two rivers are three canal systems in Maha
rashtra,the Godavari Canals,_ the Pravara Canals and the Nira Canals. These 
canals serve an area of low and undependable rainfall. They were intended to · 
afford protection to famine and scarcity areas and the water available were originally 
intended to .be spread over a large area for the cultivation of dry crops. Mainly be
cause of the low price level of food crops, these canals were, to begin with, a virtual 
failure. Cultivators liked to gamble on rain rather than take canal water and thus 
have to pay water charges. As a result, the available water supplies were restricted 
to a relatively small area and sugarcane cultivation was encouraged. As explained in 
'paragraphs 17-19 to 17-25 above, the area to be irrigated, the crops to be grown and 
the quantity of irrigation water are all fixed by Government. . The cultivators 
have no inducement to try to use the waters more economically, in fact that would be 
illegal. · · · 

.. . .17-35 The rest of the irrigation in the Krishna and Godavari basins is largely 
confined to tanks where again the nature of water supply available and the position 
(in the bottom of the valley) of the area to be irrigated also claimed paddy as the 
most suitable crop. Each tank is a relatively small unit and its operation is largely 
left to the cultivators themselves. llere a~ain ther~ was not pluch scope for eco· 
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non1y In water use. The fact that the evaporation losses from these shaliow tanks 
are almost equal to, or more than, the water applied to irrigation has so far received 

· scant attention. For every acre irrigated there is almost an equ~l area submerged 
under the tank. . . . . . . . "' : : 

It is high time that some effort was made to put an end, wherever possible. to 
this waste of valuable water and land. . . . . . . . . . . . . . ~ ' ' .. , . 

' I ' 

17-36 I~ Madhya Prades~ and Vidarbha; until recently, . irrig~tion \vas .not 
popular. Cultivators had to be Induced to use canal water ; there was no question 
of any economy in water use. 

17-37 Conditions described above naturally led to the use of high deltas and 
low capacity factors, the present variations in water-rates described above, in sys
tem of administration and management, assessment of water-charges, etc. prevalent 
in different parts of the two basins. 

. ' 

17-38 As explained in Chapter XIII, since Independence, a large. number 
. of new irrigation works have been sanctioned and are under construction or develop
ment in various parts of the two basins. .There is demand for many more.. Except 

·in the lower Godavari region, water would no longer be abundant ; in all· areas 
irrigation would no more be unpopular. During the Commission's visit to various 

· parts of the two basins, there was ample evidence every where of the enthusiasm for 
: new irrigation developments. It is unfortunate, however, that in the changed circum
stances of to-day irrigation projects are being conceived largely along the lines .. of 

( earlier developments; project planning must be oriented to the changed circumstances. 
, ' . I 

. 17-39 It is high time that the whole policy of Goye;rnment under which irriga-
hon works are managed or supervised by different Goyemment Departments should 
be reviewed, water-rates revised and some uniform procedures established which 
should lead to economy in water ·use and efficiency and expe'dition in all deve~opments. 
It is after the outlet that the use of irrigation waters begin,_ it is. exactly at that 
point in some States that the role of an irrigation o~cer ~nd~. _ . . ..· .. 

Drainage ·· · - · 

17-40 Little attention is being paid to the need for drainage in the wake ofn~w 
-irrigation developments. The necessity for such drainage having been felt in the past 
in the two delta systems and in the irrigation developments in Maharashtra should 
be a clear indicator that drainage problem$ will have to be faced in all big irrigatio.n 
projects in the two basins. · · · · - -- - · · · · - · · ·· 

17-41 In particular, the Commission would like to draw attention about the 
-policy with regard to existing tanks which fall in the C. CA. or Ayacut of new major 
projects. According to the information furnished to the Commission, 1,250 existing 
tanks are proposed to be breached and the areas irrigated therefrom merged in the new 
projects; but nearly 17,000 tanks, irrigating about 575,000 acres, are proposed to 

-be retained. These tanks are essentially in the nature of obstructions to the natural 
drainage of the areas which will come under irrigation. Standing as isolated units 

. and ea~h irrigating a small area ~ the valley_ ~ottom b_elo"Y !t,: ~~ _e~ect_ : ~r _ ~~sh 
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obstructions was not significant. Now when the country around these tanks will 
receive irrigation waters, these tanks, which obstruct the natural drainage of the 
area, would :Create difficulties. It seems necessary that this practice should receive 
an early re-appraisal. 

Method of paddy cultivation 

17-42 Since paddy is the principal irrigated crop in the two basins and gets 
Jarge doses of irrigation supplies, it appears necessary to examine here briefly the 
j methods of its cultivat~on. 

17-43 Different varieties of paddy are grown depending on the time of sowing, 
. period of growth, suitability to different conditions of soil, rainfall, temperature, 
. altitude and adaptability to such special environments as flooded land, alkalinity 
and salinity, acidity, depth of standing water etc. 

· Low-lying clay soils are preferred for long duration varieties and relatively 
.. high lying loalt.\S and lighter soils for quick maturing types. · 

Paddy can be grown practically throughout the year in both the basins. In 
case of 'double cropping', a quick maturing variety is followed by a long duration 
type, or vice versa .. 

17-44 Paddy is grown as a semi-acquatic plant on lands which are ploughed 
and brought to good tilth by repeated ploughing or harrowing soon after the rains 
set in. Before sowing, the land is irrigated and ploughed in standing water. Mter 

, sowing, ploughing is repeated in wet condition three or four times, at short intervals, 
to stir up and puddle the soil thoroughly. The puddle is finally levelled by passing a 
levelling board over the field. To hold irrigation water evenly, the levelling of paddy 
fields is essential, therefore in undulating tracts and on hill slopes, the land is thrown 

· into bench-type terraces. The size of each terrace is generally small, it seldom ex
. ceeds 1/lOth acre and is frequently as small as 1/40th acre. Each plot is provided 
with water-tight bunds and the plots are so arranged and graded that irrigation water 
from a plot flows into the one below it without causing any scouring. 

Sowing may be broad-cast or by transplantation. 
Before broad-casting, the seed is sometimes allowed to sprout. Mter sowing 

the field is lightly irrigated on alternate days for a week or. so to assist germination. 

. When transplanted, until the seedlings are well-established, water is allowed to 
· stand in the field to a depth of one-half or one inch. · 

Thereafter, about two to three inches of water is made to stand more or less 
continuously up to the dough stage of the crop, the supply of water being given con
tinuously or at short intervals. A week or two before harvesting, water is drained 
off the field to encourage quick and uniform maturing of grain. 

17-45 An alternate method, which is being increasingly encouraged and is 
known as the Japanese method of cultivation, involves among other things, mulching 
the field and applying top dressing of manure before each mulching. Irrigation is not 
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continuous and water is not required to stand in the field throughout the crop season .. 
Instead, water is applied, as in other crops, as and when necessary. . ... 

The following advantages ar~ ~l~imed·r~~·ihis·iriethod :·. 

(a) increase in the _oxida!ion-redu~tio~ J?O_tepti~l-~~' 1sqi1\J?. 
(b) roots show increased growth i.e., extend downwards and·not merely hori

zontally, thus ensuring plant food from lower depths and :~~~uJ~!~ 
in heavier and richer grains and higher yield, . · . ·.. . . ·. 

·! ~ ~ ~. : ; ~ _1 • .,__~·',~) ~ '··:· •• ~ .. r.J;., ... l ~·· ·-1~-~- l '7'f ~ ,, . . 
(c) stalks become stiff.~~4·.h.~r~:t ~~·t~~y~~9\~orr.r~~!~~~IPrr;sfi?i~:f8tt~~~ 
(d) there is saving ofwaterused for irrigation and'th\lSwater J.loggiri~ is avotd-

ed and ·, ... ,~ ..... {. ··. ~r~t 'L! , .. ,,.,I'·"''rj~ ' . ' . . t ';' J '. J •• .. 'd ) . ~- • .I • ""J. :· ·" 

(e) weeding is not necessary,· . 
. ;; ' , __ .. 



CHAPTER XVIII 

SUMMARY AND RECOMMENDATIONS* 

·General 

. 18-1 The Krishna. and Godavari basins. (see Plates I and II). extend over an 
area larger than France. They cover about 22r ,000" square miles, gore than one sixth 
of·the entire area o£1ttdia. They include almost one--fourth (23 per cent) of the cultur-
able area of the country. · 

Approximately, 72 per cent of the area of the State of Maharashtrn, 61 per cent 
of Mysore,-43 per cent of Andhra Pradesh, 15 per cent of ... "Iadhya Pradesh and 11 
per cent of Orissa lie in the two basins. , 

18-2 The Krishna river system has a drainage area of about 100,000 square 
. miles. Together with its tributaries, it drains about 440 miles length of the Western 
Ghats-the chief source of the Krishna waters. The main river is about 870 miles 
long. Two of its tributaries, the Bhima, over 500 miles long, and the Tungabhadra, 
over 300 mil{S long, are major rivers in their own rights. 

About 44,000 square miles of the drainage basin lies in Mysore, 29,000 square 
. miles i11; Andhra Pradesh and 27,000 square miles in Maharashtra. 

18-3 The Godavari river system has a drainage area of about 121,000 square 
miles. Its r rincipal source of supply, in its upper reach, is the relatively small catch
ment in the Western Ghats and, in its lower reach, the forest covered hills and table
lands in the north-east of the basin. The main river is about 910 miles long. The 
Manjra and the Pranhita, each nearly 450 miles long, the Indravati, over 350 miles 
long, and the Sabari, about 260 miles long, are four principal tributaries of the Goda
vari, each a major river in·its own right. 

Approximately, 59,000 square miles of the drainage basin lies in llaharasht· a, 
28,000 square miles in Andhra Pradesh, 25,000 square miles in Madhya Pradesh, 7,000 
square miles in Orissa and 2,000 square miles in Mysore. · 

18-4 For detailed studies,. eachl river system has been divided into 
12 sub-basins (see Plate II and paragraphs 3-22 and 4-27). 

18-5 · The political distribution of the drainage basins, as described above, came 
into effect only from 1st November, 1956 (see paragraphs 2-6 to 2-10). 

*This Chapter is not intended to replace Chapters I to XVII,· only the more important aspects have 
been summarised here. 
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The portion of the two basins, now .in Andhra Pradesh, was. prior to .indepen· 
rlence, under the .control of the former MadrasPresidency,itheerstwhileHyderabad 
State, a former pnncely State and-~ number ;of jagirdars :; that in Madhya Pradesh 
was under the former Central Provinces and the -erstwhile Basta.r State.. The areas 
now in Mah!lrashtra formed. parts of .the former Bombay_ ;presidenqy, the_ to~ 
Central Provinces, the erstwhile Hyderabad .State and .a number of-now :defunct IPrm· 
cely States. Likewise, the part of the two -basins now -in Mysore wa'S then .distributed 
between the former Madras Presidency, ,the erstwhile llyderabad State, the former 
Bombay Presidency, the former Mysore State and some -defunct piincely states..· The 
areas in Orissa were largely in the .erstwhile Kalahandi State and in the now defunct 
Jeypore estate. · · · 

18-6 A serious difficulty which the Commission had toencounter,;at all ~Stages 
<>fits work, arose out of the fact :that general statistics, collected withlhe district as 
a unit could not be applied directly to hydrologic units, river basins ;and .'S'ttb--ba:sins. 
The Commission had in such cases to work out appropriate figures !based ou tthe 
proportion which the area of a -district within lthe basin bears to the total area of •the 
district. Apart from this, the ~commission found -an :ahnost complete .absence of 
published statistics relating to the Krishna and Godavari basins. Most .of the im
portant data and information relating to water resources development in the t\yt:> basins 
were ·either non-existent or had not been compiled and analysed before. 11le Com• 
mission thus found that one of its important tasks was to get to·gether and ·compile 
whatever data it could obtain. \ 

Except, where specifically indicated, the report of the Commission is !ba:sed oo 
the :technical data and ·other information supplied by :the .State Governments .a:mee~ 
ned. The Commission has not ;carried 10ut any l)hysica1 werifiQttion of tb:ese·data. 
nor was this considered necessary. T~he lfesponsibility for the ru;curacyrof thesetda~ta 
rests with :the State ·Governments. 

18-7 Geologically, (see Plate III) the two :basins consis~ largely 'Of Archaean 
formations, parts -of which are covered over by Deccan trap lavas., Cuddapah and 
Vindhyan ·basins and faulted blocks of the Gondwanas. · 

While the mountains are mere ·outstanding portions l():fthe -old pllatea'U 1th:tt 
have escaped the weathering _-of age~, the rivers have flat 'S~al!l<rw -valleys .. With 
relatively ldw gradients, the channels haVIng .approached the ~~?ase :level of·er~ston. 

Apart from the slopes of the Western Ghats, the :irreg1:1lar ~auges-of .tp.e ~S:~em: 
Ghats and the table-lands ·in the north-east ·of the Godavan ,basm, ·the enttre ~re.~ge 
basin of the two rivers, comprises undulating country, a series of ridges and valleys 
interspersed with low hill ranges. · 

. 18-8 The soils are, in·general, rela~ively shallow speciafly where they. a.re· 
formed in situ. Deep soils are found mainly a~ong the banks of stream~ ana m:.ets 
where they have been formed ·by eroded :rnatenal ,brought .by and deposited durmg 
floods. The typical soil features, in the -two .basins .and t~e .t~ture and· 
pro_perties ·of the top -soil as well as iOf lthe -sub-grade hav.e been described •In Ch~pter 
VI (also see Plate VI). 
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-:. :· -1· ~- ;·. 18.:.9 · 'The total tcpulation of the two basins is about 60 million· people; 
h. bout 80 per· cent live in rural areas. . _ . 
1_;. ~!_,:. : 18-fO_ -~e-gross·area <_>fthe two bas~n~ (see paragraph 7-3 and tables XII 
and XIII)} as per village papers, IS about 141 million acres. Of this, about 29 million 
acr~'s ~re fo.re.sts·, larg~ly undevelope?. . About 99 million acres are culturable, out of 
,Which 73 milho~ acres are under cultivation. The area cropped annually is about 76 
~illi?n· 'a~res'. , -'!'~e irrig~ted area is ab~ut 7 ·7 million acres, the irrigated cropped 
ar~a 1s abou~ 9. mdh~n ~cres.· _The l~tter Includes about 1 ·9 mi11ion. acres irrigated 
from the two nvers outside their drainage basins. 
- ... ; :.· '18~11 r Of the .irdgated area of about 7 ·7 million acres, about 1 ·9 million acres 
are irrigated by wells and other sources, about 2 • 5 million acres by ·tanks and 3 ·3 
milijon l acres by , canals. . ~ . . · : . · , 
.::. :. i 18:..12 The major crops grown in the two basins, in descending order of the 
acreage covered, are jowar (23 million acres), paddy (9 million acres), cotton (7 
million acres), ground-nut (6 million acres), bajra (5 million acres), wheat (3 million 
acres), and sugarcane and perennials (1: million acres). 
·; ·;::·Under' Irrigated. conditions,' paddy is theprincipai crop ( 6 million acres) . 
... .- r"' · " · • T • ... · f • ~ 

~- -~ :" .'18~13 The total installed capacity of hydro-electric generating plants in the two 
~:asin~,as in March;1961, is about 500,000 kW, that of thermal plants about 100,000 
k'V~.--- The basins are rich in minerals but the level of exploitation is relatively modest . 
.... ; . 18-14 .. Tlie· enormous forest wealth in the Krishna and Godavari basins has 
largely remained neglected ; the level of exploitation is low. The development of 
powerhas so far been ·poor and the present ·industrial development is ·only a modest 

· indication·of the large potential which remains to be developed. Under these con
ditions (see· Chapter VIII), the·economy of the two basins and adjoining areas depends 
largely on agri_culture,, which provides a low level of subsistence except in a small part, 
where facilities for irrigation have been provided. The well-being and prosperity of 
the entire Krishna-Godavari r~gion is closely related to the development of water 
resources of 'the . twp river basins . 
... :: · ·18:..15. ·Some parts ·or the Krishna and Godavari basins suffer from frequent 
failure of rainfall during ·critical periods in the agricultural rotation. Scarcity 
copdi~ions the~ prevail, land revenue is suspended ;:tnd other relief measures are taken. 
A. study of these areas has been made, taluk-wise, In paragraphs 8-15 to 8-25. 
· .... Tlie Commission has found that there are 34 taluks in which 75 per cent o,: 

more of the a~nualland r~venue was suspended at least twice in a 1 0-year period or 
·50 to75 per cent of the annual land revenue was suspended at least thrice-in a· 10-year 
j:)ericd .. The normal-annual yie1d of crops in these taluks is al<:o low. · 
-·'. • , • • >' 

. · .... -· . I . ._ 

18-16· The Commission suggests that the possibilities be examined of collecting . 
g~n.et:al ~tat.istics, particularly data of land utilisation, by river basins and sub-basins. 

. . 
Rainran·: · -... . . 
:·~ ., : · · · i 8-17 · The source of all water in the Krishna and Godavari basins, whether 

in' stream flow· or in- the form of ground waters, is the rain which falls within each 
basin~· -4 Th ere is no evidence of any sub-soil flow getting into the basin from outside 
or cf any subsoil flew. escaping from either of the two basins. 
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18-18 There are 374 rain-gauge stations in the Krishna and Godavari basins 
. fo: m?st of which. ra~nfa~l data over a period of 50 years are available. An exa~ 
. mtnatton of the dtstnbutton of these raingauge stations, sub-basin-wise (see Plates 
XI to XXXIV), shows that there are large tracts with no rain-gauge station at 
'all. · · 

. 18-19 It is necessary to review the number and distribution of rain:.gauge sta-
. tions in the two basins and to establish new stations to fill in such gaps as eXist. It 
is also important that the daily rainfall data for all these stations should be published 
on a monthly basis t y sub-basins. l\fachinery should be established for : a regular 

.study and analysis of these data. . , ; . . · . · . · .. 

18-20 The Krishna and Godavari basins. receive most of their rainfall during 
the south-west monsoon, . from June to September. The high rainfall zone. along 
the Western Ghats (see Plate IV) forms the western boundary of the two basins for 
more than 500 miles. The other high rainfall area is· the forest covered hills and 
table-lands in the north-east of the Godavari basin. For the rest, the two basins 
constitute low rainfall zones. There is a l~rge belt, about 45,000 square miles in area, 
a short distance east of the Western Ghats, varying in width from about 160 miles 
in the south of the Krishna basin to about 60 miles in the north of the· Godavari 
basin, where the normal annual rainfall is less than 600 mm (about 24 inches). ·. 

~ ' ' ' 

. . .. 

Maps I to V show in detail the seasonal and annual normal rainfall, inciden~e. 
and distribution, over the two basins. . ; · · 

18-21 The weighted average annual rainfall of the Krishna basin is:about 
31 inches and about three-fourths of it· occurs during the ·four months, June· to. 
September (see Table IV). · · · · · · ~ ' · · 

. The weighted average annual rainfall ~f the Godavari basin is about 45 inches, 
of which as much as 84 per cent occurs dunng the four months, June to Sept~~ber 
(see Table IV). · · ·' 

18-22 Apart from the fact that most of the ·rainfall is concentrated in the 
four months, June to September, there is a. wide variati~n in its incidence. in time and 
space. This variation is more marked 1~ the low ratnfall zone. than In areas of 

·-high rainfall and more· in the relatively dry part of the year than m the wet months 
·(see Table VI). The north-east monsoon IS much less dependa~le than the ·south-
. west monsoon. '· . l 

The areas lying towards the south~east of the Krishna basin receive a large 
-proportion of their annual rainfall dunng the north-east monsoon. They do not 
get any dependable rainfall from either .the south-west or th.e north-east monsoon. 
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'Evaporation 

18-23\ Little -observed data is available regarding evaporation hut, .from the 
prevailing meteorological features, it is known that both the basins are areas of very 
high evaporation (see Plate V). During the three months preceding the rainy 
season, March to May, evaporation rates are'very high and the potential evaporation 
for this period is almost half of the total annual potential evaporation . 

. 18-24 It is necessary to establish -an extensive net work of .ev-aporation meas
suring stations, throughaut the two basins, _particularly at the sites of exisfing .and 
proposed reservoirs. - _ · 

18-25 ·No information is available about evapo-transpiration in this region. 
Since this is the most important element in the water requirements of crops, the lack 
of. this .data is a serious lacuna in the data required for the optimum development 
of the water resources of the two basins. 

18-26 Systematic observation of evapo-transpiration under various 'crops 
· needs to be carried -out in ·selected ·statioris throughout the two basins. 

Riyer :flow 

18-27 In genera], the rivers rise in the later half ofJune. July and August :are 
the months of maximum discharge; the volume of flow in these two -months varies 
from 40 to 85 per cent of the annual flow. 

The volume of flow during the six months, June to November, is 90 to lOOper 
;cent of the :annual flow; after January the rivers are practically dry. 

18-28 There has so far been no planned and systematic observation of 
discharges on either the Krishna or the Godavari river systems and the position 
with regard to sediment .data is worse. In general, the only systematic records that 

. are available pertain to existing anicuts or reservoirs where river flow is calculated 
on the basis of gauge readings observed from different parts of the works. 

18-29 Since the reliability of river discharge data is closely related to the 
methods of -observation andfor estimation of ·discharge, the Commission made 
.special efforts to ascertain these methods. The information obtained has been set 
out fully in the relevant Annexures along with the data. 

At some of the sites for which data are available, the method of observation 
indicates that these data cannot be relied upon for any purpose. At other sites, 
the data can be taken as approximately correct, within 20 per cent, plus ·or minus, 
of the actual (see Chapter IX). 

18-30. Of the 62 sites on the Krishna t'iver system for which some data have 
been supplied, useful data are available for a period of 10 years or more :for only 
15 sites and for a period of 20 years or more for only 5 sites (see paragraph 
9-3). 

On the Godavari river system, out -of ·44 -sites for which data have been m~de 
available, useful data for_ a period ·of 10 years or more are available for only 16 s1tes 
and for a period of 20 years or more for only 7 sites (see paragraph 9-4). 
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It is surprising to note that the observations being made at some of these sites 
"ere discontinued only during 1959 and 1960. · 

18-31 Because of the un:-ev<:n dis~ribution. of the discharge sites (see Plate 
VIII), there are ma~y sub-bastn~ tn which. no nver- flow data exist (see paragraph 
9-25). On a large nver system hke the Krtshna or the Godavari transit losses re
generation and time-lag are· important considerations from th~ point· of vie~ of 
developments. on the riveF. It is, however, not possible to study these features on 
the two river systems unless a comprehensive system of discharge observations. is 
established and data for a fairly long period collected. · 

18-32 As a result of new irrigation developments, some additional regenera
tion is. bound to appear in the rivers. The exact quantity cannot be stated at 
this. stage (see paragraphs. 14-2&. to- 14-31}. In addition, there will be some salvag~ 
of the transit losses, which now occur. No· quantitative values can, however,. be 
assigned at this stage. 

18-33 As regards. the measure of dependability to- be adopted reference may 
be made to, paragraph 14-35. If the proposals made therein axe adopted, the 
average annual use would not be far from the average river flow .. 

1&-34. The Commission stronglY recommends;, as a ·matter of first urg~ncy, the 
establishment on a pennanent basis and on scientific. lines,. of daily· discharge observa
tions at 38 sites on the Krishna River System and 38 sites on the Godavari Riv.er System 
(see Tables XXI and XXII and Plate IX). The river flow data to be obtained at these 
sites are essential for the preparation of individual projects, for the preparation of an 
integrated. basin-wide plan, for the subsequent operation of such a plan and. the regula
tion,. to best advantage,. of the available river waters in any year (see paragraphs 9-3 9 
to 9-45). 

18-35 As a number of dams are being constructed in these river basins, it is 
necessary that, besides taking discharge observations, systematic data should: also be 
collected with, regard to the, sediment carried by river. waters. These data would be of 
considerable use in. working out dead storage1 life of reservoirs etc. . 

