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APPENDIX I. 

RESULTS OF PRELIMINARY BORING PROGRAMME 

MAY 1947 TO MAY 1948. 

A. Supa Dam Site. 

Page 1. 

Three core borings were drilled, a total 
of 156 feet. The borings revealed sound foundation 
conditions in the bed of the river and on the right 
bank near a cavernous lenticle of sideritic quartzite. 

B. Bomanhalli Weir Sites. 

Fiftyeight percussion bores were sunk, a 
total boring length of 1810 feet. Of these bores 
fourteen did not reach rockhead either because of 
the limited depth to which the rigs could bore, or 
else they landed on a boulder which could not be 
broken. Of the remaining bores, there are five 
doubtful cases where it cannot be stated with any 
certainty that rock was reached and not a boulder. 

These borings reveal that particular care 
will be required in the final selection of the weir 
site and a considerable depth of overburden must be 
allowed for in its design. 

c. lTagjhiri Tunnel Site. 

Four percussion bores were sunk along the 
preliminary tunnel line, a total of 110 feet of . 
boring. Although rock was not reached in one bore 
at a depth of 40 feet, no undue difficulty is 
expected en this tunnel line due to lack of 
sufficient rock cover. The tunnel proper would be 
approached by open cut at the intake and as far as 
necessary to provide a satisfactory rock face from 
which driving operations could be undertaken. 
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APP~'!>IX II. 

RATITF/~L ~ORDS USED F<iR PREPARATION CF THE 

ISOHTI..'TAL Y.AP - FIGURE No. 3. 

nedart~e~t of Agriculture - Poo~a. 

Supa - Monthly Rainfall 

Raliyal - Monthly Rainfall 

Karwar - Monthly Rainfall 

1876 - 1946 

1875 - 1946 

1875 - 1946 

These gauges are in the KalinaC!i Basin. There 
are also lang term monthly records from 9 gauges in 
adjac~~t catch~ent areas. 

Custgos. 

Castle Rock - Annual Rainfall 1921 - 1946 

Daily Rainfall 1940 - 1946 

~.~adras and Southern Mahratta Railway • .. 
Castle Rock - Daily Rainfall 1933 - 1946 

·:.rontb.J.y Rainfall 1916 - 1920 

Londa Monthly Rainfall 

Daily Rainfall 

Bo~bsy Electric Grid. 

1939 - 1941 

1942 - 1946 

:Io:!lthly rainfall at 30 gauges in the Kalinadi 
I·asin. These records vary in duration from one to 
seven ye~rs and were taken only during the period from 
June to rove::iner. 

Forest Department. 

Dondeli - Daily Rainfall 1946 



SUPA 

Date 

1.9.47 

4.9.47 

6.9.47 

Page 1. 

APPEND IX I II. 

SILT SAMPLES TAKEN AT SUPA AND BOMANHALLI. 

Location Total Dry silt - Gramrnes J)er litre 
Depth at Depth 11011 at Depth 
D Ft. below surface 0.6DFt. 

500 yds. I 32 1 0.180 1 0.177 
upstream 
of con- II 28 1 0.190 0.180 
fluence 

III 40 1 0.170 0.183 

i mile I 25 1 0.176 0.190 
upstream 
of con- II . 20' 0.176 0.189 
fluence 

III 30 1 0.181 0.179 

At con- I 18 1 0.176 0.178 
fluence 
of Pandri II 20 1 0.163 0.1.68 
and .. 
Kalinadi III 22 1 ·'- 0.174 0.181 
Rivers 

. 
AVERAGE .Q.176 0.180 

LOCATION of samples. 

I 
II 

III 

••• ... ... 
15 feet from right bank 

5 feet from left bank 
10 feet from left baru{ 

BOMANHALLI. 

Date Location Dry silt - Grammes per litre 
at Depth l'O" below surface. 

30.8.47 0.062 
31. 8. 47 0.072 

1. 9. 47 Near 0.072 
2.9.47 Temporary 0.074 
3.9.47 River Gauge 0.070 
4.9.47 0.072 
5.9.47 0.065 
6.9.47 0.071 

AVERAGE 0.070 

I 
I 
I 



APPENDIX IV. 

DETAILED STUDY OF ANNUAL COSTS 

OF OPERATING THE HYDRO ELECTRIC STATIONS 

AND ASSOCIATED LOCAL TRANSMISSION SYSTEM. 

1. The annual cost of operating the hydro-electric 
stations and associated local transmission system may be 
broadly divided under the following headings :-

(a) Interest on Capital. 

(b) Sinking Fund. 