· 1S.36 The Commission regards the collection of river discharge and sediment data 
as a fundamental work of national stock-taking and recommends that, like· meteorolo
gical data and general surveys, the Central Government should assume the responsibility 
for this important work and· set up a special organisation for this purpose under the 
Ministry of Irrigation and Power (see paragraphs 9-50- to 9-56). 

18-37 It is unfortunate that no attempt has so far been made to undertake 
regular discharge observations at the sites of proposed projects. Even for the pro
jects under construction; little attention has been paid to the observation and com
pilation of accurate flow data. 

For project planning, river flow is estimated by various empirical. formulae 
(see~ paragraph 9-31). The. Commission· is unable tO' support his procedure· a:Iid 
consider this practice unsound. . · 
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Considerable caution is caiied for in undertaking ~ny new project on this basis. 

18-3~ It needs to be stated that for most projects it is not enough to- knowthe 
average annual yield at the point of diversion; its distribution during the year and its 
. variation, from year to year, are equally important. 

_ Because of this it is necessary to formulate detailed rules for each project laying 
down the manner in which river flow will be withdrawn, or abstracted for storage, dur
ing any .10-day period, under varying conditions of river supply. The operation of all 
projects in different States will have to be carried on in a co-ordinated manner (see 
paragraph 13~40 and 13-41). 

18-39 The Commission regards it indispensable that, in addition to the work out.: 
lined in paragraphs 18-34 to 18-36, arrangements should be made by each State- Gov
-ernment 

(a) to make accurate measurements of the daily withdrawals· by all major 
irrigation canals and power channels and an estimate, from gauge dis
charge curves of the withdrawals by other canals and power channels ; 
such gauge dis(harge curves to be regularly checked and kept up-to date; 

(b) to measure river flow and prepare "water accounts" at the sites of all -
storage projects and diversion weirs in operation ; and · 

(c) as soon as a new project is conceived, to set up as a first priority, regular 
discharge and sediment observations at that site. 

It will be necessary to establish a close co-ordination between the above work to 
be done by the State Governments and the work to be done by the Central Organisa-
-tion proposed in paragraph 18-36. · ._ -- -

Ground waters 

18-40 No systematic ground surveys of the Krishna and Godavari basins 
appear to have been carried out so far. No data and statistics in this respect are, 
therefore, available. There are, however, 335,000 wells in the Krishna basin irriga
ting about 1·13 million acres and 303,000we11sin the Godavari basin irrigating about 
0 ·73 million acres. There are indications (see Plate VII) of good ground water 

-characteristics in the sub-soil in the coastal belt and along the lower Godavari Valley
and the lower Pranhita. Another important source of ground waters would be the 
seepage from canals and from irrigated fields (see paragraphs 11~26 to 11-28). 

. ' 

18-41 There is a water balance between the rainfall on the one hand and 
stream flow, ground waters, evaporation and transpiration by crops and native 
vegetation on the other. Also, accretions to ground water from rainfall, from seep-
age from irrigation channels and from irrigated fields, unless withdrawn through 
wells or by pumps will, under good sub-surface drainage conditions, seep into the 
rivers; under other conditions, these .waters will fill pockets, form perched water-
tables and may cause local water-logging. · 
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18-42 . ' It is impo.~ant that r~~ ob~erv~tiOnS 'should be made by -all Stat~ 
Governments of the position of the ground wat~rs and their. fluctuations during the.year. 
The methods to be adopted would vary in. different parts according to local conditions. 
This information is necessary to maintain a close watch on the behaviour of ·ground 
wat~rs, particularly in view of the large scale new developments undertaken and colttem~ 
pl!lted, and for the due e~loitation of ground waters,~ separately or in c~nj~ction.· 
With canals. . . · . · 

.. . ·t 
Developments up to 1951.· -. .. · ! • • .. 

11
• 

. 18~43 Tables XXVI and XXVII show the nature and extent of irrlgation deve
lopments in the Krishna an~ Godavari basins respectively . .It will be seen that there 
were only three major schemes arid 17 medium schei:nes in the Krishna basin and five . 
major. schemes and 20 medium ~chemesin the Godavari b~sin \n, .pperationin 19.51. · .. · 

: . There were, in addition, ~ lar~e number of minor schemes and numerorl~ .. ·~· 
tanks and small diversions in each basin. . · · . · · ~,.:~ 

~ ~- ~ • ·... t ......... 

, Important particulars, to the extent available, of eacli major an.d mediufu. sche· · 
ine are given in Annexures VIII and XII. ~These Annexures also show the available : ·, 
particulars of each minor scheme and district-wise.figures for small tanks and 
diversions. Also see Map VI. · ·' · · · . ·. . •, > r( ••. . . . . . ~ ' 

· .18-44 · The withdrawals by major and medium schemes~ as ·supplied QY 'the~ _.·; 
State Governments; are shown in Annexures IV and VII. · No information is avail-: 1 
able regarding the amount of water diverted by small tanks and diversions. The . 
Commission has, therefore; made rough estimates of the diversions by these small : · 
works.' , . · : ' ' · · · · · · · ·· . : r 

. ' ' ' . : . . . . 

. 1~-45 · .The State-wise deyelopme~ts of irrigation i~ >tp.e tyvo basi~s, in_l951; . 
was as follows:- ··,:·: . . . . . . . -. · ... · ... . : . 

· State 

,Andhra Pradesh • 

Maharashtra 

M.)'~r~ ~ 

Total 

23 I &: P 

.. 

• 

• 

I 

Average amrual Irrigation . 

Maior 1 ·. Mfnor Total 
and medium s~hemes, 

schemes · tanks,. 
• · ' . ·etc. ·. 

. . . 
I • 

,. , ••• • Million .acres •••••••• ~. 
·J 

· · Krishna River System . \ 

• 1•26 0·35 

0·20.. 0·02 

P·06 0·4l 

• o~7s 

1,61 ·. 
0;22 

0·47 

2;30 . 
• j 

Average annual diversion' 

Ma}or Minor . . , Total -~ 
and medium sc.hem.es, . · f ~ 
,schemes· tanks, · 

etc. 
, · .. • I .. __ ......_.... ___ ___ 

. . . 
• 

-4 , ••• ~ • T.M :C~ ••• ~ •• : !' .••. ~ • ·:· 
' . .~ 

I 

231•1, 59·0 290·1 
; I 

41·9 -l·l ' 43·0 
1 

" . l1·3 67·0 78•3 

. 284·3 ' . ~·i.27·1. .411,.4· .. 

' '·' .. -.'\, ~ ~ 

' 
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·, Average annur;zl irrigation Average annual diversion ----· .. . Major Minor Total 
. and medil{m schemes, 

:Major 
and medium 

schemes .. 

Minor Total . . 
I· 

-~· 

; 'I • 

Andhra Pradesh 
. , ·... . . :.-- •. . . .· ' ~ 

. · Madhy~ Pr~desh ·· · 
··, ·. ( >"'!' • • . ·, 

· · Maharashtra' · · '· 
.. ,Mysore 

~ .. ' 

Orissa;:. 

.. ' . 

.. 
., 

j . 
' 
'. • 

' 
j . 

' 
Total 

. 
• ... . 

i, 

• 

• • . ., 
,j i .. 

' ! 

• 

Grand Total Krishna an·d Godavari 
. :. !Uver Systems · · , ... 1 

' ·.• f. 

schemes tanks, 
etc; 

Godavari River System . , . 
, ' . ' ; ! ~ • ' I .r • 

,, . 
0· 1·39 0·52. 1•91 

• 0·08· 0·12 0·20' 
' 

• 0·19 ~ o:42 0·61 

. . 
i ( 

' ! 

'. • J' 0·02' 0·02 • ~ i ,; 

' . ' ; ' .. . ' ' . 
1·66 1·08 2·74 

: 1·86··· '5·04 
. ' 

• , ; f . { ; • ; 

· .. ·,. . /. ·, · r. 

schemes, 

. ' . ,I .·' 
tanks,. 
etc. · . 

• :. t ; • ~ ~ 

306·3 86·5; 392·8· 

7·9 12·3 20·2' 

32·7 '23·3' ' 56·0 

0·2 0·2 

·1·4 1·4 

~46·9 .123·7 470·6 

. 631·2 .· 250·8 882·0 

~- , ~ .. I . 

,· . '18-46 .. Three hydro-electric projects in Maharashtra, owned by private com-
.·. panies and having an installed capacity of 274,000 kW. used 38·0 T.M.C. of water 
. ~which was diyei:ted into the' .Arabian Sea~ . On the Godavari, there was no hydro-

... ,electric power development. · 
" ·' '. . .·· 

.i • · · 18-47 ··. Evaporation losses from ~.reservoirs (see paragraphs 12-24 to 12-26) 
·take a substantial toll from the available riyer supplies in the Krishna and Godavari 

· · . basin·s. ·. In compari~ol1 with the diversions for irrigation, these losses are·compara- , 
· · .· tively very high where the tanks are s~allo~ a~ generally happens to be the case. 

··For the major and medium schemes in operation in 1951, the estimated reservoir 
lo.sses were ··13·3 T.M.C. on the Krishna and 12·8 T.M.C. on the Godavari. For 

· · mirior.schemes~ these losses have been estimated as 105 T.M.C. on the Krishna and 
145 T.M.C: on the Godavari; these are more than the· waters applied to irrigation 
by these schemes. 

. 18-48 The position regarding statistics for tanks is far from ·satisfactory. 
There are nearly 60,000 tanks in the two basins irrigating approximately .I · 66 million 
acres and the estimated diversions by them are of the order of 220 T.M.C. Unless . 
systematic long term data regarding these tan~s are collected, their effect on river ... 

· flow cannot be determined. . · . . . . . . .. 



.· ' '·;\ 

the Commission recommends that important data for. individual tanks. sh~uld be 
collected and an up-to-date record ~aintained. \ The area irr.igated annually ·.b~ eaeh 
tank should be measured and recorded, together with an estimate of the quantity of 

·water applied to irrigation. · ,l · • \. · 1 • 1 ·1;:. · '· ·~ :V •. · · 

. ' 

. ' · · \ I ·. ,: ~ '. '1 '~;. . 1 .{ \ l 

A surv~y ?f each ~ank.sho._ld be carri~d ~ut per.i~dically, say, every five~.Ye~rs; to· 
watch the loss In capacity, If any • 

. ' ' ... 
> • 

18-49 A number of drain& had been constructed in the two deltas as well as· 
on some of the major projects in .Mahanishtni (see paragraphs 12-27 to 12-34) · · · .' 

"' ' • > l • • \ .. · : ~ . : . • ,, ~ : .' ~. . ' , " ' ' . ' ; , •• : . ' . . 

No discharge data are, however, available for thes~ drain~.· . 
••.. ; .. ' I.; 
. . ... ~ .... · 

. ' ....... . . ·.· .. -· . . 
~ . 

The Commission recommends that dischatges of drains should be observed. re~u:.. 
larly and the data compiled.. . . . .. . . . . . . · · · . · , . 

' ' . < " • 

~ \. 

\Vorking statistics ~f canals arid 'distfibutaHes · ·. ·: 
' ! \ ' • • ~ • ' :· ;~ {t.i ' • ) I . I • ,·. <.J • ' : . 

18-50 There is no system of maintaining operation statistics ofcarials and dis
tributaries as a permanent record. These s'tatistics' are absolut~ly necessary for wat..: 
ching their performance a~d efficie!l.cy. : , . .. ~ .. 11 1 ;·,.(I • 

.. , 

The Commis~ion is of the view ·that complete· working statistics or·canitl~.:and 
distributaries should be compUed annually/ and printed in a: suitable form . so. as ·.to 
be available as a permanent record for future referenc~.· · · · . . .... .· · 

Development since 1951 
l . ; . ~· .. ~ ' 

.• f ·, 

.. 
' . 

\ . 

. 
I '~ \ l 

18-51 Developments since·1951 fall into two categoi·ies:CProjects and Schemes 
which have come· into operation before Mar~h 1961 even though partially, have been 
described in Annexure IX and. XIII and. an abstract is, given in Tables XXVIII and 
XXIX. In addition, there have been·'some improvement on pre-195~ projects·; 
these have been mentioned in paragra·phs 13-5 to 13-9. Projects and schemes, lin~. 
der construction, have been described in Annexure X and XIV. and an abstract has 
been given in Tables XXX and XXXI. Also see Map VI. ·· · ,· · 

. • \' ~ \' ,· • . \ ; ' l 
~ •• \ • ( • . '. • . '"! 

18-52 The overall; State.:. wise, 'position* of the ·developments tiridehaken sin co 
1951, as compared with ,the developm~ntsup tq 195l; is as follows:.,- i ._ ' ,' :'1\... · . 

•• ~- ·L ~-'"~. ·.·~l 

*See para~~:raph 14-16 and footnote thereto 



. Average . annual irrigation Power installed average annual Diversion 

State~ .... PP:to 
1951 

since Total upto since Total upto since Total 
19JI* . 1951 1951 1951 . 19j1 

.. Million acres .... . ... Megawatts, .•.•• . ... T.M.C .. ......... . 

Krishna River SysteJD 

· Andhra Pradesh 1 ~61 

· Maharashtra · · '. 0·22 

.¥ysor:e . . .. 0·47 

Total 2·30 
... 

2·74t 4·35. 

0·42 0·64 

1·40 1·87 

. 4•56 6·86 

90: 90 290·1 503•5§ 793·(\ 

274 585 

33 

274 708 

859 ·81•0 129·9 210·9 

33 78·3 120·4 198·7 

982 449·~ 753•8 1,203·2 

. . ·' ~ 

G\Odavari River System 

Andhra Pradesh ' . 
' I 

t f> .'. J ... • 

.... . . 1 ·91 · .. :·o~ 35 
.. • It - 2:26 

~ladhyaPradesh · ... . 0·20.·,. 0·09 · 0.·29 

Maharashtra 

My~ore •.. 
r .·, 

.. .. .. •· 

Oriss~ ·· ... • - .. o .. 02 O·· os; 
. -~· . : . 

' · T'otal· ' .. .. 1•'20 
·, I 

1·29 

0·10 

3·94 

.. 

... 
. •' 

250 

.. 
t5 

... 
... 
us 

250 392·8 

20•2 

tS 56··0 

0·2 

265 470·6 

21·5 420·3 

4 .. 9 25·1 

87·5 .143•5 

. . 0·2 

7·8 9'·:t 

127·7 598-3~ 

Gran·d Total Krishn'a · 
and Godavari • 

• J ... . 

5 .. 04' 5·76 10•'80 9~3· 1,147 920·0 88l·S 1,801·5 

. ' .. :· is--53" tt would· appear from the above thattlie works· undertaken since .1951 
will create an irrigation potentialmuch mJre than had· been built uJi to 1951, during the· 

. ·. previous ·1 00 years or more.·. On· the Krishna, the annual irrigation' from projects and 
schenies undertaken since.1951 ~ould be t~ice the area irrigated as in 1951 ;~.on·the 
Godavari these works will increase the irrigated acreage by about 44 per cent.· 

\ . .. . . .. - .. .. 
. ' 

*includes improvements effected up to 1961 on pre-1951 projects. 
n • 

tincludes Mysore's share of irrigation in Tungabhadra High Level Canal-Stage 1 

~inCZ~d~s Mysore's share of pow~r in Tungabhad~a Project ani Tungabhadra HydrO:electric Scheme-
Stage 11 •• 

§includes Mysore's share of annual diversion iil Tungabhadra; Rajnlihanda ana Tungabhadrii High
1 

Level Canal:.-stage 1. · 



··~i7 ,, 
.The hy~ro-~iecttic_potehtial to be developed by.these' pro]ects;th6ugh m.or6 · 

than 1111951, 1s still relatively small, particularly on the Godavari. · · · · .. : · .. ~ · . 
. . ' . . ' ~· ~ - "' .. 

. 18-54 It will, however take m~ny years m~re* before the; p~teiltial being_cr~ated . 
by the developments un~ertaken stnce 1951 Will be fully developed (see .paragraphs 
13-50 and 13-51). Agatrrst a total annual irrigation of 5 •43 tnillion acres to be de·~. 
~eloped by these works the _area actually irrigated in 1961 was only 0 •71 million acres' 
or abo1;1t 13 per cent. Constdetable work has yet td be done and a vast ·expe.nditure ·· 
to be Incurred first on the construttion of the engiheering. works and then: on the 
development of the land. , . , ·. 

. '· . ' ' 
. In the view of t~e Con:tmission, ·c~nstt:uction work is not proceeding at the op~ 

tlmum r~te ~nd relatively httle effort 1s bemg made for speeding up development. 
M~anwhlle 1nt~rest charges on the expenditure already incurred keep on·.· accumu- · 
lattng and addmg to the cost of development. ~ · · , .: : : · · 

\ . , ' - .· ,. . . 
18-SS The Commission recommends strongly that an immediate review b~ made 

of the developments undertaken since 1951, in each State, in order to ascertain how. the 
construction of the engineering works can be expedited to attain the optimum rat~ of 
development on each work. Such additional funds (including foreign exchange) ·and 
such other personnel, as may be required should be. '\llocated . to . these . projects in 
preference to any new project. New projects should ~e sanctioned onlt if men, ~~te
rial and money are available surplus to the requir~ments of the· projects. already 
undertaken.t · · ·.: · ·.: ·;· ·; · '· · .: ·" .·. : .. 

18-56 The cost of irrigation development .in· the krishna:· ~d Goc)avari basins 
is relatively high, v~~ngfrom. abou~ Rs. 500. to. Rs. 1,300 j>er; ~erejnigated(see,.~ara• 
graph 11-48). Thrs htgh cost ts attnhutable m part to th~ fact that the supplles ~ade 
available are proposed to be utilised over a relatively small area or ~anals;· a~e 
proposed to be run With full capacity or neat full capacity only for·. a- few .. ,month.s 
during the year. · · · ; ~ · ~ ·. .. .\· ~· . . . 

. . . } ' . . . . ' 

. ·. It is necessary that the crop pattern 61i these projects should be. reviewed ·and the 
Irrigation facilities provided spread over a. larger area and to a larger number of c~tiva.:; 
tors (also see paragraph 18-74). · . :, . 

, . '8-5'7' I:roin the point of vie~ of river snppli~s, most projec~s un~ertak~n sin~r · 
.1951 have been planned and are bemg executed as mdependent units Without. regarq 
to other projects, existing or proposed, in the basin.- Accordingly, each such project 
assumes for itself the highest priority on all waters reaching the project sjte a~d there~ 
has been no examination of the hydrological consequences of its opet:ation on the ~or~s 
downstream (see paragiaphs'13-40 and 13-41).· · ·. ! · 

*For instance, (i) Rajolibanda Diversion Scheme costing Rs. 4.S crores w~ taken up. in 1944~ and 
tame into p~rtial operation 14 years late in 19J8. Irrigation developed up to 1¢! ~was only 21 per cent,· 
(ii) Bhadra Reservoir scheme costing nearly Rs. 36 crores was taken up in 1947 and .. caine. in~o pizriial 
operation in 1957. Dev~lopmen.t up to 196o-61 w!lS .~nly ~ p~r cent.· _(ii~). _Gangapur Sche~e,_ costing 
nearly Rs. 5 crores, was taken up in 1948. It came znto partzal operation zn 1957· Development up to 
f¢1 was only IZ percent~· . . · . . ·. . . . - ·. . . ·' '· : · : .· 

tFor proposals to· fnc~eas~ the speed of development, see paragraphs '1874 and 18-78 to .18-81;: · - . 
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. :-: .. · 18-SS_: The Commission recommends that the effect of each project undertaken 
since 1951 on the supplies available for projects downstream of it should be examined, 

. the. relative priorities on river flow for each project determined and, where necessary and 
. to the ~xtent now possible, the design of each project should be revised to comply with 

.· the requirements of integrated operation.· · . . . · 
. • i • •' • . . .. ' ' ~ • : 

... :: · • ·18-59. Not much attention has b~en paid to the req~irements of dr~inage opera-
; 'tions. that may be required in the wake of new irrigation developments. '., , J 

1 • ' ' ' I I! ; ' J f · 1 • 

New projects and .adequacy of river s'upplies therefor 
. ' 

. I ' . ) . . • ' : ' i ' ~ ' ' I . :0 ,; 

. , · · , ... 18-60 A large number of new projects and schemes have been put forward by the 
Sta.te Governments concerned .. These fall in two categories : those which have been 

. referred to in III Plan (some are included in III Plan, others are still under considtra
tion) and those .not referred to in III Plan. All these. have been described ,in An

.. nexures .XI and XV ; important particulars are given in Tables XXXII arid XXXIII. 
I ,The 'overall position, State-:wise,-is stated in paragraphs 14-8 and 14 .. 12. ·. Also· see 
·Map:' 'VI. . . · : : . . · . ! J 
, . . , . ' . . ' . ' , 
•• ' f • J ~ . . ' • • . ' f . ' ' ' ~ •' .• -

. · ·.· · ~In all, the Commission has received particulars of81 proposed major artd medium 
. projects o~ the Krishna ap,d. pf:· 156 such projects on the G<?da vari ; 92 minor _schemes 
orl:the Kttshna.and 632 mino:r .. schem(fs on the Godavan are contemplated. There 
are, of cour~e,a number of small tanks and diversions in addition. . . . .. · . j 

'1 " . . ... • . ' ' • ii • " • • 

'I · · '.18-61.;
1 

Whilii'most of"the projects and schemes mentioned above are based on 
topo~shee~. ~~udies~ri~y, in s~me c~ses ":ith preliminary reco~nai~sance of the diversion 
or storage s1te, they differ. Widely 1n their concept and the diversions proposed are not 
directly;\ comparable:, 1

": ~, ' I . , , I. , •. · 

·~. l.t: f, r:'i)•\.':''.)l~•ltt• '!,:: . • 0 
• t 

. So far as irrigation projects are concerned, this concept can best. be indicated by 
the _large range in the following .figures of average* delta or the quantity of. :water pro-
posed to be diverted per acr_e .irrigated : · . . , · · 

Andhra Pradesh. 
Madhya Pradesli 
Madras 
Maharashtra 
Mysore 

. Orissa 

'• 

: * A·verage for all irrigation projects proposed by each State. 

Krishna 
River 

System 

4·8 

2·7** 
2·4 
3·4 

' l • 
Godavari 

River 
Systeni .. 

5·0 , . 
' ; 2·2 . 

2·1 
4·0 
3·4 

**Excludes the $Upp/ies to be received from the existing source of supply, mainly local, tanks, for part 

of the area. 



.. 
This range is even wider. 'when· one examines indi~idital proJ~cts: I of, ': .. each 

State. · · · · 

. So fa( as power. p~oje?tS are concerned, they :a~e, in some cases,' situated' in' 
the supply line of an. un~atwn ca!Jal, requiring no .additional diversion~··. tn · other 
cases, they would 9e1Iver Into the nver b,elow the powe~ house a regulated supply of 
water from the tml-r~ce. There. _are,.however~ 10 power projects of.:Maharashtr.a. 
(paragraph 1~-22) whi~h would diVer~ to the Arabian Sea .226~5 T:M.C~ .'of.\water 
Ol;lt of. the Knshna basin and one power pr~ject·of Orissa (paragraph· .14-23)' which 
will divert 25 ·I T.M.C. of water from the Godavari: ·basin.: . ·, . r' 

' '. . •.• ' l 

' ' ' ~ i l : ,: i ', ~ • 1 • ( • i l· :• •' ; ~ ' >/' ) ' 

18-62 Th_e .engineeri!J.g -and e?ono~i~. ~easibil~ty, qf ~~st.· of th~ P!~j(CtS. has 
yet to be established; detailed field Investigations would have to be undertal(en for 
each such project. Priri1_a-facie.~ome, of the proje~t~-~hich.r~quire. the· coris~ru~tio,n:. 
of dams, two or three miles long, and large spillways to store only one or two: 
T.M.C. of water would not seem to be practical propositions.' ·In case of ·sonie· 
projects, it is doubtful· whether it would be. possible .. for the land to deal with ·all 
the water proposed to be put on it.. · 

• • ., ~ fl.. , t r i ) ,,. , • : , ·(.· , • 1 t' f , ·:, · .. 

By and large, the State Governments have put forward these projects • on the 
tacit assumption of unlimited fuflds being available ·and ·assuming for each "proJect' 
the highest priority ·on the available flow at the :site ofthe projectwithout considera.:..~ 
tion of the requirements of other projects on ,t~e river system. 't.::: ~ 1 .·: . ..:· '· i ... ·. -~ .• · 

.i-... 

' ·~ ·' ·; •, ·~ I f ' ) ' \ • • ., ,, ~ •. •, ~ ./\ ~ t -

. i 8-63. A p.umber of projects have bee~ put .forward j~~ntiy ~y tw~· ·~St.~ie 
Go~ernments (see paragraphs 14-44 and 14.:.45). There are others ~h!c~, · alth<?u·gh . 
sponsored by only one State Government; would submerge large' areas In the terntory 
of another State (see paragraph 14-46). There is still another class of projects put 
forward by different States, which impinge on each other'(s~e par:agraphs 14-48 and 
14-49). Some of these are dependant on 'the same supply ·or water·;· others on the 
same storage site and still others, if executed, wquld drown the tail-race waters of an. 
upper. power project. , · · · ·' · ' · "· . . . . : · 

·,,. 
• • 'J ·~ > I ~ •• ' • ,,· . J: ,'~ ' 

, .. -

18-64 The requirements of the new projects and schemes, ·as·· put forward 
by the -state Governments, have been examin~d sub-bas_in .. ~ise,. in.paragraphs' 15~2. 
to 15-25 along with a rough estimate of the nver supplies likely to be avru.lable In 
the sub-basin and the diversions by projects in operation or ~hos~ unde!!aken s~nce 
1951. The overall result is presented in Table XXXV and the general conclusions 
in paragraphs 15-34 to 15-36. Also see paragraph~ 18-75~ .. · . ·" ':. ,., ·r·\ 1 ' \, . 

: ' ~18-65 Briefly stated, the supplies av~ilable i~ the·· Kris~na basih·~ ~~d .. fti :the 
upper part of the' Godavari basin (sub-basins G.1 t~ G.5) are Inadequate to m~et 
the dema?ds of the projects put forward b¥)he _State Goy.ernments; the suppli~s 
available In the lower part of the Godavar~ basin (sub-basin G.7 to G.l2j are In 
excess of the demands. 



. ' 

. I i 8-66 .: The shortage in the Krishna basin can be made up partly by ~he trans- · 
fer of su_ch\ surplus supplies from the lower Godavari area as can be .utilised iri the 
Krishna ,basin by the following two link canals: · ··.. ._ 

(a)' IIA,lli~k canal from the Godavari' at Polavaram to ViJayawaqa (~ee para-' 
. graphs 16-6 to 16-9), at a ·cost of about Rs .. 40· crores. This will: 

. ·'transfer about 211 T.M.C. ( 4.8 M.A. F.) of wateJ: to the Krislin,a. 
(b). A link CaJlal from the Godavari near Albaka or Sing~raddi to Pulichintala 

.. : · pn the _Krishna (see paragraphs 16-10 to 16-13) af a cost of about 
· Rs. 40 · crotes. This link canal will transfer about 95 T.M.C. 
_ . (2.2 ... M.A.F.) of water to the Krishna. . . .. 

. is-67. It may be possible to make up the shortage in the upper God~vari area, 
to some extent, by the transfer· of about 25 to 30 T.M.C. of water from the Penga

. nga~ to the Godavari {see paragraph 16·15). The cost of this link canal has not been 
r e'stimated.· · ~ · · · · · ·· · · -

• ' t ~ • ~ i 

· 18-68 ·These diversions, if executed, would call for modifications in some of the 
: .. projects under execution· and in some of thos~ propo~ed. These modifications 

have 'been described in paragraph 16-16 ,and the. ~overall effect of the transfer of 
water in _paragra_p~ 16-17._ . ·: r' ~- '· , .. : 

' . . ·-· : 18-69 . In th~ light of the facts and c~nsi.derations set out in paragraphs 18-56 · · 
to· ·18-.61 · and of. the relevant portions :or C4apters XIY to XVI, the Commission 
recommends as follows: · 

(a) Immediate steps be taken to :prepare an. integrated plan i~corporatlng the 
· · ! · . · power and irrigation develop~ent$__ proposed by different States in ·the 
·. ·: low~r .Godavari area (see parag(~phs-15-37), Polavaram-Vijayawada 

.. · Link and· the Godavari-Pulichintala Link (See paragraphs 16-6 to 
· . ... 16-13). · . It should be possible, on the basis of the information contained 
· in this report, field ·reconnaissance and some preliminary surveys to be 

carried out, to prepare a preliminary project report iri ·about six months · 
· . · and establish the feasibility, or otherwise, and scope of the proposed 

diversions from the Godavari to the Krishna. · 

As soon as this preliminary project report has been prepared, final decision 
· -'. ·: , can be taken in accordavce with it, in regard to : 

. (i) the scope of the Nagarjunasagar Project [~ee _paragraph 16~16. (c)]; 
1 • f • 

(ii) sanction to _or abandonment of the Nagarjunasagar Hydro...electric 
·. P.roject [see paragraph 16-16 (b)]; and · . 

(iii) the ~~ope of the Srisailam ~roje~t [see paragraph 16-16 (d)]. 

· . It is clea~ that the Srisailain Proje~t wouid fit in any scheme and f~om . this 
· ·I • point of view, there should be no objection to starting· work on the 

·. Srisailam Project, . the only hydro-electric development left in · the 
lower Krishna area. The scope of the project would, however, have 
·to be reviewed as s<)on as the preliminary pbnl m~Q.tioned Above ha$ 
been prepa~ed. , - · 
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In view o.f !he regulated su:;>plies that would be available to the proj~cts~ 
enstmg and proposed, on the Krishna below Nagarjunasagar;Jroin 
th~ ~odavari diversions, and to the canals at Nagarjlmasagar,. from 
Snsailam, the crop pattern now proposed on the basis of 4 to 6 months? 
supply should be revised to take advantage of the regulated. ~ow~. 

(b) A preliminary survey be made of the proposed Peng~ga-Poch~p~d rJnii 
(see paragraph 16-15) and this survey be taken into accoUnt' 'before 
according sanction to the Penganga Hydro-electric Project [see paiagrilpli .· 
16-16(e).] · · - .-· · --' 

Administration and management 

18-70 There are wide variations in the scope and the provisions of exi~tmg: 
legislation on irrigation development applicable to different States· and different 
regions of each State in the Krishna and Godavari basins. Apart from the lack: of· 
uniformity, there are serious · lacunae in some of the Irrigation A' ts,. both with' ·re~·. 
p_rd to the powers necessary for Government for the optimum utilisation, in Ue public· 
mterest, of the available water resources as well as in the obligations of the· cultivator~,' 
with regard to construction and maintenance of water-courses (see paragraphs 17;.3 to 
17-8). An important provision, which coes not arpear adequately in· any- e:xisting.· 
le~i~lati~n~ is ~ith regard to the obli&ation of the i· rigator to prepare his land. ~or . r~: 
cetvtng rrngat10n waters. As stated In paragraphs 7-25 and 7-26 such a. provtston _l$ 
important for the Krishna and Godavari basins. · · - · ·. . ·. . ·· , · -· 

18-71 There is a multiplicity of departments. under the Sta.te *Goveinnient 
dealing with irrigation development. The Public Works Department, the Revenue 
Department, the Agricu 1tural Department, Village Panchayats, etc., (see paragraphs. 
17-9 to 17-15) all have some role to play. The Dandakaranya Development Autho.;. 
rity bas its own independent organisation. This division of responsibility ignores 
the hydrologic unity of river basin and the need of-close coordination between inter
dependent developments by works of different classe~. 

The Public Works Department, required to construct and operate all major and 
medium works, do not in some State·s have any real contact with the irrigatori. 
Development i( slow and the overall water use not effic_ient. · 

18-72 Because of the history and nature of development of irrigation in the 
Krishna and Godavari basins and the relatively large quantities of water so far avail
able when compared with the uses developed, there has not been any urge in the past 
towards an economic use of river supplies (seefparagraphs 17-33 to 17-37). The 
control exercised by Government in sanctioning_ the use of water and in regulating 
crop pattern themselves stand in the way: or economy{in water-use. Irrigation pr3:c
tices are such a(consume a:large quantity:ofwater~(see_paragra.t:'hs:t7-42 to:17-44) .. 

The system of ' localisation ' introduced in some States is mequitable .in ·a.$' 
much as it deprives some eligible cultivators from the right to benefit from irrigation.: 
facilities while enabling others to use relatively large _quantities (see Annexure ?'VD·. 

Even at the Centre, the major and medium projects are dealt in the Ministry of Irrigation and Pow 
and minor projects in the Ministry of Agriculture. The Dandakaranya Development Authorit)' is under th 
mpen;isory control of the ,Ministry of Works, Housing and Supply. 
g' J ~ r . . 
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Water-rates vary enormously and are, in most States, un-related both to the 
Pt~$.ent~ay~ costs ·or ·construCtion and maintenance of irrigation works and to the 
p{epeot-da)t: benefits oerived by·the cUltivators from the use of irrigation waters. These 
t:a.ws ar.e~ in: strang~ .contrast: ta ~the keeness and. the . enthusiasm with which more and 
tU9r~ iuigation•.work& are in xiemand .in the .two basins. 

. - . ~ ~ . . . ' 

?j.t;~~ ~'?~ a~ IJ~~,. P:QU~Y. , 
· 18:·73- .· In the1 entire: Krishna basin. and the up~r part- of the Godavari valley, 
W'J!i~,Jb.·~ J.~r.ee naturalre8ourc~. ·_. Wate: is also scarce in· the. adjoining areas lying 
towards the south-east of the Knshna bastn. At the same time, irrigation waters are 
an expensive co~modity. Because of the hydrological features. of t.qe.twa .river~,· 
almost every proJect has to be based on storage. Because of the terrain, canal cons
tp~ctio~ is ~r;Ct e~p~nsive tqan in the. Indo-Gangetic plains ·or- the. coastal .belts. 

.... .,_ - t,.. . . . . . 

. , -. : ~~~~at~~nlp~s~~- from stofag<1 reservoirs. an~ tanks are usually qigh,jn th~ tw~}-1 
b~~ll'l~.~p~rtu;~lflr~y -~up~g Jhe. three mon~hs precedtng, the. south-west mon~oon. l'h~r 
~top~~~:·~~ ·yery~ senou~- on s.mall s~allow tanks:. where the water. lost by . e"apQr~ 
tibt!-_·J1iay .. ~q~~l Qr exc~ed. t;hat applied: to crops. 

. : - - . - . ~ . ,. . 
~ ·. · ·<Most•of the·labd in the two basins is either. cropped or bears fore~ts.an.dnatw~I 1 

vegetatjon. 'Th¢'beilefits from an irrigation project would, therefore,.be.the ditfere~~~ 
be~ween.tlie1 l\'alue i<)£~r.oP& sow.h after irrigation .supplies are made.available ancLthe." 
value of.: forests~ ot·crops1lnder un-iriigated conditions. Correspondingly, cqnsumptive.: 
use on account of irrigation would be· the-difference· between the evapo-transpiration· 

. frR~~e. ~~,r~~pecti~.L11Y under irr!gated and un-irrigated ·conditions. · · '· · · 
. . 

Becap~e.: o( the .rolling. terrain and spasmodic rainfall of high in tensity, soil 1 con--._ 
~a~~Q~.:~#q;i>jope.F-!anfl:utilizati~n must be. re~arded as. imJ?ortant activ;ities in the:: 

. ~ .. ~~-~~n~~t.~VJt;l~Jt Stgtlfficant: effect also on therr. water suppl:tes . 

.. : · LandA 1 treatment is an essential pre-requisite to the introduction. of irr~gation ·. 
in most parts of the two basins. · · · · · - · · 

The.stru~ture.and nature.ofthe.soirvaries widely in different parts. of thc.·twol 
ba·siriib.nd within each river:.valley. A change-over. from un~irrjgated to irrigated· 
conditions, therefore, requires expert supervision . 

. . ·~: .I:Jydrqlogically 'l river. flow ,and grou;d waters are ~ot~ parts of a common sourc~~ 
.()f.B).lpply: · apd: thet;e_ must,. therefore,. be a close co .. ordmatton between- the develop~. 
me,nt&~.fro~surfa~e. waters .and ground. waters. 

.. ', t ;, ~ ~ . .. . 

Minor schemes· and·small tanks may not be as spectacular, as major and .. m~dhun: -
project~.b4fthey.~a;e.:as much.anengineering problemas major ~nd. me~ium. ~roje:cts .. 
Under preselit'condttlons, they are extravagant tn water use and vtrtually not ma1nta~ned 
untHit~~_y fall~iJ}tq~dis-use. With t~e development of·· new major.works,t they· w~~l :c!-e~ 
ate ~qu~ drrun~g~;problems. ·Mtnor- schemes and. tanks, therefore, now -requue. ~J\ ... 
pe!1t_$-qg~r.yjsi~nias~u~na,s_maj?l'and ~edium schemes; and they have to be· ·merged;' 
Whereye_r_ pps_s_tble,. Jnto .new maJor_ pro1ects! . . -., . . . . 
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. . t~e developments undertaken since .1951 and .. those proposed, -~.~xceed~'by. tat. 
~n mag1:11tudeand overall effect, the developments ulidertaken·up tcil951. The lattet 
~ere. largely· con~ned to small valleys and the ·delta ·areas ·; the development of the 
Uplands is now be1ng undertaken on an extensive ·scale for '·the fifst tiine and these will 
create· many new problems. · -

· 18~7 4 · In view :of the facts and considerations· set ou(above, 

. the .Commission recommends that the State Governments concerned-should all 
agree 'to furie their policy,. regarding irrigation ·and the' aamimstratioi(an(l management of 
irrigation \YOrks to the requirements of optimum developriienf of a-scarce and expensive 
rtatural . resource. ' ' ' . ' '· 

. , · :. · Some of the. steps which should be undertaken immediately in Jurtherence of this 
objective are as follow:; : . _ j • 

• 

(a) Limit the irrigation of paddy to ·the rainy season, ... fut 6r\ier to reduce 
.the' use of irrigation supplies to ~he nllnimum)ind_(i}to:areas of high rain .. 
fall such as sub-:-basins G. 8, G. 9, G. '10, · G. :1t'aficl;G. 12 and the 
narrow strip ~tlorig the Western Ghats ·where; the tlelta';for paddy should 
not be more than about 2·0 feet (ii) valley-bottoms and low-IJ?ng,areas 

''where, becans~ of t~e :seep~ge' -from '.'Jupla~~-
1

, ~ig~#~J!: Ik~. J~t~eJ~srop: 
· can be grown and paddy can be grown··with:adtarltage' 1Qr'{n0~tu,tbe 
' delta lands. . r ' ~ • 

. .. .. ' ~. ,~. 

(b) 
·f. • • 

A4opt a cr_o.P patt~rn wWcbwp\llll{i).tak~Jull:advant~geJ)f~~a5onal-iainfaU 
·and· (ii) riot r«!q~e ,a.~y stQ~~ JVate~:.tJ.fter: ~ebtttary;~o·I.that!:the·~es~"'! 

. . ·voirs ~re ·emptied by that' date. This will save:: the bigh~vaporatioirr!~i 
from March to May. . . · · . : ; , : : . .. .. · : 

(c) Qevelop the use of ground waters to the maximum ; inv~tigate.·..t~e Jikely 
. sites a ld develop the lise of uilder-groriiid ·reserv.;iis,' aiti~~iaJ!y.c~~ge_d' 

· during · the rainy · season. · · · · 

~ ·(d) ·Limit-perennial crops to (i) onlyt~o-~e-area~ ~hert1h~-.~~~3l!~!t~s~~~~~: 
reqmred between, say, January, to May can be ·obtalllea·.ftom .. .:-Igrobb_d_ · 

. waters or from artificially· charged 'Wider.;.gtoUhd ~'rese:t\toiii':Of '{it}?to 
those areas ·where irrigation waters are obtained from the regulate4 flow, 
below a power project. In such cases, the~peteiiniatafea~sliouid'WSfu.-
. c~nvenie.nt.bl?cks, so that i~ ~s not ~eces~~9: 1t'! ~ ~ny.iqigati~~~annel 
· With a.· capacity· factor or less th~n 0 ~ 5 m any ~~n~~· · . , 

(e) ·In case:~r:niti.Itipurpose pro_· cts, the:crop -pattern sho~db~:s~clf-as\v~iild · 
require irrigation ·.upplies more or·less unif~rmly all the~·yearrrolfu~.: -:-.: · · · 

'(f)~- ~le~rganise_'the ~u~lic :wor~ .. nepa_~tm~.fit;:~~~~~:~~.~e#ftq.\~~~~·~~~1~ \it : 
, ~~~manage ~II ur•g,ation proJect~~. :~a~or, ~.~~~1!3D~.~~roi:".~IJI~~J~~; . 

· - a~d, all· stages of'· ·plaiuiing, ~o~~~C:tiO~n~ :--~~~~!~0.~ , .a!!~: ~4~~~9Jlm~nt : 
· · ''inclri(Jing_. th~· ·assessment -or water charges. It 1s necessary .:~flt .. ·~Jl . 

aspects of the development of water resources for irrigation and of their 
ultimate use should be under unified conttol. 
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(g) While no control need be exercised, at this stage, with regard to development 
· \ · · of irrigation from wells, except where such development is an integral 

· part · of a · canal system, it is necessary to have in - the 
Irrigation · Department, officers to advise cultivators with regard to 

· · · · · · · · developments from wells and who should maintain a record of well 
operations. These officers sbould also maintain records of the operation 
of private irrigation works and watch the effect , on the hydrology of the 
basin, of contour bunding and land treatment in non-irrigated areas. 

~- (h) Introduce necessaryJegislation along uniform set of principles to facilitate 
. optimum development of the water resources of the two river basins, 
- · laying down· appropriate · powers for Government and the rights and· 

· obligations ofthe.cultivators. A more or less uniform basis for charges for 
. . . . _ iqigation w.ater_ supplies and. betterment levy etc., should be established. 

... 

. .. .. 

(i) ·The present system of administrative account of irrigation projects should· 
. . be reviewed a~d revised to take note of the changed conditions, such 

as the new direct. receipts from agricultural commodities or the pro
cessing of agricultural produce. An appropriate basis should be establi
shed for taking note of indirect benefits in the administrative accounts • 

··· .. "18.;.75 Ifthe·use of water supplies is regulat~d in accordance with the recom
mendations (a) to (e) above ·and the administrative changes suggested in (f) above 
artf carried out, ·the ·commission is hopeful that with the available water supplies, 
with the diversion of surplus Godavari waters into the lower pa~t of the Krishna basin, 

. \yjththe.saving in evaporation losses from old tanks as well as new reservoirs, with the 
regeneration which is likely to result and the· ~~Livage in transit losses, it would be 
possible~. in d.:ue course, to 1neet the reasonable requirements of most of the areas 
proposed to be irrigated by all the projects that have been put forward.· 

. ·/···· -i8-76 There should be in every Irrigation Department, a soil survey wilig, whose 
duty. should be not only to carry out a scientific soil survey of all areas proposed to be 
supplied with irrigation waters but also, periodically, to carry out soil survey of the 
areas already unde' ~igati9n in order to study the effect ofirrigation.supplies on the 
soil characteristics so that the necessary ameliorative measures can be taken and 
irrigation ens~req ~s. a perm.anent feature of agriculture (see paragraphs 6-36 to 6-38). . . . . .. 

• • ·., • ' ~ • .t. • • • • • . 

N~~ Jo~_ ~ co:oper~tiv~ ~pproach 
· ·~~-· ·18-77· It would have been clear from the conclusions reached in various parts 
of the report and the recommendations made above that optimum development of the 
water resources of the two river systems would not be possible without a co-opera
tive· ap.Proach by the States_ concerned. Close co-ordination in the planning and 
operatu)ri ·of irrigation and hydro-electric projects, as in other related activities in 
the two -basins, is indispensable. Already, a number of problems have arisen 
because of the exclusive developments undertaken hitherto which, unless attended 
to--immediately, would become serious as soon as these developments become 
operative. · . 
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The Commisslon reeonimends that an inter-State body, a River Board or by what

ever name called; should be established without any delay, for bringing about a co-opera-. 
tive approach :md establishing the necessary co-ordination in the planning and operation· 
of various developments in the two river basins. The integrated "operation of all pro
jects, which is indispensa~Ie, wo~d not be possible withont ~ch ~ CG-C?~ting bo~y~ 

Irrigation Extension Service 
l- < ~ ... , . 

18-78 It has been stated in paragraph 18-73 that the large potential to be ereated · 
by the projects undertaken since 1951 must be developed not along the lines of earlier 
developments, undertaken under very differe~t set of conditions, but in full recogrii.i 
tion of the changed circumstances. ; In the Commission's view, the pace of deve
lopment on works already completed is slow, and in most cases targets have not been : 
achieved, largely 4ue t~ the fact that the methods being adopted are not adequ_ate to 
the needs of the situation. · · · · 

The Commission recommends for serious consideration that, in each State, an 
Irrigation Extension Senice should be in~duced as a part of the Irrigation Depart
ment. 

It is not enough that the Public Works Department should create large irriga
tion potentials. They must go further aL.d ensure that these po_tentials ~"'"e develo;r 
ed, along scientific lines, fo: mnim.um national good, kee?i:lg k. view th .. require
ments of pernument irrigated agriculture. 

be 
18-79 The main functions of the proposed Irriga~ion Extensi0a Service should 

(a) to carry out systematic studies on the economic use of irrigation waters, 
consistent with maximization of agricultural output ; to determine 
for each region or district the best crop pattern so as to make maxi
mum use of seasonal rainfall; to co-operate with regional research 
stations of the Agricultural Department in research on new varieties 
of crops best suited to the nature of irrigation supplies available in 
any area; 

(b) to determine the consumpti':,e. use of water by major agricultural and 
garden crops ; 

(c) to set up a number of demonstration centres and arrange for field dem"'n
strations to show the cultivators how they can use the available irri
gation supplies for maximum benefit,. proper land treatment required 
for each field, proper method of irrigating the field, when to apply 
irrigation water and ho'v much ; 

(d) in conjunction with the soil wing, proposed in paragraph 18-76, advise 
the cultivators on soil problems. 
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~ . . : · f giso ~ ~tn:·tne et!thm!s~'ion~s: \r(~~,~ a~. btg'ltiisahori · oith~type··cfe~cH15ect. ihove, 
~~: ~~p~~-_bf .tli~: ~rrigatiloP:-'9:~p~ttt!fe~t1 '~s":jJ!df~pe~'sa~le }n ~·the Kt~shha: and: qoa~~ari. 
baSlli$, Wltere·Iarge 'Scale ·~~rtgatton:ts ·6etng)ntroducea tn'the uptanas '.for the 'first 
ti~~,.·~~ter 1is.·~·s~~~cer.:·~rid ~~p~nsi;V¢, -~~~- itJiga.~~?h:use·tp:·date_h~s 'l¥ep,·'s,o}lle~¥~t 
extraYagatit. Tfre··cltange-over 'frbm · ·un-irtigateo ·to 'irngated agriculture tn large
areas requires expert guidance and supervision. 