(c) Rates and Taxes. 

(d) Operating Costs including Salaries 
and Wages. 

(e) Maintenance and Repairs. 

(f) · ManRgement. 

(g) Wayleaves for Transmission Line 
Right. of Way. 

2. An estima'te 'or the .operatinlcosts under each of. 
these headings is given below. · · · 

(a) Interest 

It has been assumed that a loan will 
be obt~ined for the project and that 
interest will be payable thereon at the 
rate of 3i per cent. 'per annum. The 

· total capital cost of the works, including 
interest during construction and other · 
charges, is estimated nt Rs. 39.28 crores 
for the ultimate development, The annual 
interest payment on the estimated capital 
expenditure for ultimate stage of develop
ment amount to Rs. 137.41 lakhs. 

TABLE 18. 

§UMMARY OF INTEREST CHARGES. 

Lakhs of Rupees 
STATION 

CAPITAL COST ANNUAL INTEREST 
CHARGES at 3. 5% 

Supa 932 32.62 
Nagjhiri 1536 53.68 
Kaneri 795 27.83 
Lower Kalinadi 665 23.28 

TOTAL 3928 137.41 
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(b) Sinking Fund 

In calculating the annual cost of 
contribution to sinking fund, the 
following assumptions have been made, 
based on the provisions of Section 68 
of the 7th Schedule of the Indian 
Electricity Supply Bill, 1948. 

(i) Loan Charges are based on annual 
repayment by the fixed annuity 
method with interest compounded 
at 3 per cent. per annum. 

(ii) Loans are repaid w.ithin the period 
applicable to the asset concerned, 
the period dating from the year in 
which the scheme commences operatiop. . . 

(iii) That .the loari pePiods would be as 
follows :-

(a) Hydro-Electric Work. 

( i) Dams, Tunnels .etc. 100 years. 

{ii) Pipelines, Hydraulic 
Valves Gates and 

, . . . pontrol Eq~ipment- 40 years. 

(iii) Hydro-Electri6 and 
Mechanical Plant, 
including foundations 
and powe·r 'station · . building. 

. · . .'' \ ... 

35 years • 

,.(b_>': 
. . 

Electrical Plant and 
Transmission System. 

( !) Switchgear. 20 years. 

(11) Transformers. 35 years. 

(iii) Underground Cables. 40 years. 

(iv) Overhead Lines. 30 years. 

· (iv) That loan repayments are made on the 
total estimated capital cost including 
interest during construction. 

' " 

(v) An .allowance of 10 per cent. of the 
original value has been made for the 
residual value or the assets at the 
end of the amo~tisation period. 
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The following Table 19 shows that the total 
annual contribution to sinking fund is estimated 
at 7.84 Lakhs for the initial development of the 
Supa Power Station and Rs. 38.94 Lakhs for the 
ultimate development of the complete scheme. 

TABLE 19. · 

SUI1iMARY OF SINKING FUND CHARGES. 

CAPITAL COST SINKING FUND CHARGES 
STATION Lakhs of 

Rupees. Lakhs o.f Rupees. 

Supa 932 7.84 
Nagjhiri 1536 17.36 
Kaneri 795 6.79 
Lower Kalinadi 665 6.95 

TOTAL 3928 38.94 

,, 
It may be considered desirable during the 

early stages of development to suspend sinking 
fund payments until revenue is built up and to 
make a correspondingly increased contribution 
over a shorter period later on. The estimates 
in this Report, however·, take no account of 
such a policy. 

(c) Rates and Taxes 

It is assumed that being in the nature of a 
Government Scheme, local rates would not be 
chargeable on land, buildings, civil engineering 
works, or. plant. It is also assumed that no 
income tax would be chargeable on the interest 
eRrned by investment of sinking fund accumu
lation. 

(d) Salaries and ITages, 
.MaintenRnce and Management. 

(1) Hydro-Electric Stations 

Reference to the costs of operating 
fully attended stations similar to those 
described in this Report in various 
parts of the world indicates that the 
total of the annual costs under the 
above three headings amounts on an aver
age to 1.25 per cent. of the total · 
capital expenditure. At the Supa 
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station, however, we consider that it 
would be wise to assume that the cost 
of salaries and wages and maintenance 
may be higher than average in the early 
stages of development. 

With the development of the major 
station at Nagjhiri the.three subsidiary 
generRting stations would be remote con
trolled and would not therefore be 
normally attended. 