18-81 The proposed Irrigation Extension Service w'ould supplement the present 
~9!~Yi!~~s ... q\ ~h~.:1-~lC?.U,!Pffl~ ~~pa~~~~!lt~ . ~~!~f?: t~~ ; ~gJJcul~t;uaJ · J?ep~rtrq~t can 
concen.trate ... on .1mpr:oveme~ts 111, un-trng~ted -.. ar~as, ·research on- new van~ttes of 
crp;P~;p_qt~.#ri~~~~4 ~a ~~~~fg~t~~!-~~~r~ ffiu1#p.~~at~q~, ~tq~; the 1mi~tfq~ p_x~eji&ion 
S_eJXI~e :WPH~~ 1S~p~ ~Ji~ .,· ~~ftga~qr~, P-9~ tr~1&~JtOn.~'Y':lte~s ,c~11 .b~ u~:ed_: ~?~~llll9~lly 

. to.ffi~~!Pl!.IPt.ff~y~n?~et·:h~~. 1atl.o" Il}U3.~ 'Qe~llr~P'!!"¥ ;f?!, -~~·.ng"J!~, -~n~ · .. tntl?P.r~3:.nye 
ot .water. courses ana ~exptam to :{lie~ .the .. mter-relatton between tmgatton -and s51I. ·, · · ·' · ·· · 

N. ·D. Gulhati 

· n·. n; · Jiirii 

R. C. HoGn 
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· ~~~~fs.~~~yA-,l 
P.ARUCULARS .OF. VISITS BY THE COMMISSION TO VARIOUS P.l\.RTS'·OF ·THE/ KRiSHNA' 

ANil'."GOD'AVARI~B'ASlNS-" AND~ADJbrNrNG :AREAS'\ 

May 1961 

June 1961 

I?th pelhi ~o .Hr~erabad· 

18t~ H~!~ ,at. Hyderaba~ 1 

19th Hydef~1:>~4. to Mahadev,pur. 

20th Mahadevpur to Warrangal· 
21st Warangal to Hyderabad .. 
, Hyderabad to Delhi 

24th Delhi to Bop;1bay • 
' • ' , , j' ' • ~ '. • • • ,. ' 

2~* B<?!P~ay .t9 Mahabaleshwar 

26th Mahabaleshwar to Bombay 

27tl\ )J~:tp.b~yJ~ Delhi • 

Delhi- to. Calcutta . . . 
llt~ Calcn,ttaJot Bhuban,esl:lwar 

12th Halt at Bhubaneshwar . 
j ·'' 

13th Bhubaneshwar to Puri • . • .. 
, Puri to Bhubanesh;w~ • 
, Bhubaneshwar to Calcutta 

14th Calcutta to Delhi 

20th Delhi to Bhopal • · 

21st and 22nd Halt at Bhopal 
I . ' ' 

23rd Bhopal to Vijayawada 

25th Vijaywada to Raja~~ndry. 

.. . ,. 

• 

. . 

. . 

25th Rajahmundry to ~3:qras .. 
26th Madras to Bangalore 

27th to 29th Halt at Banga,lore 
30th Bangalore to Delhi . 

Distanc~ 
travelled 
within the 
basin and 
adjoining 
areas 

(miles) 

lSl .. ... 
128 
88 
.. . 

149 

149 ·. 

.. 
660 

77 

. . 
Pt~~~~f: ,disc;\l,ssions with the 

Government) .. of Andhra 
. P1;a<t.es~. visit to Inchampalli 

dani'
1
site ·and'"areas enroute. 

' , . ~ 

P~~l~in:.t:(f;discussions with the 
Govemmctlt of Maharashtra, 
v~s~tto :~\'pep;e~ches of Krisl:.-
na_ oasm.. . 

... lr f· ~' ... ,.. . f 

P,;r.1~ap'~ ~~~ssions. with 
the overnm.ent of Onssa. 

Preliminary discussions with 
the.·o.o:v.etnment: of Madhya 
. P\'~dysP, .. 

• -· L; 

Visit t~ Vijay'~~R · ~4,. 
I?~~~~~~~~ra¥1 1 antcuts. 

Pr~liJD-iD:~ry . d~$c~ssions with 
the d:>v:rn"lle:n~ of Mysore. 
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APPENDIX A (continued) 

PARTICULAR~· OF. VISITS ·BY THE COMMISSION TO V~RIOUS PARTS OF THE KRISHNA · 
. AND GO~AVARI BASINSAND ADJOINING AREAS 

July 1961 

October 1961 

30th . Delhi t& Bombay .• 
31st Bombay to Poona· 

. " P9ona.to Khadakwasla and back 
~ ·-:. " 

;, Poona to Bombay · 

" 
Bombay to Delhi · ~ : 

. 16th_ De~_toBombay · ~ 
, , : . Bomba;r t9 Poona · · 

· 17tli · Halt at Poona 

. . 

• 

18th :Poona to Bombay - .- 1 

19th to 21st Halt in Bombay • 

.2.2nd Bombay to Kopargaon 

23rd Kopargaon to Poona • 

24th Poona to Koyananagar • 
25th Koyananagar to Belgaum 
26th Belgaum to Bijapur · 
27th Bijapur to Yadgir ·. · 
22th Yadgir to Raichur · · 
29th Raichur to Munira~~d • 
30th Munir~bad to Bellary 
31st Bellary to Nandyal · · 

I • 

• 

. . 

• 

November 196l . 
1st Nandyal to Srisailam 
2nd Srisailam to Nagarjunasagar Dam 
3rd Nagarjunasagar Dam to Hyderabad . 
4th Halt at Hyderabad < 

5th Hyderabad to Pochampad and back . 
~th Hyderabad ~o De~ , . 

Distance 
·travelled 
within the 
basin and 
adjoining 

areas 

(miles) 

16 

•• 

210 

220 

140 
190 
140 
138 
165 
190 
160 
250 

245 
180 
100 

350 

' , 

Visit model experiments at the 
Central Water and Power 
Research Station, Poona 
on flow on the Vijayawada · 
ani cut. 

Discussions with the Deputy 
Director-General India 
Meteorological Department. 

Joint meeting with the repre-. 
sentatives of State Govern
ments. 

Joint tour or inspection of 
. various works and sites in 

the Krishna and Godavari 
basins and adjoining areas. 



APPENDIX 'A' (contimied) "-' 
-·PAR.TICULAR.S OF VISITS BY THE COMMISSION TO VARIOus· PARTS' OF> THEJKlUSHNA 

AND GODAVARI BASINS AND ADJOININGARRAS 

December 1961 
12th Delhi to Bangalore 

13th Halt at Bangalore • · 

14th Bangalore to Calcutta • 

15th Halt at Calcutta 
16th Calcutta to Delhi . . 

February 1962 
14th t Delhi to Bang~lore 

March 1962 

23 I & P 

• 

15th and 16th Halt at Bangalore • 

17th Bangalore to Hyderabad 

18th Hyderabad to Delhi 

1st Delhi to Hyderabad • • 

2nd and 3rd Halt. at Hyderabad 

4th Hyderabad to Delhi 

22nd Delhi to Hyderabad 

23rd Hyderabad to Vishakhapatnam. 

24th Visakhapatnam to Upper SilerujGun-
tewada • 

25th Guntewada to Koraput • 
26th_ Koraput to Nauiangpur and back • 
27th Koraput to Jagdalpur .• 
28th Jagdalpur to Raipur via Rudri Head-

works. 
29th Raip'ul to Durg 
29th D to N agpur 
29th Nagpur to JaJiaon 

• 

30th Jalgaon to Aurangabad· • 
31st Aurangabad to ~ed~agar . 

• 

• 

Distance 
travelled 

within the 
basin and 
adjoining 

areas 

(miles) 

r,,f\t r; 1 ,~ 1 
Inspection of Model expetim'ent 

at the , Inc.lian Institute of 
· ' · Science Bangalore and dis .. 

~ ~ . cussion$ with the Geological 
_ ' ' ' · ·Survey ·or India. . 

-.. i.: , : :" .. ,-rr ' .r ...... 

: .. (J 1 

J •• ~. ' 

300 

128 

'154 
160 

• 70 

190 
38 

16~ 

.. 
145 

,. ! I t ~ :, '• • J J 
Discussions with representatives 

: of My son~. r 

r "' r f. 
. . ' 

· Discussions with representatives 
of Andhra P,radesh. 

Discussions, . with representa
tives of Andhra Pradesh . 

. t .. • : ·:.I 

I : '• -,. 

Joint tour of inspection of va
, rious works~ and sites in the 
Krishna and Godavari basins 
and adjoitiing areas. 



APPENDIX A (conclut!ed) 
PARTICULARS OF VISITS BY THE COMMISSION TO VARIOUS PARTS OF THE KRISHNA 

-. AND GODAVARI BASINS AND ADJOINING AREAS 

April 1962 . 

... ',i 

June 1962 

· 1st Ahmednagar to Sholapur • • • 

.. 2nd Sholapur to Poona 

Jrd Poona to Bombay • ~ • 

4th Bombay to Delhi ·"· . . 
lOth Delhi to Madras . 
11th Madras to Vidur Dam and. back • 

12th Madras to Poondi and back 

Distance 
travelled 

within the 
basin and 
adjoining 

areas 

(miles) 

182 

200 

242 

107 

· 13th Madras to Mahabalipuram and back 65 

14th Madras to Salem 

15th Salem to Mettur . Dam to OotacamlJ.lld 

16th to 26th Halt at Ootacamund .. 

. ' 

Preliminary discussions. with 
Madras, Government study, of 
Madras City water supply and 
inspection of lands proposed 
to be irrigated by Madras 
Canal Project. 

Visit to Mettur Dam and 
Lower Bhavani Project. 

· Joint meeting with representa
tives of States. 
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APPENDIX B 

STATISTICS OF SCARCITY .AREAS-TALUK-WISE 

Note:-This statement and Annexures I and II are to be filled separately for 
(i) 1931-32 to 1940-41, (ii) 1941-42 to 1950-51 and (iii) 1951-52 to 1960-61 • 

• 
1. Name of District 
2. ·Name. of Taluk 
3 .. Area assessed to 'wet' rate : 

(including area under wells) .......•........ acres 
4. Area assessed to 'dry' rate : ................ acres 
5. Rate of dry assessment per acre : Rs .••.......•.. to Rs .... .- ••••. : •••• ~ •• 
6. Annual amount of dry assessment : Rs ..•.. ~ • • • . • • . • • . • . : 
7. Average rate· of dry assessment (item 6jitem 4): Rs.. . . . • • • • . . • • · 
8. Accepted settlement yield per acre for principal un-irrigated crop;s: · 
w~~ ! . 
(b) Jawar l 
(c) Groundnut etc. · ·l ~ 

9. Rules.regarding grant of suspension and remission of land revenue: .· 
10. Statement of monthly rainfall for 10 years, as per sample form attached as · 

Annexure I. ' : 
i : 

11. ·Statement for 10 years of suspension and remission of land, revenue, ·· 
and expenditure on famine relief as per form attached as 
Annexure II. 

12. Area included in new* projects: 

-
Categoryt Name of Project Proposed Ayacut or C.C.A.. . 

• 

13~ Index map of the Taluk showing (if possible) Ayacut or C.C.A. under 
item 3: (in green) and that under item 12 (in red). 

. ' 

*excluding area covered by it~m ~ ~bcwe, 
tA, B,:c. 1, C.~ 2 or C, 3. 



ANNEXURE I , 

STATEMENT OF MONTHLY~RAINFALL FOR 10 YEARS 
. . . . 

. , ........... · ..... TALU~K ...... . · ............ . ··., •..... DISTRICT ..... : .............. STATE 
• • ·, • '• Ill • .. 

--------··--·------------------.;_-~---------

Year Jan. Feb. Mar. Apr. 
. 

A-fay June ~ July Aug. · Sep.: Oct.' Nov. Dec. Total 
annual 

1931 . 
1932 . 
1933 . 
1934 . 
1935 . 

w 
1936 w . N 

1937 

1938 . 
1939 

1940 . • 

Total . •. 

Ayerage 



ANNEXURE II 

STATEMENT SHOWING RAINFALL, AREA AFFECTED BY SCARCITY AND THE RELIEF MEASURES UNDERTAKEN 

............................ TAL UK .................... DISTRICT ................ STATE 

Year 

1 

1931 
' 

1932 

1933 

1934 

1935 

1936 

1937 

1938 

1939 

1940 

• 

• 

• 

• 

• 

Area 
Annual affected 
Rainfall by 

2 

scarcity 
conditions 

3 

*arranged by heads. 

Estirnated yield 
of crop. (anna-wari) 

In the In the 
taluk scarcity 

as a whole affected 
areas 

4 5 

Amount Amount Expenditure 
of land ofland under 54 

Amount ofTaccavl* 
disbursed 

revenue revenue Famine ------------ Remarks 
suspended remitted Relief 

6 7 8 9 10 11 12 

w w w 



Appendix~ 

ROUGH ESTIMATE OF THE YIELDS FROM SOME OF THE GODAVARI 
SUB-BASINS 

1. It is unfortunate that there is not even a single site, for. which reliable 
discharge data are available, in G.5 Middle Godavari sub-basin, G.7 Penganga 
sub-basin, G.8 Wardha sub-basin and G.11 lndravati sub-basin. · 

2. There are four discharge sites in G.9 Pranhita sub-basin; the data for two 
sites are irregular and that for the other two are available for only two years and are, 
therefore, not of much help. Even otherwise, these discharge sites· are in the upper 
·part of the catchment and represent only a small part of the sub-b~sin. 

3. In G.12 Sabari sub-basin, there are two discharge sites, one at Pulusura on 
the Kolab and the other at Jalaput on the Machkund. Data for Pulusura are 
available for the p!riod 1921 to 1928, but the exact method of calculating discharges 
is not, known. Data for Jalaput are available from 1942 for a period of 13 years, 
but data for the last two years appear to be abnormal.. Both Pulusura and Jalaput 
represent only a small part of the Sabari sub-basin. 

4. In G.l Lower Godavari sub-basin useful data are available for only one 
· site, the Godavari at Dowlaishwaram, for over 60 years. The accuracy and 
reliability of these. data have been examined in paragraphs 9-22 and 9-23. Apart 
from serving as a general guide, the data at Dowlaishwaram cannot be of much help 
in determining the yields from the individual sub-basins mentioned above. 
• j • • 

5. Sub-ba5ins G.5 and G.7 to G.12 cover more than two-third of the total 
catchment of the Godavari basin. TJnder the circumstances explained in paragraphs 
1 to· 4 above, it is difficult to get any adequ te idea of the yields from these catchments 
which could be utilised for project planning. The only information available, at 
present, is the appraisal* made by Khosla in 1949. Khosla's formula has been 
described in paragraph 9-31(f). While taking ~ccount· of rainfall of each area, it 
takes only the mean temperature of the area as an all-embracing factor covering 
evaporation, transpiration, vegetal cover etc. · · 

. 6: Table I below shows the important discharge sites on the Godavari river 
system for which somewhat reliable and useful data are available, their catchment 
areas, the number of years for which data have been made use of, the average annual 
yield and the average annual run-off in inches. This is the only guide that the Com
mission has on which to formulate its rough estimates for the whole Godavari 
basin." 

*Khosla, A:N., Appraisai of Water Resources ; 1949. 
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TABLB I 

Catchment Number of · Average A.ven1ge 
Name of site Sub-basin area years for annual annual 

(square working · , yield rwz-off 
miles) out : 

al'erage (T.~f,C.) (inches) 
annual yield 

Nandur-Madhmeshwa.r G. 1 1,650 20 .: I .. 94·5 24·7 
Ozer G2 592 

' . 
'26·5 20 19'3 

Chik.althan G. 2 581 13. 30•7 
' . 22·7 

Siddheswa.r G. 3 3,000 . ·3 . 88'3 12·7 
Niza.msa.gar G.4 8,376 26' 

. . .192·8 . 9'9 • • 
Maner G. 6 836 10 \) : 22•2. . . 11·4 
Pulusura. G. 12 618 8· 40•8 28·4 
Jala.put • G. 12 755 n: 89·5·. ' 51·1 
Dowlaishwaram • • G. 10 ~19,777 20 4,162·3 15•0' 

TABLE II ~ i 

Direct Weighted Estimated Run-off by Commission's 'A.veraga 
catchment average run-off Khosla's estimate . annual 

Name of sub-basin area annual based on formula of yield· 
(square rainfall observed (inches) run-off assessed· 
miles) (inches). . data· . '. ~- ~: · ·~. · · ... , (~~~s). ,' · .. by, the 

'(inches) Commission 
(T.M.C). 

1 2 3 4 5 6 7 -.-.-
G. 1 Upper Godavari 12,935 30·3 8•0 5•34 •• 240 
G. 2 Parvara • 2,524 23•9 12•0 5·34 . . 70 
G 3 Purna 6,015 31·4 7·2 5·34 •• 100 
G. 4 Manjra . 11,909 33•2 9•8 8·12 .. 270 
G. 5 Middle Godavari 6,643 37·6 .. 11·23 6·5 100 • 

G. 6 Maner 5,060 36·7 7·7 11·23 •• 90 
G. 7 Penganga • 9,227 37•8 .. 11·23 8·4 180 'K 

G. 8 Wardha . 9,300 39·6 •• . 11·23 11·1 240 ... 

G. 9 Pranhita . 23,588 53•9 .. 23·13 23·7 1,300 

G. 10 Lower Godavari 9,602 47·6 • • .. 18•89 17·9 400 

G. 11 Indravati 16,087 61·7 •• 29·99 31·0 1,160 ... 

G. 12 Sabari 7,887 56·5 18•89 26·2 480 

Entire Basin 120,777 44·6 .. 15·77 • • • • 



RED LOAMY SOILS ____ _ - --- - _____ - -~ 

RED SANDY SOILS - -----------------~ 
LATERITE SOILS ______ ___ __ __ • _____ E3 
RED AND YELLOW SOILS _ __ _ ______ --~ 

SHALLOW BLACK SOILS _ __ . _. _______ .c:::::::J 
MEDIUM BLACK SOILS _ __ ______ ______ 8±13E3 
DEEP BLACK SOILS _ ____ __________ __ mfillm 
MIXED RED AND BLACK SOILS __________ ~ 

COASTAL SANDS AND ALLUVIAL SOILS ___ [=:::J 
SALINE AND ALKALI SOILS ___________ !•.•.•.•! 

HQ . STATE I OI STRICL _ 

STATE I!OUNOAft'r_ ____ __ __ _ _ 

U SIN _ ___ __ _ -~ 

SU8- 8ASINS KRISHNA __ C -::(.f> 

SU8· 8ASINS GODAVAR I -(~~~~~ 

____ ..._ ______ .. ___ .. _ 
.._ ""'" 1tkHlU' •I .. ,OO 

...,_.... , ___ , _ _,_,..,_ ~- c....- c- ....._, 1( .... _, _ _ - --
__ ... _1( _ _ __ ,.. _ -.::,- - ... . .. _ • 

PLATE 1ll 
MAP OF KRISHNA GODAVARI 

BASINS AND ADJOINING AREAS 
S HOWI N G 

CLASS"ICATION OF SOIL S 

O F 

BE NGAL 

©- - · - (.Oo'l- t .. J 



7. In Table II, an attempt ha' been made to make a rough. a~sessment of the 
.. yields of--xarious _sub-basins on the Godavari river system. Figures given in_column 
.4 for .s b-b3;sins, G.l, G_.2, G.3.,. G.4, and G.6, are based on the detailed calculations 
·given 'in paragraphs 1.~-14(e) .to 15.-17(e) and 15-19(e). The run-off* as given by 
Khosla's formula has been shown in columns: The Commission's best estimates 
of the run-off are shown. in column 6. These are based on a study of the run-off 
as esti'matoo fo:r·shb-l;>a~ins G.l, G.2, G.3, G. 4 and G.6, the weighted average annual 
rainfall as given in c·olumn 3, and a close study of the rainfall isohyets on Maps 
-I to V-. The Commission have also taken into consideration other relevant features 
likeNegetal cover. The average annual yield for each sub-basin, as so worked out, 
is. 'shown in' eolumn 7.. ,. .. ' ~. . . . .. . . 

'l.. . ~ ·-. .... ' ..... .... ~ ... .• i • • • • • ' 

~ ·: -~ 8. It cannot be· over-emphasised that the~ rough- estimate, formulated by the 
Commission in columns 6·and 7 of Table II, is at best an informed guess, taking into 
consideration~the hydrologic characteristics of the area and such other information 
as· is available •. : While\the figures obtained may give an idea of the likely yield from 
these catchments on an average basis, these figur~s, in. the ~om~ission's. view, are 
~ot ,_good enough to forp1 the basi~. of big proje<-:ts inyolvipg l~rge _sum~ of public 
mo_~ey. :-. .. ~- · · . __ , --- · · . 

·· 9. The sum: total of-the average yields, from -individual catchments for the 
whole Godavari system is 4,630 T.l1.C. Out of this, there should be a deduction 
of at least aboutJQ.per centfor.lossesin tbelong length of the Godavari river below 

. Manjra confluence.· The figure .so obtained is. 4,167 T.M.C. which corresponds ~o 
4;162 T.~LC., the recorded . average flow at Dowlaishwaram plus the estimated diver
sion. )~nd loss~s upstream: .. 

:, ''*Khosla. A. N: Aooraisai ~f Water Resources: 1949. · 

---GIPDL2lMofL & P.-21-9-62-I,.ooo 
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DESCRIPTION OF GEOLOGICAL FORMATIONS WATERBEARING CHARACTERISTICS 

ANCIENT CRYSTAL LINES a METAMORPHIC$ _ ___ __ C=::J 
DENSE IMPERVIOUS __ _ _ ___ ___ _ _ _ _ __ _ -~ } VERY POOR 

GONDWANA CONSOLIDATED SEDIMENTS _ _______ llliiiill GOOD TO FAIR 

DECCAN TRAP __ ___ - -- __ _ _ ____ ___ _ i===o:j POOR 

TERTIARY CONSOLIDATED TO 
SEMI - CONSOLIDATED SEDIMENTS __ _ _ _ _ __ _ _ -~ FAIR TO GOOD 

RECENT AND OLDER ALLUVIUM __ _______ _ -~ GOOD 

HCI . STATE I OtSTRICL - • 0 

STATE SOUNOAftY __ - --·- · - --
BASIN __ _ _ __ _ -~ 

SUB- BASINS KRISHNA- - c··.f{) 
SUB-BASINS GODAVARI- :N • .:&....,..::-

_____ .. _____ .. ___ .. _ 
..... - 11 k14( 6 t •I G,l0 0 

..,.._,._ - .. "- .......... - ... _ c;..-o c--.. ~ ·- .. - ''-·- - · -- - .... ~- · - ·- __ ... _4 _ _ ....,.. ... _ _ ,,., 

PLATE 
MAP OF KRISHNA GODAVARI 

BASINS AND ADJOINING AREAS 
SHOWINI 

GENERAL DI STAIIUTION OF 

HAAO a SOFT ROCKS 

OF 

BE NG A L 
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KRISHNA RIVER SYSTEM 

Oham 32 . MULSHI DAM 

2. KHOOSHI WEIR 

3. Karad 

• · Chi lapur 

5. O•asugur 

33. KHAOAI<WASLA 

34 . Nirgud1or 

3$ . WAOGAON 

36. edgaon 

37- VISAPUR 

7. NAGARJUNASAGAR DAM 38. Nalambi 

8. VIJAYAWAOA 39 . VIR 

9 . JALKEWAOI 40 SARATI 

10. H•lwak 41 Norosingpur 

11. Yerolwodi 4 2. BHATGHAR 

12. RAMAPUR 43. Mohri 

13. RAOHANAGRI 4 4 . Ho fw o lon 

14. Hadatga 4 5 . Wadakbal 

15. Oaddi 46 EKRUK TANI<. 

16. OHUPOAL 47. Hol/ur 

IT. Chinchkandi 48. Horihar 

18. Anogwadi 49. Hovonur 

19. Murmullisangam ~0. Hesrur 

20. Ajro ~1 . TUNGABHAORA DAM 

21. Basapur !)2. RAJOLIBANOA 

22. ASOGA !tl. SUNKESALA 

23. KOLCHI 54. TUNGA ANICUT 

24.. Hir~songom S5. LAKKAVALLI 

~- Choskomon ~- Bhodro Anicul 

26. OHOND S7. Bonovosi 

27. Yadgir ~ v•NI VILAS SAGAR 

28. Wtlki $9. NAR.aNAPUR ANICUT 

·29. Wadi vale 60. BHAIRAVANITHIPPA 

30. SHIKRAPUR 6 1. GUNDLAPALLI DAM 

31. Pimpa/gaon Rahu 62 . PALERU 

GODAVARI RIVER SYSTEM 

I GA NG APUA 2.3 . CHIO.LTHAN 

2 . NANOUA MADHWESt4 WAR 24 KHAOAKWAGUt..GMJN 

3 Punlumba 2~ SIOHESH WAR 

4 . Toko 2 6 PURNA BRIDGE 

:t. Mungi 27 Gt! ANPUR ANICUT 

6 . SOAN BRIDGE 28 NIUMSAGAR 

8 . OUMMAGUOEM 

9 . OOWLAISHW.A R,t,M 

10. OARNA (LAKE 8 EALEI 

11. CMhodi 

12. PAOLI I MUKNE) 

ll. Pimpolgoon Oukro 

14. Nosik Rood 

15. LAKHAMAPUR 

16. PALKHED IWEIRI 

17. OZARKHEO 

II. WAGHAO 

19. Khodokojhor 

20. BHANOAAOHAR,\ 

21 OZ ER 

29. POCH AR A M 

30 . MANAIR 

31. SANIGRAM 

32 . R,t,MAPPA LAKE 

33 GH ANPUR CHE ROO 

34 Jofftrobod 

3~ MAJRI 

3 6 BAL LARSHAH 

37. LAKHANWAR,O, 

38 OHUTI 

39 . WARSA 

~ SHINGOOI 

41 . TOTL ADOH 

4 2 . Potho9udem 

43 Pulusuro (~Hr Kolt» 
H£.Seii •IW) 

4-4 . JAL.APUT t~1~~~~~~) 

NOTE : - Obnrvotion s hove been 
discont inued a t the l ites 
shown in itol ic l . 

. l> 
16 

... 
,; LEGE NO ., ... ____ ____ -" 
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KRISHNA RIVER SYSTEM GODAVARI RIVER SYSTEM 
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3. 

4 . 

s. 
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)4. 

15. 

16. 

17. 

18. 

II. 

20 

21 . 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31 . 

32. 

33. 

34.' 

35. 

36-

37. 

38. 

KHOOSHI WEIR I NANOtJIII JttA()HfltESHWAR 

SHIAOL z. TOKA 

KOLHAR 3. N.ATI'IRAH 

UPPER KRISHNA DAM .. BARBARA 

GONAL 5. DHARMA BA D 

OEOSUGUR IDEVAASUGURI 6 . CHINNUR 

PAAGATUR 7 . INCHAMPALL I 

SRISAILAM a. IPPUR 

NAGARJUNASAGAR DAM • OOWLAI SHWARAM 

PULJCHINTAL.A 10. Ol .AR 

AJAARAVATI II . OEPEG.ON 

VIJAYAWAOA 12 . PURNA 

KOYNA 0/AM 13. NAOIWARI 

KARAD 14. OE V NOOR 

SAM DOLl 15. MA CHINUR 

KUAANDVAO 16. OAMARKUNTA 

DATTWAD 17 SIRONCHA 

OHUPOAL WEIR 18. WED I 

MURMUTTISANGAII 11. AOEGAON 

HIRESANGAM 20. KARERI 

OHONO 21 SAV.ANGI 

MALIGAON 22 BORGAON 

TAKALI 23. BHANEGAON 

SUGUR 24. AIIBHOR AH 

NARSINGPUA 25. ASHTI 

WADAKBAL 26. NOWR.t. NGAPUR 

HAVANUR 27. JAGDALPUR 

TUNGABHADAA DAM 28. KU OURGAOH 

RAJOLIBANDA 29. DARB A 

SUNKESULA 30. REGALGUOEII 

ROZA 31 . GURGURATOLA 

TUNGA ANICUT · l:! . SHAMR AGARH 

LAKKAVALLI 33. CHE RLA 

BELVIGI 34. PAKKI 

BH.AIRAVANITHIPPA 35. KARIIIATI 

SIDARAGADOE 36. MOTU 

WAZIRABAO 37. JALPUT IMACHKUNOI 

VEIIULAPALLE 38. KOTTAGUOEII 

NOTE:- In addition to the sites mentioned above, doily dischorQt observattons 
should be mode at the sites of all major and medium projects in 
operation, sites of all proposed major projects and at the heads of 
all aff-takinQ canals. 
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POLAVARAM VIJAYAWAOA LINK 

2. GODAVARI PUUCHINTALA LINK 

3. INCHAMPALLI PULICHINTALA LINK 

4. PENGANGA POCHAMPAO LINk 

~. POCHAMPAO NAGARJUNASAGAR LINK 

. ~ 
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LIST OF PROJECTS IN THE SUB-BASIN 

INDEX NUMBER PROJECT 

BA-K. 1-M. I KR I SHMA CAUL 
9A-k.I•N, 2 NEHR TAU 
68-K. 1-M. I RADHANAQARI PROJECT 
IIC.I-K.I-M.I KOYU HYDRO-ELECTRIC PROJECT -

STAQE I AND II 
&C. 2-K. 1-M.I KOYMA I RRI GATI OR SCMEME - STA6E I 
7C. 2-K. 1-M. 2 WARU PROJECT 

16C. 2-K. 1-M. 5 TULSH I PROJECT 
16C. 3-K.I-M.I DHOM PROJECT 
17C.3-K.I-M.2 PATKHAL PROJEC T 
18C.3-K.I·M.3 VEHU PROJECT 
19C.3·K.I-M.II URMODI PROJECT 
20C. 3-K. H4. 5 KOYU HYDRO-ELECTRIC PIIOJ E.CT -

STA6E Ill 
21C.3·K.I·M.6 KOYMA HYDRO-ELECTRIC PROJECT -

STAGE IV 
22C.3·K.I-M.7 KOYU IRRI GATION PROJEC T - 3TA6E Ill 
23C.3-K. 1-14.8 WMAG PROJECT 
211C. 3-K. 1-N. 9 YERALWADI PROJECT 
25C. 3-K. I•M. 10 PATHARPUMJ PROJECT 
26C.3-K.I-M. II KHUJGAON PROJECT 
27C.3·K.I-N.I2 GOTHAU PROJECT 
28C. 3-K.I-M. 13 UDVI PROJECT 
29C. 3-K.I-M.III USARI PROJ ECT 
30C.3-K.H4.1 5 PHOMDA PROJECT 
31C. 3-K.I-M. 16 KUNBH I PROJECT 
32C. 3- K. I-N. 17 DUDHGANGA PROJECT 
33C.3-K. H4.18 VEDGANGA PROJE CT 

PLATE XI 

INDEX MAP 
OF 

K-1 UPPER KRISHNA 

SUB-BASIN 
SCALE 

IIIIL ES 10 5 0 10 20 30 

N 

A 

K-2 MIDDLE KRISHNA 

LEGEND 
RIVER . __ _ ___ _____ ___ _ __ ~ 
DISTRIC T HQ .__ __ ___ _ ____ 0 
STATE I DISTRICT BOUND A RY _ _ _ - ·-·- _ 

BASIN I SUS-BABIN ,, - ---=- """"""' 111 11111111 

RAINGAUGE/OISCHARGE SITE - - - - • (J) 
MAJOR AND MEDIUM SCHEMES 

A: In operation os in March '51~ 
8 : Wh ich come into 

operation after March '51 _ _ ~. 
C1 : Under construct ion _ _ _ __ ~ 

C2 : Referred to in m Pion ___ ~ 

C3 : Not referred to inm Pion_~ 
POWER HOUSE _ _ _ _ _ _ _ _ _ _ _ _ _ ® 



LIST OF PROJECTS IN THE SUB-BASIN 

I NDEX HUMBER 

II C. 2-K.2-My. 2 
IC .3-K.2.A.I 

~ijC.3 - K.2-My . l 

ij 5C.3-K.2-My.2 
5 1C. 3- K. 2-My.8 

PROJECT 

UPPER KRISHNA PROJECT - STAGE I 
UPPER KRISHNA PROJECT (EXTENSION 
TO ANDHRA PRADESH) 
BIJAPUR LIFT IRRIGATION SCHEME 
UPPER KRI SHU PROJECT - STAGE II 
DON RIVER PROJECT 

K-4 

INDEX MAP 

Of" 

K-2 MIDDLE KRISHNA 

SUB- BASIN 
SC AL E 

20 lO 

-- --~ 
DISTIIICT HQ .. __ _ __ __ .. _ _ _ 0 
STATE / DISTRICT 80UNO.A RY _ _ _ _ _ __ _ . _ - -

!UI· IASIN " __ _ • _ - - _ 

AAINOAUOf STATION -- - _ -- - 

MAJOR AND MEDIUM SC HE li ES 

8 : Wtt ieh come 1nlo operation 

• 

af!er March '51 ___ _ -------~ 
Cz: Referred to on m Plan _ ___ _ ~ 

Cs: Not ret1rr1d to ;n m P i on _ ---~ 

PLATE m 

K· 7 LOWER KNSHNA 



LIST OF PROJECTS IN THE SUB-BASIN 

I HOEX HUMBER 

19A- K.3-14y.l 
118-K. 3-My.l 
3~C.3-K. 3-M. 19 
46C. 3-K. 3-My. 3 
47C. 3- K.3- My . ~ 

48C .3- K.3 -My.S 

PROJECT 

GOKAK CANAL 
GHATAPRABHA PROJECT 
AJ RA PROJECT 
GHATAPRABHA PROJ ECT - STAGE Ill 
GHATAPRABHA PROJECT - STAGE IV 
MARKAMOEYA PROJECT 

KOLHAPUR 
0 

N 

A 

PLATE ::xm 

INDEX MAP 
OF 

K-3 GHATAPRABHA 

SUB-BASIN 
SCALE 

10 20 30MII..ES 
L---~----~--~ 

RIVER _ _____ __________ - --~ 

DISTRICT HO . - -- - - -- -- - - ------ 0 
STATE/ DISTRICT BOUNDARY __ _ ___ - ·-·- --

BASIN I SUB- BASIN " -- -- -- ___ _,..,., · ~' "" " " ' 

RAIN GAUGE/DISCHARGE SITE __ ____ _ _ e ({) 

MAJOR AND MEDIUM SCHEMES 

A : In operat ion as in March '51 ___ --~ 
8 : Which come into operation 

otter March '51 _________ __ ~' 

G3 : Not referred to inm Plan- -- -· ·~ 

POWER HOUSE _______________ $ 



LIST OF PROJEtTS IH THE SUB-BASIH 

INDEX NUMBER 

I I C.I-K . 4- Hy .l 

IOC. 2- K. 4-Hy . l 

49C . 3.K.4 -Hy. 6 

50C . 3- K.4 -Ioly . 7 

PROJECT 

HARI NAL A PROJE CT 
HALAP RABHA I RR I GAT ION SC HEHl 
BHU TEV AOI STOR AGE SC HEHE 
SATTI NA LA PROJ ECT 

. 
/ 

(
. ) 
v . 

..J 
I • 

~ 

) 

( 
~ 
! 

E 
I 

! 

PLATE Xnl 

N 
INDEX MAP 

OF A K-4 MALAPRABHA 
SUB- BASIN 

10 20 30MILES ........... .. . 

LEGEND 

RIVER __ __ ___ ___ _ __ ---

DISTRICT HQ . __________ --- 0 

STATE/OISTRIGT BOUNOARl_ ____ -·-

BASIN/ SUB · BASIN n ------

RA 1 NGAUGE/OISCHARGE SITE----

MAJOR AND MED IUM SCHEMES 
• 

C1 : Under construction_ _____ ~~ 

C2 : Referred to in ill Plan ___ __ ~ 

C3 : Not referred to in m Plan __ ~ 



LIST OF PROJECTS IN THE SUB-BASIN 

INDEX NUMBER 

IOA·K. 5-M. 3 
II A-K. 5-N.ij 

12A·K. 5-M. 5 
13A·K. 5-M. 6 

lijA·K.5·M.7 
15A-K.5-M.8 
16A-K. 5·M.9 
17A·K.5-M.IO 
18A-K. 5-M.II 
78-K. 5-M. 2 
88-K. 5-M. 3 
98-K. 5-M.ij 

IOB·K.5·M.5 
5C.I~K.5·M.2 

6C.I·K.5·M.3 
7C.I·K.5·N.ij 
BC. I·K.5-M. 5 
gC. I·K. 5-M. 6 

18C.I·K.5-N.8 
ac. 2-K. 5-N. 3 

16C. 2-K. 5-N. 6 
35C. 3-K. 5-M. 20 
36C. 3-K. 5-M. 21 
37C. 3-K. 5-N. 22 
38C. 3-K. 5-N. 23 
39C. 3-K. 5-N. 211 

ijOC. 3-K . 5-M. 25 
ijiC.3-K.5·M.26 
ij2C.3·K.5·N. 27 
ij3C. 3-K. 5-M. 28 

PROJECT 

TATA HYDEL POWER SUPPLY SCHEME 

ANDHRA VAllEY POWER SUPPLY SCHEME 
TATA POWER SCHEME (MULSHI DAN) 
NUTHA CANALS (INCLUDING MATOBA AND 
KHAMGAON TANKS) 
VI SAPUR TANK 
N IRA CAULS 
ASHTI TANK 
NHASWAD TANK 
EKRUK TANK 
GHOD DAN PROJECT 
BUD I HAL TANK 
MANGI TANK 
KHASAPU R TANK 
KHADAKWASLAPROJECT - STAGE I 
VIR DAN PROJECT 
K ADA PROJECT 
MEHEKARI PROJECT 
CHANDAN I PROJECT 
SHOLAPU!!. Cl TY WATER SUPPLY PROJECT 

BHINA L'fFT I RRI GAT ION PROJECT - STAGE 
KUKOI PROJEC T - STAGE I 
CHASKAMAN PROJECT 
BHIMA LIFT IRRIGATION PROJECT- STAGE I I 
VELHOLI HYDEL SCHEME 
KHADAKWASLA PROJECT- STAGE II 
POOMA Cl TY WATER SUPPLY AND POWER 
PROJECT 
KUKDI PROJECT - STAGE II 
MIRA VALLEY PROJECT 
N IMGAON - GANGURDE TANK 
SIMA PROJECT 

G-2 PRAVARA 

· · ·· ·· ~ ..... 
Fl. B. 

' · ........ . 
v,o ····. ;o..., .• • 

' -9 ·· .. 
SATARA 

0 

LEGEND 
RIVER _: _ ~ -- - ·--------- - --~····· .•.• 
DISTRICT HQ ·--- ------- ----- - - · 0 ····.. I 
STATE I OISTRICT., BOUNDARY. ___ _ _ .-·- _ _ , ~ · ·~ ('/ 
BASIN I SUB-BASIN . ,. ___ .:. ___ _ ...........,. .(]) ..... ,. ' •• f/ 
RAINGAUGE/OISCHARGE SITE __ -- - -- - e 
MAJOR AND MEDIUM SCHEMES 

A : In operation as in March '5L _ ~ 
B: Which come into operation 

offer March '51_ _________ ~ 

C1: Under construction _______ .~ 

C2 : Referred to in m Plan _____ ~ 
C:s : Not referred to in m Plan ___ ~ 

POWER HOUSE__ _ __ _ _____ _ _ _ _ _ $ 

. ..._ 

PLATE Xlr 

INDEX MAP 
OF 

K- 5 UPPER BHIMA 

SUB-BASIN 
SCALE 

G'oo MIL rs ' ~o~~-~o __ _,'o~ __ z,_o _ ___,:so 
'-<~v.q 

-i>; 

N ·· .. ·· ............... . A 

·,, ~-,,., 
-'~"-i> '-• , ••••• IS ._ . ,_ ... .... ... ,,, : BIJAPUR 

"'tv~ 1 ... ... -.... .. c ..... 



LIST OF PROJECTS IN THE SUB-BASIN 

INDEX HUMBER 

IOC.I-K.S-14. 7 
12C.I-K.6-14y."l 
3C.2-K.6-A.3 
9C.2-K . 6-M.~ 

7C. 3-K. 6-A. 7 
52C.3-K . 6-14y : 9 
53 C. 3-K. 6-14y. 10 
5~C . 3-K.6-14y . ll 

55C . 3-K.6-My . l2 
56C.3-K.6-My .l3 
57C.3-K . 6-My.l~ 

sac . 3-K. 6-My . 1s 
59 C. 3-K. 6-My • 16 

PROJECT 

HARHI PROJECT 
HATHIKOHI PROJECT 
KOTEPALLI PROJECT 
KURNOOR PROJECT 
8HI14A PROJECT 
8HI14A LIFT IRRIGATION SCHEME 
SHIMA IRRIGATION SCHEME 

DIKSAHGA SC\EME 
AMARJA PROJECT 
KAGNA PROJECT 
MULLAMARI PROJECT 
CHANORAMPALLI PROJECT 
BENITHORA PROJECT 

-,,rd 
I · .. 

stiOLAPUA O ~) 

K-5 UPPER / . 

.... .. . , 

DISTRICT HQ . ___________ _ _ 

STATE I DISTRICT BOUNDARY _ __ ---·- --

BASIN/ SUB- BASIN ., ____ _ _ "T'''nn'TTTT ........... . 

RAINGAUGE STATION _ _ _ ------ e 
MAJOR AND MEDIUM SCHEMES 

C1 : Under construction---- - -~ 
Cz : Referred to in m Plan ___ _ ~ 

C3: Not referred to in m Plan..._~ 

PLATE Xlll 

INDEX MAP 
OF 

K-6 LOWER SHIMA 

SUB-BASIN 
SCALE 

MILES 10 !! 0 10 10 

N 

A 
-~ ·-

MUS I 

30 



LIST OF PROJECTS IN THE SUB-BASIN 

liD EX IUMB ER 

IA-K.7-A. I 
3A-K.7-A. 3 
IB-K.7-A. I 
I C. I-K.7-A. I 
IC.2- K.7-A.2 
2C. 2-K .7-A. 2 

IIC.2-K.7-A.II 
12C.2-K.7-A.6 
2C.3-K .7-A. % 
3C.3-K .7-A.3 

IIC.3-K.7-A. II 
SC.3-K.7-A. 5 
6C.3-K .7-A.6 
ac.s-K.7-A.e 

15C. 3-K.7-Md. I 

PROJECT 

Ul SitU DELTA SCHEME 
DINDI PROJECT 
KOILSAGAR PROJECT 
MAGARJUUSAGAR PROJECT 
SRISAILAM HYDRO-ELECTRIC PROJECT 
UGARJUUSAGAR HYDRO-ELECTRIC 
PROJECT 
VARADARAJASWAMY PROJECT 
VAIKUNTAPURAM PUMPING SCHEME 
SAIIGAMESHW4RAM CAJUL SCHEME 
SANGAMESHWARAM CANAL SCHEME -
STA6E II 
UGARJUMASAGAR PROJECT - STAGE II 
PUll CHI MTALA PROJECT 
NAGARJUNASAGAR STAGE Ill 
OUCHETlUVAGU PROJECT 
MADRAS CANAL PROJECT 

INDE X MA P 

OF 

K-7 LOWER KRISHNA 

SUB - BASIN 
SCALE 

MILES 10 5 0 10 20 30 

LEGEND 

RI\ E A .~ 
DISTR ICT HQ._ _ _ 0 

STATE IOI ST RI CT BOUNDAR Y 

BASH~ / SU B - BA SIN 

RAINGAUGE / DISCHARGE SIT E _ - • (l) 

MA JOR AND MEDIUM SCHEMES 

A : 11'1 ope rot oo l'l o t. in Ma r ch ' 5 1 ___ --~ 
8 : Wl'l ic: r. come into o perO I •OI'I . 

ort er Morc h '51 - ~ 
C, Und e • <.O•· ~ I ru"ion__ ~ 
Ct . Refer r e d to i " m Pion _ 

Cl No t r tferrt d to on m P ion 

POWE R HOU SE 

~ -10 MUS I 

I 

~-.,."' ' 

PLATE J:llD 

BAY 

OF 

BENGAL 

SCALE 
• •t. (S 10 ~ 0 10 20 lO 



LIST OF PROJECTS IH THE SUB-BASIN 

I MDEX NUMBER 

2A-K.a-A.2 
20A-K. 8-My. 2 
21A-K.8-My.3 
22A-K.8-My.ll 

28·K.a-A.2/My.2 

38-K.a-A.a/My.a 

128-K.B-My.q 
138-K.8-My . 5 

2C. 1-K . 8-A.2/My.3 

3C.I-K.8-A.3/My.q 

13C. 1-K. 8-My. 5 
lqC.I·K.8-My.6 
15C.I·K.8·My . 7 
IS C. 1-K. 8-My . 8 
17C. 1-K . 8-My . 9 
13C.2·K.8-A.7 
9C.3-K . 8-A.9 

IOC.3-K.8-A. 10 
IOC.3-K.8-A.IO/M 20 

IIC . 3-K.8• A.II 

12C. 3-K. 8-A. 12 
sot.3-K . 8-My.l7 
61C.3-K.8·My.l8 
62C.3-K.8-My.l9 

63C.3-K.8-My.21 
sqC.3-K . &- My . 22 
65C. 3-K. 8-My . 23 

~ROJECT 

KURIIOOL CUDDA~PAH CANAL SYSTEM 
BHADRA AM I CUT CHANNELS 
AMJAUPUR RESERVOIR 
DHARMA CAMAL SYSTEM 
TUMOABHADRA PROJECT 
(JOIMTLY WITH MYSORE) 
RAJOLI8ANDA DIVERSION SCHEME-
LEFT SIDE (JOIHLY WITH MYSORE) 
TUNGA AM I CUT PROJECT 
BHADRA RESERVOIR PROJECT 

TUMGABHADRA PROJECT - HIGH LEVEL 
CANAL STA6E I (JOINTLY WITH MYSO RE) 
TUNOA8HADRA HYDRO-ELECTRIC PROJECT 
STAGE II (JOINTLY WITH MY SORE) 

JAMBADAHALLA PROJECT 
AMBLI GOLA RESERVOIR PROJECT 
DHARMA RESER YO I R PROJECT 
HAGARI 80MMAMAHALLI PROJECT 
KAMAKAULA PROJECT 
GAZULADINNI PROJECT 
TUNGABHADRA PROJECT LEFT BAN~ -
LOW LEVEL CAMAL EXTENSION (INTO 
ANDHRA PRADESH) • 
TUNGABHADRA PROJECT HIGH LEVEL CANAL 
STAGE II (JOINTLY WITH MYSORE ) 
TUNGABHADRA HIGH LEVEL CANAL POWE R 
SCHEME 
RAJOLIBANDA Rl GHT CANAL SCHEM E 
UPPER TUNGABHADRA PROJECT 
TUNGA RESERVOIR PROJECT 
EXTENSION AND REMODELLING OF 
BHADRA AN I CUT CHANNELS 
MADAG MASUR I SCHEME 
VARADA SCHEME 
DANDAVATH I RESERVOIR PROJECT 

OMARWAR 
0 

(,- ..... I 

' ,, 

, - ' 

CHtT RA OUAGA 
0 

r' 
\ 
\ 

--~ 
Ot~T R ICTMO ____ _ 0 

S TA Tfi Ot ST RtC. T 80UNOA -"T _ _ _ -- · - · - --

B A SIN I ~U B · 8A5 1 N 

RAINGAU GE 1 015CHAI't0 [ !It l ( _ _ _. 