With large stations such as Nagjh1ri, 
the total cost of salaries, wages, main
tenance and management usually falls 
below the average figure of 1. 25 per cent. 
and taking all these factors into account 
in conjunction with available statistics 
for actual station operation at similar 
load factors, the allowances which should 
be made for items c, d, e and f (salaries 
and wages, maintenance and management) as 
percentages of capital expenditure work 
out approximately as follows :~ 

SUPA Initial Development (At tended) l. 35% 

Unattended Subsidiary Stations 1.10%- 1.15% 

NAGJHIRI Development 1.235% 

(11) Local Interconn~cting 
Transmission System 

The total annual expenditure in the 
United Kingdom for operating the British 
Electricity Authority transmission system· 
under the· foregoing headings is approx
imately 2.5 per cent. of the total capital 
cost. 

For the conditions in the area it would 
be appropriate to increase the annual per
centage in the case of the system under 
consideration. Since climatic conditions 
would have the effect of increasing main
tenance costs beyond those experienced in 
more temperate climates. 

We therefore are of the opinion that 
it would be wise to assume that the cost • 
of repairs and maintenance, management 
and other expenses on the system under 
consideration would amount to not more 
than 3 per cent. per annum on the total 
capital expenditure involved. 
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(e) Wayleaves 

Since the transmission lines associated 
with the subsidiary power stations would 
run through jungle and forest country we 
have made no allowance for'the payment of 
wayleave rentals. Table 20 which follows, 
gives annual operating costs of the proposed 
transmission system on the basis of the above 
remarks. 

The percentages given above have accordingly been 
used in Table 20 from which it will be seen that the total 
annuAl cost of salaries, wages and maintenance of manage
ment is estimated at Rs. 50.63 lakhs for the ultimate 
development of the complete project. 

TABLE 20. 

S.A.LARIES AND WAGES. MAINTENANCE AND Yu'\NAGEMENT, 

GENERATING STATIONS AND TRANSMISSION SYSTEM. 

ANNUAL OPERATING CHARGES 
STATION Lakhs of Rupees 

Supa 11.52 

Nagjhiri 21.24 

Kaneri 9.68 

Lower Ka linadi 8.19 

TOTAL 50· 63 
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APP!'NDIX V. 

EXPLANATORY MEMORAJIDt"M ON THE COST ESTIMATES 

INCLUDED IN TABLES 12, 13 AliD ly. 

(A) SU!Jh:ARY OF VlORKS IN EACH SECTION. 

1. Roads and Bridges. 

Under this section is included the cost of 
improving and re-surfacing the forest and country roads 
to make th~m fit to carry the ~eavy traffic which will 
arise dur~ng construction. Also included are the new 
roads and bridges necessary to provide permanent access 
to the works and the road diversions which will result 
from the inundation by·the reservoirs of existing means 
of communication. 

2. Da:ns. 

This section includes the cost of dams, spill
ways, flood gates, drawoff valves and culverts, and the 
necessary protection works associated therewith. 

3. Tunnels. 

Included under this section are the necessary 
tunnel intakes and intake shafts together with gates, 
screens and appurtenant works. Also included are the 
surge shafts and chambers, tunnel portal works and 
construction shafts and adits. 

4. PipeHnes. 

This section comprises the portal valves and 
valve house at the head of the pipeline, the cost of 
preparing the pipe track and providing a permanent 
inclined railway alongside the pipes for service and 
maintenance. It also includes the cost of all pipe 
foundations and anchorages. 

5. Generating Stations. 

Included under the heading are the power house 
buildings, offices, workshops, stores and garages to
gether with any excavation or protection works for the 
tailrace. 

6. Hydro-Electric & h:echanical Plant. 

This section includes the main turbines and 
alternators, auxiliRry turbines and alternators, and 
machine tool equipment but not the generator protection 
which is included in Section 7. 



(B) 

APPENDIX V. 
Page 2. 

This section also includes the turbine house 
cranes, auxiliary cranes, machine tools and plant 
required for the workshops, station dewatering pumps 
and pipework, water supply and conditioning plant, 
generator, transformer and station fire fighting equip
ment, and the station compressed ai~ services. It 
also includes oil and water storage tanks, miscellaneous 
pumping plant and pipework, and laboratory and testing 
equipment. 

7. Electrical Plant. 

This section comprises the power station cables 
for interconnecting the generat'ors with the transmission 
system, 11 kV. switchgear and the various auxiliary 
transformers required. It also includes electrical 
protective equipment for the main and auxiliary gener
ators, the station low voltage auxiliary switchgear with 
all the necessary remote and local control equipment, as 
well as the alarm and relay equipment required. 