MAJOR AND ME OIU M 5CH£ M[5 

A In op erat ion at •n Morell · ~, 

8 . W I'I IC II co mt l ftiO OP t rohon 

afl t r Ma" ll ' ~ t ~--- -~ 
C1 Unde r COil U ruC I •on ----~ 
C.z ; "tltrr ttl Ia In m PtQII ____ - -·~ 

CJ ; Not rt ltrr td to '" m Pto n _ . ___ ~ 

POWER MOUSE ._._ 0 

P\. . T! Jlllll 

INDEX MAP 
O' 

K- 8 TUNGABHADRA 
SUB- BASN 

N 
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LIST OF PROJECTS IN THE SUB-BASIN 

INDEX NUMBER 

23A- K. 9-N Y• 5 
118-K.S-A.II 

PROJECT 

VAN IV I LAS SAGAR 
BHAIRAVAMITIPPA PROJECT 

TUIIKUR 
0 

··. 

PLATE m 

INDEX MAP 
OF 

K-9 VEDAVATI 

SUB-BASIN 
SCALE 

MILES 10 S 0 10 20 

. ........... 
·"' ..... 

ANANTAII'UR 
0 

N 

A 

LEGEND 

RIVER _ _ _ _ _ - - - - - - -- ---~ 
DISTRICT HQ , _ _ ---- - - ---- - 0 
STATE/ DISTRICT BOUNOARC __ _ _ ,_,_ 

BASIN/SUB BASIN " _ __ __ __ .........., 

RAINGAUGE/DISCHARGE SITE ---- e (D 

MAJOR AND MEDIUM SCHEMES 

A; 

B; 
In operation 01 in Morch'51-

Whi ch come into operation 

offer March ' 51-- ---- --~ 
Cr Under construct ion ______ ~ 

Not referred lo in m Pion.. __ ~ 



LIST OF PROJECTS IN THE SUB-BASIN 

I M DEX NUMBER 

58-K. IG-A.5 

t ttOJECT 

MUSI PROJECT 

SANGAREODIPET 
MCDAI< 

0 
~j).~.)~j). 

~ ,..-f I 

\. ~-- \ I 

.. ........ .... .. 

·· ,. : I L_ 
··--•• __ ,)··· · • ..... .. · ' J __.. - ""', _.-/ ... , 

~., •' ' ·'tt l'f"':"',Too ,,,, ' ' ' "' ' • 

··•··· •····· ... , ........ . .- K-7 f:,OWER ..... ' ... ,""',.. / ,..., / 

'-/'"-.... I 
I 

RIVER ____ _ _____ __ -· - ------~ 
DISTRICT HO. _______ ---------- 0 

DISTRICT BOUNDARY------------- ----

BASIN/SUB· BASIN "--- ----- ____ _.... 

RAINGAUGE STATION ____ --------- • 

MAJOR AND MEDIUM SCHEMES 

B: Which come into operation 

after March '51_ __ -------

c1: Under construction ____ -----
c3: Not referred to in m Plan ___ _ 

~..,amz 
~: 

I 

PLATE XX 

INDEX MAP 
OF 

K-10 MUSI SUB-BASIN 
SCALE . 

MIL.ES 10 ! 0 10 20 30 

K-12 MUNERU 
N 

A 
PALLERU 



LIST OF PROJECTS IN THE SUB-BASIN 

INDEX NUMBER PROJECT 

IIA·K. II - A . ~ PALAI R PROJECT 

I 

WARANGAL 
0 

/ · 
................ 
~ 

K-10 MUSI 

NAGARJUNASAGAR L. .B.C. 

LEGEND 

DISTRICT HQ. _ - - - - - - - - - -

DISTRICT BOUNDARY------ --

BASIN/SUB- BASIN BOUNDARL--

RAINGAUGE/DISCHARGE SITE----- • 

MAJOR AND MEDIUM SCHEMES 

A : In operation as in March '51_ 

Ca : Under construction---- -
C3 : Not referred to in ID Plan __ _ 

¢2!& 
-~: 

PLATE XXI 

INDEX MAP 
OF 

K-11 PALLERU SUB-BASIN 
SCALE 

MIL.ES 10 !I 0 10 

MUNERU N 

A 
KHAMMAMETT 

0 XHAHMAM 

K-7 LOWER KRISHNA 

20 30 



LIST OF PROJECTS IN THE SUB-BASIN 

IMDEX MUMBER 

5A-K.I2-A.5 
6A-K.I2-A. 6 
7A-K.I2-A.7 
SC.2-K.I2-A.S 
I~C.2-K.I2-A.B 

13C.3-K.I2-A.I3 
I~C.3-K.I2-A.I~ 

PROJECT 

PAKHAL LAKE 
MUM I YERU SYSTEM 
WYRA PROJECT 
LAIIUSAGAR PROJECT 
UHERU PROJECT 
MUMERU PROJECT 
ULI KOlA PROJECT 

G-6 MANER __ .) 

' I 
\ 

( 

/ 

K-10 MUSI 

. . . . ·.···.·. 

. · . ~ -:::: ... ~ ·.:. ·. i4cz . . . 
·: : .··· . , . .. 

LEGEND 

RIVER _ _ ____ ______ _ _ 

DISTRICT HQ . _____ __ _ _ _ 

DISTRICT BOUNDARY __ __ __ _ 

BASIN/SUB- BASIN BOUNDARY __ _ 

RAINGAUGE STATION _ ___ _ _ _ 

MAJOR AND MEDIUM SCHEMES 

A : In operation as in March '51_ 

c1: Under construction ____ _ 

C2: Referred to in ill Plan __ _ 

C3: Not referred to in m Plan_ 

. . . 
. · .· . 

. . · · · :·.· · 

-t-, 
1; 

0 

• 

PLATE XXII 

INDEX MAP 
OF 

K -12 MUNERU SUB-BASIN 
SCALE 

0 10 20 30 

• G- 10 LOWER GODAVARI 

•. ; ..__ 



LIST OF PROJECTS IH THE SUB-BASIN 

INDEX NUMBER 

16A-G. I•N. I 
17A-G. 1-N. 2 
78-G. H4. I 
88-6 .• 1-M· 2 
7C.I-G.I·I4·2 
a c. 1-G. 1-N. 3 
9C.I-G.I-N.~ 

I OC. 1-G. I•N. 5 
17C.2-G.I - N. 7 
IS C. 2-G. 1-N; S 
76C.3-G. 1-M. I 
nc. a-G. 1-M. 2 
78C. 3 G. 1-N. 3 . 
79C.3-G.I·N,q 

PROJECT 

GODAVARI CANALS 
KADWA RIVER WORKS 
GANGAPUR PROJECT ._, 
BENDSURA PROJE CT V' 
DHEKU PROJECT \l( 
GALHATI PROJECT .,7 
51 NDPHANA PROJECT ..)', 
WAN PROJECT v( 
KARANJWAN PROJECT - STAGE 
JAYAKWADI PROJECT - STAGE I v 
UPPER GODAVARI PROJECT 
JAYAKWAOI PROJECT • STAGE II v 
KARANJAWAN PROJECT - STAGE II 
BHARVIR PROJECT 

LEGEND 
••vu ___ ___ _ ~-- - - -~ 
QrSTiw;T MO . _ ______ _ _ __ __ _ 0 

ITATI!: / DIITitiCT IOUitQAitY __ ___ _ ,_ - - -

..... /SU.- UStlll .outtCWll~ ... ... . - - -
IAHiaAUK /DISCMAitat: liT[ __ _ _ • I» 
IIAJCHI ..0 M!OIU. ICttf.[l 

A : In operation 01 in llllo.-ch · ~ -~ 
8 : Wt.id'l CGIM into 

oti*Ofion orter Mortft '!)( __ ~ 
C,: Under c:onttruct ion _ _ _ _ ___ ~ 

G,: : Referred to in m Plein ••• :~ 
CJ : '*" referte<l to in m: Pion.~ 

· ·J 
•u"""• 

G · 4 MANJIItA 

,~AT[ DID 

INDO MAP 
0' 

G -I UPPER GODAVARI 

SUB-BASIN 
IC•LI 

tilL II~ ~ ~ '!' _ 1,0 

N 

A 

0 - 1 PE NOANQA 

~ 

I 
i 



IN THE SUB-BASIN LIST OF PROJECTS 

I MDEX II UMBER 

18A-6. 2-M. 3 
&C. 1-6. 2-M. I 

aoc.a.e.2-M.s 

PROJECT 

RIVER _ ----- __ ---
DISTRICT HQ.- - - --- ----

DISTRICT BOUND,QRY ----- "'"""""' "'"'"""' 

0 

/ SUB-B,QSIN_--- e (J) 
BASIN ,QRGE SITE- - --
RAINCIJWGE I~:~,:. SCHEMES , ~ 
MAJOR AND . in March 51~~ 

A· In operatton as . --~ 
· onstruct•on_--- , ... ... , .. . · ... c1: Under c in m Plan __ 

C3: Not referred to - --
POWER HOUSE - - - -- • 

PLATE XXIi 

INDEX MAP 

OF 

RA SUB-BASIN G-2 PRAVA 

SCALE 
1!0 30 10 

' 
~ 0 

I 
MILUip 

' I I 

N 

A 

K-5 UPPER BHIMA 



LIST OF PROJECTS IM THE SUB-BASIN 

I NOEX NUMBER 

IIC.I-G. 3-M.6 
12C. 1- G. 3-M. 7 
13C. I-G. 3-M.8 
I~C.I-G . 3 - M.9 

15C.I-G.3-M.IO 
81C. 3-G . 3-M. 6 
82C. 3-G. 3-M. 7 
83C.3-G.3-M.8 
sqc. 3-G. 3-M. 9 

PROJECT 

PURNA PROJECT )< 
kHEUA PROJECT ../ 
JU I PROJECT -/ 
UPPER OUDNA PROJECT )-. 
SUKHNA PROJECT .)< 

PURNA CANAL EXTENSION PROJECT -/ 
UPRA PROJECT ..,)(' 
KALUN PROJECT "'-
LOWER DUONA PROJECT.)<. 

IULOANA 

AURANGA8A~_/ 

·······---~ 
:0. o ,.~·· 11 

' t ool 01 I I 

', 
"• · ..... / 

G,, ,··· ···· 

PLATE XIlt 

INDEX MAP 
OF 

G-3 PURNA SUB-BASIN 

SCALE 

MILES IP._~9_.:.o..9 __ :.::._ _ _;r::._--.=A 10 ~0 3p 
I 

N 

A 
• 

''"············ 
U I ··· .• , 

L EGENO '!>~~~ .. ..... ... ......... :~ I · ........ ;;· .. ·:·.'·.'.':: : .''·-".:: ;_ :% 

RIVER _ __ _____ _ ___ _ _ ____ -~ G004 v
4 

'· 

DISTRICT HQ. _ _ _ __ ___ _ _ __ _ _ 0 ~I 
DISTRICT BOUNDARY _ _ _ ~ _ __ _ _ -------
BASIN I SUB -BASIN BOUNDARY ___ ......,_ 

RAINGAUGE I DISCHARGE SITE __ _ _ • (J) 
MAJOR AND MEDIUM SCHEMES 

C1: Under construction __ _ __ ~ 

C3: Not referred to in m Plan~ 
POWER HOUSE __ _ ____ - _ _ -- -



LIST OF PROJECTS IN THE SUB-BASIN 

INDEX HUMBER PROJECT 

3A-G.II-A. 3 
IIA-G.II-A.'I 
5A-G.II-A.5 
6A-G.'I-A.6 
18-G,_LI-A. I 
I&C. 1-G.II-M. II 
17C.I-G.II-M· 12 
23C.I-G.'I-A.II 

2C.2-G.II-A.2 
19C.2-G.II-M.9 
sC.3-G.'I-A.8 
9C.3-G.II-A.9 
sse. 3-G.IHI. 10 
86C.3-G.'I-M. II 
87C. 3-G.'I-M. 12 
88C.3-G.II-M.I3 
89C.3-G.LI-M.III 
90C. 3-G. ~-M. 15 
120C.3-G,LI-My.l 
121C.3-G.II-My.2 
122C. 3-G.II-MY . 3 

FATEH UHAR 
MAHSOOB HEHAR 
HIZAMSAGAR PROJECT 
POCHARAM PROJECT 
HIZAMSAGAR HYORQ-ELECTRIC SCHEME 
Tl RNA PROJECT ..X 
MAHAR PROJECT - STAGE 1-J( 
MAHJRA WATER SUPPLY SCHEME 

HALLAVAGU PROJECT 
GHIRII PROJECT V 
DEVHOOR HYD RO-ELECTRIC PROJECT 
MAHJRA IRRIGATIOI SCHEME 
DHAHEGAOH PROJECT V !'\ ,_,.-'\"'" 
OEVIIOO R PROJECT V 
TAWARJA PROJECT V' 
LOWER TIRMA PROJECT ,/ 
LEHDI PROJECT ;f. 
MAHAR PROJECT - STAGE II X 
MAHJRA PROJECT 
URAIIJA PROJECT 
HAGORA TAHK PROJECT 

1111 

O G· l UPPER GOOAVAR; 

LEGEND 

........ ..... 

I ,_ 
' ,I 

· ....... ..... , 

RIVER _ . • • • _ _ _____ • _ . ~ 
DISTRICT HO. - - _ _ _ _ _ _ _ _ Q 

STATE/ DISTRICT BOUNDARY _ __ _ - · - _ _ _ 

BASIN/ SUI- BASIN IIOUNDARY _ _ • - • , 

IIAINGAUGE/ DISCHARGE SITE .__ _ e (J) 
I'OWER HOUSE _ __ _ _ _ _ _ _ _ _ _ _ ·~ 

MAJOR AIIO MEDIUM SCHEMES 

A : In operat ion 01 in Morth '51.~ 
B : Whtch come into 

operat ion after March '51 ___ ~ 
C1 : Under conotruct ion _ _ _ _ __ _ ~ 

Ce: Referred to in m Pian __ . ~ 

Cs: Not referred to in ·m Plan_~ 

........ :;.:.:.. 

N 

A 
0 

PARIHAIIII 

I , • r 
I( _ J 

I 

0 
NANDER 

··· ... 

PL'ATE XDl 

INDEX MAP 
OF' 

G-4 MANJRA 

SUB-BASIN 
SCAL E 

r .... ...... . 
C' 

G-

GODAVARI 

./ 



LIST OF PROJECTS IN THE SUB-BASIN 

INDEX NUMBER 

IA-G.5-A.I 
28-G. 5-A. 2 
2C. 1-G. 5-A. 2 
I C 2-G. 5-A. I 

3C.2-G.5-A.3 
13C. 2-G. 5-A. 5 

I C.3-G. 5-A. I 

2C. 3-G. 5-A. 2 

IOC. 3-G. 5-A. 10 

IIC.3-G.5-A.II 

PROJECT 

KHAMAPUR CHANNEL 
KADDAM PROJECT 
SWARNA PROJECT 
GODAVARI CANALS PROJECT 
(POCHAMPAD) - STAGE 
SUDDAYAGU PROJECT 
MANDAMARI PROJECT 
GODAVARI CANALS PROJECT 
(POCHAMPAD) - STAGE II 

GODAVARI CANAL (POCHAMPAD) -
STAGE Ill 
UPPALVAGU PROJECT 

KUMTALA HYDRO-ELECTRIC SCHEME 

.......... 

..... 

• ) . , , 
.............. ...-'/ 

· ........ .r 

' · 

SCALE 

-LES ~~o--~ ___ o ______ o _____ 2~o _____ 30 

LEGEND 

RIVE~- -_-- -- - __ - -- - __ - --- -~ 
DISTRICT HO . ___ _ ____ _ _ _ _ _ _ _ Q 
STATE I DISTRICT BOUNDARY ___ _ __ -·- __ _ 

BASIN/ SUB BASI !'I BOUNDARY ___ __ "'""'"" " " "' ., 
RAINGAUGE ___________ -- -- - e 
MAJOR AND MEDIUM SCHEMES 

A : In operation as in March ·~~- '\tl#fmn 
B : Which GOmt into 

operation after March·~~- --~ 
C1: Under construction _____ --~ 

Cr: Referred to in m Plan-----~ 
Cs: Not refl rrtd to in :m. Plan _ ~ 

.. Dw£11 HOUSE- - - - - _- - -- - - - ® 

.-·· ... 

\ 

_, 

INDEX MAP 
OF 

PLATE 

G-5 MIDDLE GODAVARI 

SUB- BASIN 

.. , 
.• G- 10 LOWER GODAVARI 

\ . 
, ~ · 



LIST OF PROJECTS IN THE SUB-BASIN 

INDEX NUMBER 

7A-8.6-A. 7 
12C.3-G.6-A.I2 

PROJECT 

MANER PROJECT 
LOWER MANER PROJECT 

IIIZAMABAD 
0 

SANGAREDDIPET 
OtMedall) 

HYDERABAD 
0 

PLATED:SZm 

INDEX MAP 
OF 

G-6 MANER SUB-BASIN 

SCALE 
MILES p ~ 2 I~ lp ~ 

N 

A 
~-;, ..... , 
' ·. -.... 

\ ...... 

G' 
'-'o 

<a 
~~ .p 

GO~ 
~ 
~ 

·: :: : .. · . . ·,\:, . .. · 

MUNERU 

LEGEND 
RIVER _ _ __________ ---- -- __ :::::.......__ 

DISTRICT HQ. - _--- - - _--- - -- 0 
DISTRICT BOUNDARY --- ___ _ - - - - - - - - -
BASIN/SUB- BASIN BOUNDARY_- - _,.,.,.,.,., 
RAINGAUGE /DISCHARGE SITE ___ _ _ • CD 
MAJOR AND MEDIUM SCHEMES 

A : In operation as in Marc11'51 __ ~ 
Cz; Referred to in m Plan ____ ~ 
C3: Not referred to in m Plan--~ 

POWER HOUSE _ _ - -------- - --- ~ 



LIST OF PROJECTS IN THE SUB-BASIN 

19C.I-G. 7-N.I~ 
a c. 2-e. 7-N. 2 
9C. 2-G. 7-M. 3 

15C.2-G.7-A.7 
21C.2-G.7-A.II 
22C. 2-6. 7-M. 12 
IIJC.3-G. 7-A.I~ 
98C.3-8.7-M.23 
99C. 3-G. 7-M. ~ 

IOOC. 3-G. 7-M. 25 
IOIC.3-0.7-M.26 

. 102C.3-G.7-M.%7 

PROJECT 

EKBURJEE PROJECT 
PUOAIIOA PROJECT 
PUS PROJECT 
SATULA PROJECT 
UYADHU PROJECT / . 
KUM I PROJECT 
PEMGAIOA PROJECT 
OONOAIGAON PROJECT 
PEN GANGA I RRI GATIOH PROJECT 
PIMPRI BARWAT PROJECT 
U PROJECT 
WAOHARI PROJECT 

.' 
' 

' 

' 
' \ 

r ' 
I 

LEGEND 
RIVER _ _ _ • ___ __ ___ ___ __ ---.___ 

DISTRICT HCI . _ _ _ _ _ _ _ _ _ _ _ _ _ _ 0 
STATE I DISTRICT IIOUNDARY __ _ _ -. _ _ - _ 
IABIN/SUII·IIASIN IIOUNDAIIY __ _ _ 
RAINBAUGE __ ______ ____ __ _ 

I'OWER HOUSE _ _ _ _ _ _ _ _ _ _ _ _ 4D 

IIA.IOII AND IIEDIUII SCHEMES 

c, : Under conllruction ______ ~ 
Ce: Relerrotcl to in m Plan ___ ~ 
G3: Not referred to in m Plan __ ~ 

0 AIIOLA 

······ ·o···· · .... 
Y[QTMAL """'•·. 

\ ...... 
\ 

PLATE 'niX 

INDEX MAP 
OF 

G-7 PENGANGA 

SUB-BASIN 
SGAL[ 

•LII IQ 8 9 lfl ID If) 

·· . 
0-9 PRANHITA 



LIST OF PROJECTS IN THE SUB-BASIN 

I MDEX NUMBER PROJECT 

I&C. 1-G.B-M. 13 BOR PROJECT 

7C. 2-G. a-M. I UPPER WUNNA PROJECT 

20C.2-G.8-M.IO UPPER WAROHA PROJECT • STAGE I 

17C.3-G.8-Ma.l WARDH A SCHEME 

91C.3·6.8-14.16 UPPER WARDHA PROJECT • STAGE II 

92C. 3-0.8-M. 17 8EMBALA PROJECT 

93C.3-6.8-N.I8 UNHOLI PROJECT 
9ijC. 3-G. 8-M. 19 LOWER WUNNA PROJECT 

95C.3·G.a-M.20 OHAM PROJECT 

96C. 3-G.B·M. 21 CHARGAON P-OJECT 

97C. 3-6.8-M. 22 CHAMDAI PROJECT 

AMitAOTI I 
0 ' __.. 

LEGEND 

RIVER _________ _ ______ _ _ ~ 
DISTRICT HQ, _____ __ _______ 0 

STATE I DISTRICT BOUIIIDI'ItT- ___ --.- ---
BASIN I SUB ·BASIN BOUNDARY- - .-"""""' 

IIAINGAUGE------- - ------· • 
POWER HOUSE ______ - -- - _ - - 8 

MAJOR AND MEDIUM SCHEMES 
C1: Under construction ____ -~ 
(iz; Referred to in m Plan ___ ~ 

C3: Not refe~rtd to in m Plan_~ 

INDEX MAP 

OF 

PLATED! 

G-8 WARDHA SUB-BASIN ' 

MILES 10 & 0 
SCALE 

10 

N 

A 

., .... 

10 so 



I•DEX NUMBER 

9A-G.9-Ma. I 
IOA-G.9-Ma. 2 
IIA-G.9-Ma.3 
12A-G.9-Ma.~ 

13A-G,9-IIIa. 5 
I~A-G.9-Ma. 6 
ISA-G.9-Ma.7 
19A-G. 9-M. ~ 
20A-G.9.M.S 
21A-G.9-M.6 
22A-G. 9-M. 7 
23A-G.9. M. 8 
2~A-G.9-M.9 

25A-G.9-N.IO 
~B-G.9-Ma. I 
58- G. 9-Na. 2 
6B-G. 9-Ma.3 
qc.I-G.9;Ma.l 
SC.I-G.9-Ma.2 

20C.I-G.9-M.IS 
21C-1-G.9-M.I6 

IOC. 2-G. 9-M. ~ 
II C. 2-G. 9-M. 5 
12C.2-G.9-M.6 
NC. 2-G. 9-A. 6 
13C. 3-G. 9-A. 13 
18C . 3-G.9-Ma.2 
18C - 3-G. 9-Ma. 3 
20C.3-G.9-Ma.~ 

~IC.3-G.9-IIa.S 

22C.3-G.9-Ma.6 
nc. 3-G. 9-Ma. 1 
~c. 3-G. 9-Ma. 8 
25C . 3-G. 9-Ma. 9 

2,C, 3-G. 9-Ma. 10 

Ll ST OF PROJECTS IN THE SUB-BAS IH 

PROJ ECT 

WAINGANGA CANAL 
ROOMAL TAU 
CHI CHBUND TANK 
BOR I TAMK 
MOORUN HALA TUK 
SARA Till TANK 
JAMUH I A TANK 
KHAI RBAHDA TANK 
CHAN DPUR TANK 
BODALUSA TAHK 
CHORKAMERA TANK 
RAMTEK TANK 
GHORAZARI TANK 
ASOLA-MEHDHA TANK 
SAGAR UDI TANK 
ARI TAU 
GANGULPARA TANK 
KHARADI PROJECT 
NEHLESARA PROJECT 
PANDARBORI TANK 
I MPROVEMEHT TO 
HA VEGAOH TANK 
BAGII Rl VER PROJECT 
ITIADOH PROJECT 
DIU PROJECT 
PEDDAVAGU (AOILABAD) 
PRAHHI TA PROJECT 
UPPER WAIHGANGA PROJECT 
DHERIA NALA SCHEME 
BIJHA PROJECT 
SAL I WARA SCHEME 
HALON PROJECT 
THAMWAR SCHEME 
CHAKOR MALA PROJECT 
BARGOOR HALA PROJECT 

DHAHAI MALA PROJECT 

I HDEX HUMBER 

27C . 3-9. 9-Na. II 
28C. 3- G. 9-Ma. 12 
29C. 3-G. 9-Ma. 13 
30C.3-G.9-Ma.l~ 

31C.3-G.9-Ma.IS 
32C . S-G.9-Ma .l6/ 

M. 3~ 

33C 3-G.9- Ma. 17 
3~C .3-G . 9-Ma . l8 

35C. 3-G.9-Ma . 19 
36 C. 3-G. 9-Ma. 20 
37C. 3-G. 9-Ma. 21 

3BC . 3-G.9-Ma . 22 
39C. 3-G. 9-Ma. 23 

103C.3-G.9-M.28 

IO~C. 3-G. 9-M . 29 
IOSC. 3-G. 9-M . 30 
106C. 3-G. 9-M . 31 

107C. 3-G. 9-M. 32 
lOB C. 3-G. 9-M. 33 
109C. 3-G.9-N . 35 
IIOC.3-G.9-M.36 
IIIC.3-G.9-M.37 

112C. 3-G.9-M. 38 
113C. 3-G. 9-M. 39 
II~C. 3-0.9-M .~O 

IISC.3-G . 9-M.~I 

116C . 3-G.9-M.~2 

117 C. 3-G.9-M.~3 
11 8C.3-G.9-M.~~ 

PROJECT 

USUL SCHEME 
UHARA HYDEL SCHEME 
MURMAR I PROJECT 
UGH Rl GHT BANK 
BRUCH 
DEO-AMA SOH SCHEME 
8AWAHTHARI PROJECT 
(JOINTLY WITH 
11\AHARASMTRA) 
JAM PROJE CT 

Sl TAKUH D PROJECT 
DO KDO HH PROJECT 
MOHGAOH PROJEC T 
PEHCH DIVERSION 
SCHEME 
KU LBAH RA SCHEME 
UM RA MALA PROJECT 
LOWER WAINGAMQA 
PROJECT 
PRANHITA PROJECT 
UGH VALLfY PROJECT 
EASTERN BA GH Rl VER 
PROJECT 
UHHU Rl VER PROJECT 
PEHCH RIVER PROJECT 
KOLAR PROJECT 
CHULBUND PROJECT 
SASAKURAM HALLA 
PROJECT 

SATTI RIVER PROJECT 
TULTULI PROJECT 

KHOBRAGADI PROJECT 
UTIIAM I PROJECT 
POHAR PROJECT 
HUMAN PROJECT 
UDIIARI PROJECT 

M .ON OL A 
0 • 

--' 

BfTUL 

/ I 

P AT .lOOQ 

INOEX MAP 

lithi(H 

Ol l flltiCT HO 

OF 

G- 9 PRANHITA 

SUB - BASIN 

9 TI2-T( / OIITIIIICT BOUH0Ait1' 

8.A$1N / 8U 8 - 8A51N IOUNOAA 't 

HAUIOAUBt S TA TION 

'0W (A HOUII. 

MAJOR A,.D M(OIU M IGH!M[I 

0 

A : '" opuollon 01 In March .,, ~ 
8 : wtuch come into 

opcrotlon orte, March '!>I ~ 
G1: Under con•ttucrlon .:::~ 
Ct : Rde,,.d to in m Pion ~ 

c,: Not tere,ed to in m PIOft ~ 



LIST OF PROJECTS IN THE SUB-BASIH 

INDEX NUMBER PROJECT 

2A-G. lo-A. 2 GODAVARI DELTA SYSTEM 
SA-G. 10-A.B LAKNAWARAN LAKE 
I C. I-G. 10-A. I TORR I GEDDA PUMPING SCHEME 

16C. 2-G.Io-A.8 KINMERSANI PROJECT 
3C. 3-G. 10-A. 3 INCHAMPALLI PROJECT 
ijC.3-G.IO-A.ij SINGAREDDY HYDRO-ELECTRIC SCHEI4E 
5C.,3-G. 10-A. 5 IPPUR RESERVOIR SCHEME 
6C. 3-G. 10-A. 6 GUTALA PUMPING SCHEME 
7C. 3-G. I 0-A. 7 PROVIDING 6' DRUM GATES 

TO GODAVARI AN I CUT 
62C.3-G.IO-Ma.ij6 TALPERU PROJECT 
63C.3-G.IO-Ma.ij7 NUKPARA PROJECT 
6ijC. 3-G. IO:Ma.ij8 KORMANAR SCHEME 
65C.3-G.IO-Ma.ij9 JORANVAGU PROJECT 
66C.3-G. 10-Ma.50 VEUAMAOUGU PROJECT 

G-9 
PRANt< ITA 

G -~ 

MIDDLE 
GODAVARI 

G-6 MANER 

K - 12 

LEGEND 
RIVER ______ _____________ _ . 

DISTRICT 110 . _ __ ______ -- - -- Q 
STATE I DISTRICT BOUNDARY _ ___ --- _ 

BASIN / SUB-BASIN BOUNDARY_ --- T"O""l'T"""' 

RAINGAUGE I DISCHP.AGE SITE __ _ _ (D 
POW!ill HOUSE _ _ _ ® 
MAJOR AND ME DIUM SCHEMES 

A : In operat ion as m March '51 _ ~ 
Ct : Under construct io n _ _ _ _ ~ 
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LIST OF PROJECTS IN THE SUB-BASIN 

I M DEX NUMBER 

22C.I-G. 11-0. I 
sC. 2-G. 11-Ma. I 
6C . 2 · G.II-Ma.2 

~oc. 3-G . 11-Ma. 2~ 
ltiC.3-G. II-Ma.25/ 

14,q5 

'12C.3-G.II-Ma.26 
q3C.3- G. -Ma.27 
~ q C . 3-G. I-Ma.28 
~ sc . 3-G. 1-Ma. 29 
~6C.3-G. 1-Ma. 30 
~7C . 3-G . 1-Ha. 31 
~8C.3-G. 1-Ma . 3 2 
49C.3-G. I-Ma.33 
50C .3-G . t-Ma. 34 
SIC. 3-G. 1-Ma o 35 
52 C. 3- G. I-Mao36 

53 C. 3-G. 1-Ha o 37 

5'tC.3-G. 1-Ha . 38 
sse. 3-G. 1-Ma.39/ 

M.~ s 

56C.3-G.tt-Ma .'t0 
57C.3-G.I J-Ma . 'tl 
58C.3-G . tt-Ma. 42 

53 C. 3-G.tt-Ma.4 3 
60C.3-G.tt-Ma.'t't 
61C.3-G.ti-Ma.'t5 

119C.3-G.21-M. 't7 
123C.3-G.tt-O. I 
12'tC.3-G.II-0.2 
125C.3-G. It-0.3 
126C.3-G.tt-O.'t 
127C.3-G.II-0.5 
12BC.3-G.tt-0.6 
129C.3-G.tt-0.7 
130C.3-G.tt-0.8 
13tC.a-G.II-0.9 

PROJ ECT 

UMERKOT PROJ ECT 
URAl MPUR PROJECT 
OEOOHA 
IH ORAVAT I HYOEL PROJ ECT 
BHOOPALAPATHAH P ~OJ EC T 

(JOIH TLY WI TH HAHARASHTRA ) 

GORI ABAHA R SCHEME 
MOTKOT PROJEC T 
JA~A H O I HALA PROJECT 
MA RKAHOI PROJE CT 
TI RKA MALA PROJECT ' 
BAROOA-WALER AHO UPPER HI BRA SCHEME 
GUDR A HYDEL PROJECT 
DAHTEWARA SCHEME 
GOORI HADI PROJECT 
BH AHPUR PROJECT 
MARl HAOI PROJECT 
BE RU 0 I SCHEME 
TOH DA HADI SCHEME 
KOTR I-H I BRA HYOEL SCHEME 
(JO IN TLY WITH MAHA RA SHTRA) 
BORI A Tl BHU PROJE CT 
PARWI TAH K PROJECT 

B~AHUPRATAPPUR PROJECT 
HAT KO HDA SCHEME 
KOKRAL SCHEME 
JALLAVAGU SC HEME 

BAHDIA HY DRO-E LECTRIC PROJECT 
UPPER IHDRAVATI PROJE CT 
IHORAVATI- KOLAB PROJ ECT 
TUM ARt A PROJECT 
BHASKEL PROJE CT 

BELGA14-HILUMOI PROJECT 
UMGI-SIMGARI PROJECT 
PATII A PROJECT 
OASUPU R-MOHAH PROJECT 
JAOAPARA PROJECT 
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LIST OF PROJECTS IN THE SUB-BASIN 

I MDEX NUMBER 

38-6.12-A. 3/0.1 

3C.I-G.I2-A.3 

qC.2-6.12-A.ij/O.I 

15C.3-G. 12-A.I5 
I&C.3-G.I2-A.I6 
sac. a-G. 12-11a. 51/ 

0-12 
sac.s-6. 12-Ma.52/ 

0.13 

69C.a-G.I2-Ma.53 
70C . 3-G.I2-Ma.5ij 
71 C. 3-G. 12-Ma. 55 
72C.3-G.I2-Ma.56 
73C.3-G.I2 Ma.57 
7qC.3-G. 12-Ma.58 
75C.3-G. 12-Ma.59 
132C. 3-G-12.0. 10 
133C. 3-G. 12-0. II 
13qC. 3-G. 12-0. 14 

PROJECT 

MACHKUMD-HYDRO-ELECTRIC PROJECT 
(JOINTLY WITH ORISSA) 
UPPER Sl LERU HYDRO-ELECTRIC PROJECT

STAGE I 
OOMTEWADA BALIMELA HYDRO-ELECTRIC 
SCHEME (DAM TO BE BU I L1 JO I nLY 
WI TH ORISSA) 
LOWER MACHKUMD HYDRO-ELECTRIC PROJECT 
LOWER S I LERU HYDRO-ELECTRIC PROJECT 
SABARI MULTIPURPOSE PROJECT 
(JOINTLY WITH ORISSA) 
KOMTA PROJECT 
(JOIM 11.Y WITH ORISSA) 
BARU MAD I PROJECT 
KAKLUR-MUPARI SCHEME 
BARS I BARA TANK 
GORALI UDI PROJE CT 
SAILERVAGU PROJECT 
OR DEL TONG SCHEME 
JAMAVAGU PROJECT 
UPPER KOLAB HYDRO-ELECTRIC PROJECT 
PERSOMPALL I PROJECT 
BALIMELA I RRI GAT IOM PROJECT 
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C1 : Under construction __ __ __ ~ 

Cz : Referred lo In m Pion ____ ~ 
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ST~T~T ON KrllSRNA GcD~V~I WAl~S 
LAID BY Tit:: tiHICN MINISTER .FOR IRRIGATION 
AND POW6R ON THE TABLE OF THE tolt SABRA 

Oll 23RD MARCH, 1963 • 
•••••• 

WRQDUCTORX: 

With the end of the Second World War and the 

advent of Independence, the Countr1 embarked on a 

large~scale development of her water resources for 

irrigation and power. The Krishna and the Godavari 

are two of our major rivers. The tb8n States of 

BombaJ, Hyderabad, Madras and Mysore, in respect of 

the Krishna, and BocbllJ, Madhfa Pradesh, HJderabad 

and Madras in respect of the Godavari, took up investi

gations and planning of some large projects on these 

rivers and_ their tributaries. Madras was planning for 

Ramapadasagar and Krishna-Pennar, HJderabad for lower 

Krishna and Godavari Valley development and Bombay for 

Koyna. The planning of the Koyna Project for power 

generation, by diversion of waters acrcss the Western 

Ghats, however, brought about a sense of awareness among 

the States concerned, that schemes proposed by one State 

should not prejudi~lly affect the existing projects ot 

other st~tes and also their future projects. 

2. Dur1ng this time the Planning Commission, which 

was established in 1950, wanted to include some major 

schemes on the Rivers Krishna and the Godavari in the 

country's First Five Year Plan. In that connecti,on the 

Commission called for, from the State Governments concerned 

particulars of projects, which had been thoroughly investi

gated and !ound technically, economi~~lly and. financially 

jus_tifi~ble for inclus.iOA- in the .Plan~ !'hey convened 

a conference in New Delhi on 27th and 28th July 19?1 to 

discuss the utllisation of supplies in the two river 

basins and make an assessment of the relative merits at 

the projects proposed for inclusion in the seccnd part 

of the First Five Year Plan •. 

As the ••••••• /2 
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tion, tlw S~cr~bl"7 Of ~ lUnistey, :lSSist .d by t.;cb

DlcQJ. ~Xp.:rts, has hod th.: b~n.f1t or d.;tnil.-d d11• 

casaioaa with th. r.pr.a.nt~tiv;s or tb. Gov ~nta 

ot ~n PJ>ad ... lh :\Dd Oriasn. 

a. On. ot th- •o.in pwpo•~• or th. Gulh:LU 

C~ssion vns to r.vi.:v th .. position 1n r ·sp.:lot ot 

n'Yn1lnb1l1t7 of suppl1 )8 in tiL Krllhno. on tb.: b~ail 

of th. MDU.o.l flow o.t Vilcy:lvado. and otb. r })Olnta, 

tokinC into o.ccount th upstr.ND util1aot1on cn4 nllaw• 

1D& for r.g.n.ro.tion •· 

1) tor s• d •P·~ndo.b111t;y na aaawa~d 1n 18&1 

it) tor 7~ d-p.ndo.b111t;y 

• iii) for such oth r cr1t rion of d.;p;ndnbilit;y 
na IIA1 b·; conaid-r.d opproprbt.:. 

Tbo Coa1ss1on, Gft r d. tnil .. d .:xnminl\tion of tho 

r..:cord of th ~ r1v :r flow nt V1jn;ynvnd:\ nnd of thJ 

Yt\J'ioua fnctora conn.ct-.;d th..;J':JW! th ~d .:!.lao t\ft.Jr 

aett1hl model experiments o~ried out o.t the Central 

Water and Power Research Sto.tion, Po~, thG Civil 

and ~dr~ulic ~ineerina Section of the Indian 

Inatituto of Science, Bnn1nloro nnd tho Hrdr~ulic 

Bngtneerinc Research Lo.boro.tor;y, Andhro. Pr~eah, came 

to the conclusion th~t tho flow recorda prior to 193u 

wore b~sed on na.umptiona nnd cootfic!onta ditforont 

troa those followed a.ttor 1936 and tho data o.a trom 

11t36, vbcn corrocted tor tho errOl's 1n the- tormulao 

usod, vo.s likcl;y to rovcnl o.n ovuro.ll undoroltilll!l.to 

of :'lbout lo;C. Stmilttrl;r, tor tho Godo.Vt\J'l.' t~ 

Coaission Callk. to tho conclusion -th:~t tho dota AI 
-- .. -· 
·boa 1936 wcr.J ~lso bi!.Scd on incorrect tormul.::1.0 o.n4 

cooffici.;nts and th't t~ a~gnitudc or t~ error w~s 

not co.sy to d.)t.Jrmtn-.. Thuy, th.:.rofor..:, sta.tud th~.t 

it vas not possibl~, ~t this st~g~, to d~t~rmin~ t~ 

flow tor 86% d~p)ndabiltt;y or tor 7~ dop.ndabiltt;y 

or fer ~ oth~r crit-rion of d.;p~nda.b111ty. Boca.uso 

of th- •••••. 6 
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of thy l~CK~ ~~qu~tw ~ r~li~b~ flow d~tn for thJ tvo 

'fiver systems, th~ Commission indic~t;d ~ procwdur-~ th~t 

should be ~~opted with reg~d to projects under construction 

~nd those which the St~te Governments were anxious to unaer-

t~e immedi~tely. 

9. · The Commission h~ve recommended th~.t reiUlcr gaug1DS8 

should be carried out at key sites on both the river SJst~ 

::md the results of such g::tugings over :1 number of yenrs - in 

n"' :::-.se less th".D ten - should be :1vn1l::tble before 11 stu47 

cou~d be made of the ~V:lilnbility ot flows nt vcrious points 

on the two river systems. They :ltflrMd thnt the dnta to be 

obtnined ::tt these sites were easentir.l tor the prepr~·tion of 

individun.l projects, for the prepar·.t1on of en integr~.ted ba.all 

wise plan, for the subsequent oper~t1on of such ~ pl~ ~ 

regulation, to the be~t ~v~t~ge, ot the ~vnilable river 

wnters in :1ny year. 

10. The Commission hr.ve dr~wn,specific ~ttention to the 

fact th~t in the entire Krishna basin and in the urp~r ~~~t 

of the Godavari Vnl~ey, wnter is a scarce nntur~l resource. 

It· is c.lao sc~.rce in the c.djoining nre:-.s lying towcrds the 
I 

south-enst of the Krishnn bnsin. At the s~e time irrig~tion 

w~ters ore nn expensive commodity. Because of the bydr~ulic 
< 

1 fentures of the two river systems, almost every project, hn.s 

to be based on stor~ge. Also bec~use· of .the terrain, c~ 

construction is more expensive th:n in the lndo-G~etic 

_plains or in thd cocst;l belts. Ag~ because of these ~ 

.• sever'\! other consider:>.tions, the Commission bcve recolllllllinded 

th~t. tli~ stete G~vernme~tS-s~oU:l.d..4rae io tUl18· ~, fOU~~ -
reg~rding irrig~tion and the ,ndministrntion and mcn~gement 

of irrig~tion works to the requirements of optimum development 

of.n sc~~ce ~d expensive n~turr~ resource. 

11. The Commission h~ve emph~sised the_f~ct th~t the optimre 

development ••••••• /? 
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4enlo~t of the vatu resources ot tbe two river 

qstas will not be possible without cooper11t1ve approacb 

on the put ot the St!\tes concvud. Close coord11u\t1on 

1Ja the plQ11111na and opu'!Uon ot 1rr1ar.t1on 0114 bJdro

electr1c proJecta as 1n other relatect activities 1n the 

two bns1Jaa, 1s 11141apens1ble. 'lhe7 b'lVI po1nte4 out 

th:t n !Naber ot probl... have nrhen bec:o.ue ot develop. 

-.ntnl ~ct1v1t1es not h3v1na been tu117 coord111Ate4 nne! 

tbeae ¥111 become aer1o111 !ls 10011 ~ tbl1e ~ct1v1t1e1 

bea1n to be~ fruit. 

12. Prom the dntc collected b7 the Cammi111011 1t 

¥111 be seen thAt n 1111111ber ot projeotl ltaJ"tec! IIAiq 78tar::~ 

bact, h~ve not ;ret been completed. Some ot tm1e proJects 

rill trie sever~ Jl:ll'l before the7 !U'e completed. lven 

attar the comoletion of the work•, 001111dercbll t1ae ~ill 

a. req1lired to develop irria~t1cm Gild to eec\ll'e beut1 te 

to the extent visualised ~t the time ot the oommenoeatnt 
• ot the projeota. The Commiaaion hAve 11timnted that only 

&boat 13• of the ~1 potenti~l of the development• under· 

taken Iince 1861 h4a been achieved ao tr~. It i1, tbere

te~re) obv1ou. th."\t nn iaedinte review w111 tmve to be 1111'<11 

et All the development• undertakG ainc• 1961 in each 

8t~te with c view to n1certc1n1na bow tho conetruotion 

vorkl could be expedited 10 a1 to :1tt:1in the optimum r~t' 

ot development, in e:-.ch work. It will be 1DJ o4ecvov 

that tucb tuneS•, 1nclud1nc toreian exchAnae, aDd 111ch 

tecbniecl pe7faaftel ca mar be needed, ere a~ avcilcble 

tor these projects to enable eul.7 ccb1ev .. nt ot the 

~tits 1n the 1nterett ot the development ot the reston 

u a wbole· 
i ,. 

§TVS ftE9UldEP 'l:Q BE 'fWM a 

13. It is obvious, from what I hAve stnted nbove, t~.t 

any final Stntew1ee nllocntion ot w~ters could, at this 

stnge •••••••• /8 
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st:>.ge, be b~sed only vn ~ncompl&';e dlltn c.nd ~ssumptions 

and ~s such will be quite unrec4ist1c. After ~ c~reful 

consider:-.tion of the rec::...mmend~.t1ons of the Gulh,lti Commissiol 

and as c result of our discuss!cns with the St~te Governments 

concerned, I h~ve come to thP. conclusion th·.t the issue 

should be settled in the light of the principles ~ent~oned 

below:-

• 

(~) Comprehensive river flow d•t~ should be 

collected over n number of ye~s ~ 

:m~.lysed contlnuously. My Hinistry h".S 

~lrc~dy t;ken ;ction to set up 'n org~

nis~tion for tho purpose under the Centrcl 

W~ter ~d Power Commission; 

(b) lnvestig.;tions should be c·.rried out to 

prcp;rc ~l project report on the supplies 

th··.t could be di verte.d from the God::v:1ri 

into the Krishn:< br.sin. Actlon in this 

respect h~s ~lso been initl;ted by the 

C.::ntr;l \-1:\ter ~-nd Power Commission. 

(c) Pend.~.ng (~) r-.nd (b) .'lbove, development in 

tha .uvcr b:lsl.ns should not be held up. 

Projects ~lre~y stnrted ~d those contem

)lr.tcd in the immedi ·.t~ future should go 

forwnrd with necess:-.ry s~fe mnrgins :md 

stipulations so ns to protect the re~sonnble 

interests of ~11 the St~tes concerned; 
• 

(d) St:-.tc Governments should tune their future 

policy' reg~rding irrig".tion :md :tdministr--.tion 

-::nc" tn".n=-t~ment of ir~ig:'\tion works to tbe. .. , r 
requi:re•aents of· the opti:num use of n sc~.rce 

n~tur:c.l resource; :md 

(c) Iomcdir-.te steps should be t:\ken to prepnrc 

/ comprch,:msivc l·i:-.ster Pl:ms for the entire 

Krishn~ •••••• /9 
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ltriabnn :\llCl Gocl:l.v~.ri b~ain8. These Pl~ should 

h.."l.n donto.iled into thea the St '.te Pl:::.na comprising 

ex1st1DI proJects, projects ~•r cOn.truction and 

those eont .. pl-:.ted 1ft the 111111ed1-:.te future. the)' 

should be prep~ed b)' ~ Centr:U &uthorUy in consult::\• 

tlon v1th the St"\tes concal'Md. for this purpoee, :~. 

Centr~~ Authority, like n River Board, under ~ River 

Bo"..'ds Act of 1956 should.. be est "".bl1ahe4. 

14e Dwing our disousslons with the St-:.tes1 I V"\1 11~ to 

know th~t the ~bove principles were, by :I.D4 1-:.r1e1 :~.ocept~blo 

to thea. SOID8 States laid a 1ro:1t deal ot upbaa1a on the 

special needs or scarc1t¥ IU'ens, WUch have to be OOQI1dered 

on & priority baais. I propose to rater to tb1a impoztant metter 

later on. In the light or these prinoiplea, I ooaaider tbat 

the proJect.& meAtionod belON 111 tho v:~orioUI S&&~l abould be 

cleared, subJect, or course, to auob tecbn14al •x••tnation and 

scrut1117 as are noriDlllly carried out bJ tho Central We.ter QJld 

Poval' Colllli.aaiOD and tha Pl.amd.n& eo-taai.GD., Wore apprqvol 

11 COD98Jed on behalt of the Oover~nt of India. In tu 

utter of an.U.Ab111t.J' ot auppl1ea, fl'OII GVUaU conlideJ"at1ons 1 

a criteuon bnsed on 7- depe""nh111t.r baa beeD oonaidered to 

be th8'moat suitnble ODd tor the purposes ot our proJeGta that 

have tCl 10 forward, this criterion ot depen4ebU1Q 11a7 be a.doped. 

(i) Mfbarnohtra: 

Such o! the irrigation proj~cts in Mabare.ahtra as bnve 

been investigated and other urgent projects, which mny be 1nvo•

tigated in the near tuture, provided they do not involve any 

turther westwnrd diversion or waters. It is considered that tho 

total estimated withdravnl or suppl!os in respect ot all thoaa 

118.jo:r, modium and minor projects, including tho exi1t1ng projoct., 

durinc the currc.nt, tho ~urtb on4 ~ Fifth Fivo Yoar Plana, 

v1U not exceed 400 TMC from the Krishnn. 

On the Godav~i river system, Mah.-"..rnahtrn con go llher-.d 

with all their irrigation projects above Pochampad. There should 

be no difficulty about projects in the Prnnhita basin also, but 

such schemes will naturally have to be dovetailed into tho ~stcr 

Plan. It is considered tlk"..t the total Jstimated withdr~w~l of 

:;uppllcs ....... 
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supplies to me~t the requirements of these proj~cts will not 

oxce~ 400 TMC during the n~xt fift~en yc~s. 

(11) Mysorc1 

In Mysorc, }L,lnpr~bhn and Upp~r Krishn~ 3t~go-I on th~ 

Krishna. Further, l1ysorc could go ~er~ with their 1nvestig~tcd 

medium or minor projects or such other projucts, -:s mv be invcstig~tc 

in tho ne~x future •. It is considered th-:t the total estimated 

withdr~wnl of supplies in respect of all th~so mcjor, medium ~ 

minor projects, including the existing proj~cts during the current, 

tho Fourth nnd tho Firth Five Yonr Pl~ will not ~xcocd 600 TMC from 

the Krishna. 

Mysoro contcmpl,te some medium nnd minor projects on the 

Godavari system. It is considered that theN should be no difficulty 

in mooting tho full roquircm~nts of th~sc proj~cts during the next 

fifteen years. 

( 11i ) Andhr g. Pr;:.do sh' 
In Andhrn· Prjdash, tho Srisnilnm Hydro-~lectric Project, 

modified on th.i b-.sis- .of tho flows required for tho sr:nctioncd 

Nngar;!unas:1gnr Projuct (264 TMC) o.nd tr-.king into ~.ccount tho possiti

li tios of. diversion of. DodllV".ri W:\tcrs from Incl;lnmpnlli ~d 'Polw".r·,m 

nnd in:flows botwcon the Sris:-.~bm Md tM· N~.g.u-junnsag:u- sit-:;s. Furth .. r 

Andbra_ ~~vsh could go llh~~ w1th th~ir lnvustig,tcd medium nnd minor 

projucts or such''6ther mo!i~\1111 or minor proj~cts ns m:1y b.:: inv~stig".Ld 

in tho ne:u- futuro. ·. It is considcr .. d t'h:1t ~th .... tot:-..1 estimated with

drnwal of su)pli~s-in. respect of all th .. so major, medium nnd minor 

proj.:;c:ts, :i.ncludl.ng ··th" ... xis_ting projucts; ·during the _current, th.:l 

Fourth ~d 'th~· Fifth Five "!c~.r PlMs will not cxco.:.:d 800 TMC from th.:o 

Krlshnn flows\; .... 
Nngnrjunasngnr Stljc II could b~ cleared nftcr.inv.::stig~tions 

on diversion of God:w:-.ri SU.Jpli..:s nru completed nnd thu qunntum nnd 
lovuls of such diversions ~c known. This project baing n l~rg .. iT~4-

tion project, will_h~v~ to?~ suit~bly dov~t~iled into th6 Mbst~r Pl~" 
which tnkus into :'..c~ount th~ :'..Vnilo.bility of suppli01;'by diversion frtrn 
the Godnvnri. 

Andhrn Pr~~~sh could nlso go ~.:;~d with tho Pochnmpo.d Proj ... ct 
on tho_ Godavari, modifi.xl o.s n -storo.g.:: proj"ct to utilisu 66 TMC, with 
n provision for raising tho stor".go 1:-..t.;r, if n.::cuss'lry. There will 
be a.dcquo.to supplies nv:lilnbl-. to Andhrn Pr~d.:Jsh below the conflu.::ncu 
of tho Indravnti to .::nnbl~ them to m.::.:;t th~ir roquiromcnts in rcsp~ct 

>f th..U.r proj0cts lik~ly to b.:: t'\kon up during th.:: next fift.:;.:;n yo::~.rs 

............ /J, 
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(iv) lladhu Prade5ha 

.so far, ;h~ u.U1sa·~1.on »f waters or 1;he 

Gocaveri •ivor SYS~OQ in kadhYa Pradesh has b•on or the 

order or abou~ 23 T~C. ll.at'hya Pradesh\ Third Plan sch,:mes 

1n ';his basin con ample t.e a u-: ilisat ion or only 8 TMC. 

Topographical s' udir-s hav,~, howev'r, 1nd1ca~~d &rtat possi. 

bili 1 s, ~specially or g•n3ration or hydro-power. some 

or ·~hese pr~ject s will b.: joint scham•'S 1f1".h adjo1ninl 

s·;ates a.oO O":.h rs may b£. mu1;ually exclusive, All r.h·'a• 

should b · carefully S1·Wi1<>d for inclusion in tho ~astl'r .. 
Plan. Thrre should b no diff~cul~y in meet1ng ~h~ requiro-

mcn·a of MadhYa PTadesh dur ..ng t.h9 nuxt fifr.eon y~ara in 

respec·~ or such projJc':a as may have bt'8D inves;igatE<d or 

may be inv->s-.iga·•a"d in ,h, noar ru'ure, 

(v) Orissu 

In Ortssa, ~he Machkund Hydro-&loctr1c ProJect 

is t.h·} only majo.r project in opera;ioD, \York on the 

Bell.laala l'roj-.·c~ has jus started, SO hr, thfl develop• 

me n1, or irri&o: .1on in ~h ·. Godavari basin hu boen eoot1Do4 

to small ta.Diu, d1vua~OD• aao ,PLIII.P~I ~~~. A raw 

medium pzoj~cts are lik~ly ~o be taken up 1D. Dend·k~aD1•• 

Ioves·.;i&ations in respect. or a r .. major proJ6Cta bo·.b fgr 

irrigation anc~ power arA in progress. The sa should be 

included in ·.he Mast· r Pl-.n. Th.;.r.o shoulcl b .. no 411'!1· 

cult.y in mesting ·~h-- requuem~·nts of Orissa durlng ~he 

next tif·.e!)n years in respt>c"~; or such projects as may 

have been inv··s·.;igaT.ed or may be inves"Ligatec! in .. ho 

(111) Madru: 

I was happy ·r.o know, dun.ng -:h"' course or my 

discussions, ·chat all h·' St.a~es concernAd were very 

sympathe·.;ic to th., requuem,·nts of lr:adras ror drinking 

wat9r and readcly agreed to provide 15 TMC from the 

Krishna flows. 

(vii) ..... .. 
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(vii) A Cen~ral Authority sbou1d b~ 8~abl1sbe4 to aar.r.r 
oat ths tollniDg. 1n consultation and coUaboraUoD w1'1l tile 

States concerned a-

'(a) Sc~ntit1c obaen'etioos ot dischar1•• -' llll.r 

· sites as reco.a•nded by tbe Oulbati c.lalsaloat 

(b) Iaves":igations ot tb8 OodaYari 41wrss.:-•• 

1ia4- cc·) !M pr .. paration of Kaster ftaDa for· till Du..a-
Godaveri ~aslas. . 

" I I • 

!Iiese aagpstions have IJ].,eady been 118nt1oQ84 at -'-J, (la) _. 
~ ' .. •• • + • 

(a) 1n para 13 abov.~ I ~98 14CU.cate4 ttaet 8111ta1d.e aftiMI 

on '-he t1l'st two has alreJld.y l?esn 1a1t1awd br IQ' ~trr. 

"l~ ~nt:ral tuthOri~y ~i~~~ well take. ~ fOI'II ot .e Biftr ••• 

.~dar the Riv•~ ~arda lc-. ot 1956 •. 

· · 15. · · It will be seen the't the abow proposals wUJ. kHp . . 
'the'Stataa concerned tully occupied, so tar aa lrrlgatloa aDI 
power p~o~acts are conc~rned, till Gb~ end or·~ flftl Plt8 

1 Ya~r; ..• P~an; 1.a •. l~& aDd as 1: u.eva 1DcU.eeta4 earU.er, till JJ&1 

· Kal!lD18DclUII Dt tiraeuafl •• 1D ., ••• Gue tctr · ravi1loD Ia Claat . . .. . . 
,aar. · After .a:&.l tbera. is a ·u.mt-t to tbr rt~ourc.-e lJi tba aaUar . ~ ·: . ~ ·. . 

· ot '~~ceh ~ter~ls, ·a4Ul~GD\ r.nl teclm104 •. ~1it~oaael, taa.t 

· can ·'bB mada. avA11'8bl..e tor oWJ pro3'8Ctl ~" t .a· aclii-884 tar a,. teell-
. " , .. 
, ·~:1:~-'t .a~~~ 'that thero will _it111 be sizea'bli eGppU.e.~ avai-

.la'ble ·in the ·• zi!Sr if.skma 110 ac~date 'the raqu1re•nh of 

suittable irr1gat1pn and poW81' projocts ot tbs vadou.• staua 1n 

the. ~ubaaque11t Plaraa. I may alJd that ., K1a1st·ry tJe'a giwa· t• 
, 

most earaes11 co~eidar~ion \;O tb.• poin'ta ot view ot the various 

s·.atas coac'3raad l!ld in t.tir- proposals made abov~, I have' taken 

all possible. care to ensure t.be-t ·.;b., dnelopiae'tlt or esaer.rtial 

projects is not held up anJWhare 1n k'leptDg with "tlls' pztiliclpl.ea · 

maatioaad at para. _'13 above. l~ tb,~ same time 1 ·~·~ .~o bear 

1n min~ tha best poss1bi' davelo.pmaa$ or tho _rsgloi as a .wbola 

... as~~adtl ~e. p'Jopo~-:~~!''~':~':·"WJil~cl .. 
1n th.;ir. entirety 1n ·~ha inl:srast of. c_oordl.De'-34 ilewlojlaent ·ot 
' . . 
tb.; ~gion. 

16. sell§ a.rRBR" xiiPora m CON§IDBr.a.TIONs: 

Daring 'Gh~. cours'l of' our discussion!' 1n 'the state 8, 
soma ....... 



-13-

- ot tJa r!pn•naUfta nual\al to 118 that the 

ll&l .uoana.ou ..... f..:Ltr uaa .. ab aa vur •" 11011 
J· 

1Jaaa~ Oil _, :upal\abla pr1Dc1pi.a aDII ·bet 1D a01D1 alll 

IRIIIl alloeatlODa lt w11l ~· Do~oeaa~r u beal' 1D llilld 

~ .. eaacD-&.lal pr1Dolplea. Broad17 IPlaiWait .... prSD

elplla iYDtloD34 WU'I t• 

' ' 

l) hpQlaUOD Of ~Il-l ... ,. W1tbiD tbn 'baaiD . . 
U.) Qabba'bla area of \hi State w~tblll '\lW 

.... 1D 

W) 'lbll aatl 's oGDtr\lna':lOil ~o U(.a 1'19'11' flOW 

b) . Qal;l•a'ble o ... uada4 al'la 1D \Ill State 

. a •l !be nq.alttlii'~Dh ot tu IOIHltr ueaa ill 
til·: State. : · · · 

· ·• abow ·,~lDolpl .. ~. ~11 rlpt 1D 10 ·tu· •• ~-, 101 ' . 
~ 111~ li'~at c11rt1CN1Uaa an llblr to erlla 1D tlw •ettal' 

•of ·tblu praoUoal applloauoa. CDDel«kl'iDI, ·fdl'' llltt_..oe, 

,., 'luooatl~ 'Oil t!w 'baa1a ff population, tba op.iaua aa4 
. . .. 

IOOilGIIio .11aa ot wa •ar. oarmot lN aoftlJve4 aola1J · OD t~ . . . 
· •nonoa. hrPONt\11 llll-•tteotlvo u11 of water 4tpall4t 

·" . . . ..- . . ·-·'- -·· .. 
JtbarilJ OD t~ avaUe'bllltJ' et land l'JIG\Il'O.ia~ . SlaUJI'llt 

. 'It( ... . • 
. lbl ·odtl'lftWol if..._a. "'bin. tlw batiD Of. 1 ltlet~ ••1 be 

f. • • •• • 

'larie, b\Jt cb,1r l~-'lGb 1DI1 be a\\Ob tbet ~' ar:e npt . .. ·. ' 

wt~ oa~y cmaaad. 'lb ·re "11 1 cl~t1r caie~ bowntl', tor . ' . 
'1Carc1ty areal to bo 1lvaa a pi~tJrenco provided 'bJr.a~, . ,·. . . 
18Dna11J' Qolald.al·, wltbiD •••r 111d Jaonoaical roa• of . . . 
tnlsatlOD. ·CD thlt sr0\11ld, )IJtoN baa pr;,taa• for tb.'il' 

'Opp.)r ll'ielma scas.a-ll, t~J Bhiaa Irr1utlon '"~.:.ct and 

~ •~•PV lift 1n1~aUon tcL•JD.) tor thJ tcarcltJ aro~aa 
. tt~ 

8~8 wiU ):JJ conlid;J:red tJIIlpatbjtloallJ aft_:)r th-111'' 
. . 

~~ct :r.Jpons a:r~ ·:~~::_~~~? _p:r.;,pe:r1D& tllut.l~ 
~"111r." COJtt!tYTraffon ahodld b. p.v:n ;.o tb.~ c~1t;,r1a ,. . . . 

ajDtiODJd abov~; anY allocations bato4 a)chanloallJ on ODJ 

or th1 othJr cr1t.JT1on JDJD-=l.ODJd ebov.s will not l:;ad to. • 

tJi:- 'fl3st poaeibl3 rJsults iD th .. int •r.:.et of "th' ooo:rd1Da

t:;d and iDt Jgrat-,d d·3V •lopm.:.n·; of th j rJgion ae a whOlO· Olu' 

m-.. .... 
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m1gnty rivers do not Jmow st~te boUDd:"'ries r.ad ";be lle.1D guid1Dg 

principle hrs to be the interest of ;;he rggion, keeping 1D Yiew 

genereliy the requirements of. tbe scrrcity erees, tb9 brckwcrd 

erecs r.ad 'a belenced end integrrted developaea~ of tbe regioB es 

n whole 1n _th-a overall interests of the country. We hne to pt 

the best out of the resources which lcture hrs placed !".t oar 41s• 

poe~ end consequently, c policy of 4eY&loPI8Dt of our iater-strte 

rivera and .the river valleys so ~• to ~ch1e98 tb8 a~ benetite_ 

1n, the widest nrtioncl. interest, should \J8 cme of tbe faDcl.-aCole 

of our .Planning. 

17. One of the other mc.in points of controver~J hr.s beaD 

the trcna·b~ain ut111s~tion of waters, l.e. d1veraioa of wetars 

trom one river br.sin to cnother. Ob3ect1ons hrve been r£1884 to 

the diversion of Kr1shnn flows aouth-ec.~twr.r4. WbUe lt wUl llll 

recdlly e.gread thrt tba people 1D a river Vt'.lley lteeU .aboUld ~

thair requirements mat tor the development or 1rrl&~t1oa 1 w crDDot 

c.f:tord to be so rigid cs ~o exclude the cdJo1n1Dg creca, trhlc.trl!N

aqucl.ly, ..1:t not more 1 da:f1c1ent 1n rclntdl and weter 1'880Ul'C81• 

·In such c ccse thl endeavour Ilea to be to ahe.ra cvcUable IUPP11•• 

tor the srer.test sood of the greatest number. 

JB.· The inter-linking ot rivers 1a souwb.ct cnclogous 

to the estGbllahmen:. of power gr14s on the electricity supply 

side •.. Only the co!lveycnce of wcter, unlike electriccl. energy, 

bns to· be one wey, es wnter cen flow onlJ from ~ higher to e 

lower eleve.tion, Of course, the reverse is clso possible, ns by 

pumping, but th t is normclly ~ very costly proposition, which we 

lD this oountry, r.t the present str.ge of our economy, c~.nnot 

afford. But even ~ beginning 1n ~he dir~ction or such diversions 

vill enrble us to form 11Ii1ver Grids 11 f'or the benefit of' c much 

,argar number of people. In fE!ct, such r. ''River Grid11 is r.lrecdy 

~ oper~tion in. the Northern region, where tho three Punjcb· 

·~s," v4.~--~~t .tbe-"~ns f0:1111. ·"- --h bl;.ve ~beea'\ efra

:tiveJ,.y inter-linked f'or the benefit of the entire region, 

ncluding the Strte of' R~jasthnn. The scme elso ~pp11as, 1n a 

.imited way, to some othsr regions 1D the country. 

19., •••• 
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19. U 1"81• ~8 tJll". Cl11 .. ~lOD Of ~lV'I:r.loD rcroaa . lao:t 

~~•t~rn Gbnta tor power IIDIIT~l~, Wblle 1\ aoea wl~u~ 
sr.JtDI ·;b- ... ·...aaa lrr1&t~10D D~da ot nr.rol\J r.rer.a abou14 

receive U.• first prloru,, oae OI'.DDO\ 09!'l'look 0\Mr c~n

sldarr.Uoas. ~=.ch ""~ rDd eneb poQ ot people bne to bl 
d,.veloped OD ;h"l brsla Of their popr.pbJ rDd iiU~ Drturr.l 

:fV;Dtapa ra ar.J be rft.U ... bll \o \blae &Nil 11blch OIDDOt 

llaw qric:al ;an 11 ~h· • aa1D ball, heft to blt · dlftlo,.4 1D 

o·':her WIJI~ lt h .. b ·ID I -a\e4 that HrtaiD Plftl of 

•at&daabtra canao~ be dewlope4 ._.,-: tbrnab 1Dduat1'J 

'baaaG OD cbaat POWUe 'fbi laDd M1011l'M8 \biN 11'1 Ualttd 

end IYAD nob ldda lliJ DO .. P" 1ft1aeuoa. 1oM war hal 

\o lie fCNDd to Gtwlop tM IOODOIIJ ot 1aob 11'111t IDO the 

aab baa• w MJ bl ~o npplJ \lata w1\b chlap powt:r, 

pl'Oftdtt, Of OOU'IIt that \be IOOIIGmJ ot thJ JMIOPll 

lowe1' dna :t.D "Che rlftl' 'aa:t.D 1a no': •:rloullJ ~eopar41a,d, . 
Dn o:r 1D * ~. & aaltable hliDO• ••J bnl to 'be 

• 
... noll -.4:ren .. .M n.a111naone ot tb•P-OPl• ot tbl Plllon 

OD • equitable bea:la. 'Jb:roup ~~ Pl'OOIIA Of 'flrJ Olf.lfUl 

plum:t.Da, 1.. alloald 110\ bl •oaaible to cllwlop "be di!tenost. 

area• s.a +;be ila'r. -:-eat ot JMIOple Unaa thi1'11D OD a Ma-

aoaabl• aDd equl'!iabb batia. lot;. 11 wl'Gll ~h•t 1Dd 1D dew 

~be~ ~ Ka.t~r PlaG oOA\ .. plated uDder para. lt (vii) (o) 

above aboald proceed. lDJ tartblr westward dlter11on oould 

be coits1clerec1 e<: che twe ot and W1.tbia 1lbe rraa:awork ot 

this Ml8t•l' nan baaed on total avaUablll•J of auppli.lle 

:SO..., 1 bcve an oo .. ~o tlJie eDd ot •1 1 ;atiJiiiD1ie 
. f ' 

JrisbDa end Godavari 81'1 ~wo ot our ai~tle1~ 1'191rl, 

aJAIDtf whose bank1 have flov1thed, tor aiUtDD1UIIs pa.t, 

-... ot civUilaUoas .,- ll~t be~ t~l' aa ~ ,;ieb 
, I ,.., •• ·~·-·~; ~ ··-···~- •• .,.lW.i:::tJ .. I 6 • 

f;be OoaDti'J so greaUr cbe:r1&Ma. fttt Peaes of K:r11hDa and . .. 
Godavari ez~;~ hallowed \tJ he ••JI' of &rl Raaa and of 

. . 
Lord Bl1cldha &Pd of a D11111b•;r of !\18b1s aDd Sages of ol' 

&nd th<>il' waters have, thro\1gh the centuries, given oar 

ancestors inspiration and sastenaac~. l dynamic and creati~ 

pattern•••••• 
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p~ttern of water resource uttllsatloa bas exlste4 

all a1oa& ou~ ~iva~• tor ce~turles. 1D our attempts 

to further herngss th~ waters of these rivers, we 
mus~ not do any~hing ~~ dis~urb such a pattern £nd 

our future progress and growth in petty squabbles 

basil~ on narrow sts:;e-wisE> consider£tions. On the cc-:1-

trary, these rivers shoulC: be the backbone or our u:-. i. .;:, 

inbegrity and strength. Th~ development or ~hose riv~rs 

has ~.o be' carefully plann11d an" coordinat<;d and even r s 

3Xcess1vo and thoughtless irrigation in one ar~:.a mty lnc 

.o wat<'rlogging and gradual decay of land, scarc1·~:' 

sreas, if debarred from irrigation supplbs, will -:..rc:: .) 

po!.Antially grave an~ dangerous voids. I hevs end~~

voured to ensure that t.he solutions sugges;ed by ma ~r: 

a first step in 'whis dir~ction of in-.egrat~d develop;:- .• 

In t~e emergF.ncy in th~ coun~ry today, brough~ about. l;' 

the treacherous atta~ on our frontiers by l_:h:-~ Chin~sc.. 

when our Vt:Jry. sovereignty and independence hEV' · ;·· ·, 

threa·;ened :;nd when tho Nation has risen as on~ man r · 

face ":he common dang'lr, any controversies ovor issu _.' !i .. E 

the one before us, pale into insignificance and h< .: · 

bl'l eschewed. I venture to say th&t even 1t, ins pi c >1 

'~he b'3st '·het I have been able to do to consider SCI 

equhablo solution of i:hE' problem, some small difficul

'~i"'S remain, :;hrse m&y be such as are inherent in .;he 

sHuation. More than ever before there is need ~oday 

of a coop'ilrativa endeavour on ~hs part of every one 

concern~d .;o forget all differences and to join hapds 

in carrying th~ country's development forward as spe9dily 

as possible. I hsva every hope that wi;h the cooperL~iun 

Of th~· Sl:t·;e Gov3rnmants conc3rned and of the people 

living therein, i~ will be .ossiUe to ush•r in a1J e!·~ 

or developmen·~ and prosperity for the whole regior, _;.·- ;:-~

cing the Krishna-Godav~ri systems. 

21. I have Placed copi~s of the Krishna-GodavLri 

Commiss::J..;n •••• 
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Commission RPport 1n -~.; library or Parliemen~ for the 

use of Son'ble L'mb:rs. I also nelose w1 ll ·.;his st&te

m"n- a summery or t:h"' Co1111111ss1.on' s 1mpor~ant racfommt~nda· 

tions. 

22. Copies of hls s ~E ~'lm"'n-. ere plso b('1.ng sent ~o 

t.h" Ste'~e Gov~>rnments eone!lrn"'d. 