This section also provides for station batteries 
and charging equipment, all auxiliary cables required in 
the station as well as lighting, heating,' power and air 
conditioning installations and the telephone and inter~ 
communication system. 

B. Local Transmission System. 

This section includes the 11/110, 110/220 and 
ll/220 kV. step-up transformers associated with each 
power station, the 220 kV. switchgear and transmission 
lines required for connecting the subsidiary power 
stations to the 220 kV. busbars at Nagjhiri and Rlso 
for the switchgear required to connect the 7 machines 
at Nagjhiri to the same busbars. 

~.FAC~ORS AFFECTING 

THE ESTIMATES OF CAPITAL COSTS. 

INTEREST DURING CONSTRUCTION. 

1. The estimates given in Tables 12, 13 and 14, 
Chapter XIII. include interest during construction. 
The amount has been calculated on the basis that idle 
money is reinvested at 3~ per cent. per annum. As 
the amount involved is suLstantial and in view of the 
nature of the scheme it is suggested that if possible 
·short term borrowing should be advanced at a low rate 
of interest during the construction period. 
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2. Customs Duties. 

It is assumed that for a scheme of this nature 
no Customs Duties would be levied by the Government on 
plant for the permanent installations·or on the 
contractors plant required during construction. No 
allowance has accordingly been made for Customs Duties 
in the estimates. · 

3. Contingencies and Engineering Charges. 

Suitable allowances have been included in the 
estimates to cover reasonable contingencies and the 
cost of engineering services during co.lst!'uction. 

4. Transport of Plant and Material to Site. 

The four stations forming the Kalinadi scheme 
are close to the road and rail system connected to the 
Port of Bonbay. In view of the distances involved and 
the loads to be carried, transport, handling and haulage 
charges constitute an important factor in the total 
erected cost of the plant required. The estimates in 
the Report include for 

(a) The cost of sea transport to Bombay. 

(b) The cost of rail and road haulage 
between Bombay and the power station 
sites, including the provision of 
suitable vehicles. 

(c) Suitable sidings with lifting 
facilities for off loading plant 
at the rail terminals. 

Estimates of transport costs have been based on 
information available concerning transport conditions and 
the recommended size of the individual main generator 
units has been fixed as far as possible to meet the limit
ations imposed by :-

(i) Handling and off loading facilities 
at the Port of Bombay. 

(ii) Weight and dimAnsional limitations 
for rail and road transport between 
Bombay and the sites, assuming that 
suitable access facilities will 
become available with the construction 
of the schem:;. 
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5. Labour During Construction. 

In order to restrict the amount of skilled . 
labour required during construction of the Project, 
it has been assumed that as much of the plant as 
possible should be prefabricated so as to reduce work 
on site to a minimum and that the contnactors would 
provide skilled labour and supervision. It has also 
been assumed that the civil engineering work would be 
mechanised to the gre€\,test extent practicable. 

The sta tiona have been des~gned so that 
erection, maintenance and operation of the plant will 
be as simple as possible and on .the assumption that 
permanent operating staff will ultimately be required 
only at the major station at Nagjhiri. 

6. Curr'9nt Prices and Delivery. 

The estimates of costs arid deliveries assumed 
in this Report are based on prices for electrical and 
mechanical plant and civil engineering work ruling i~ 
mid 1943, but it is not possible to forecast with 
certainty what may be the future price levels with the 
present day unsettled industrial and social conditions 
obtaining throughout the world. We would emphasize 
that no allowance tJBs be.en made in our estimates for 
any increased costs which may take place between now 
and the time when it is decided to proceed with the 
construction of the Scheme, 

7, Power During Construction. 

It is recommended that. the power required during 
the construction period be obtained by provision of inde
pendent diesel engine generating plant to be erected on 
the site of the works. It would no doubt be possible to 
obtain a supply from the existing system or direct from 
Jog Falls, which is about 75 miles frcm the site of the 
Supa Dam, but we consider the independent diesel pl~nt to 
be preferable in this instance. 
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In the Covering Report we have referred to 
the vr.riations in the cost of firm energy when the 
load factor is altered. · 

The following tsble shows the relative plant 
installations and costs for the complete development 
on which the figures given in the Report are based, 

TiiBLE 21. 

·V~riation of Cost of Energy with Load 
Factor. 

Load Factor 40% 60% 

Firm ennu~l output 
millions of kVlh 2,800 2,800 

Fi~ plant capacity 
kilowatts 800,000 540,000 

Instelled plcnt 
capacity kilowatts 890,000 590,000 

Capital Cost of 
Development 
Crcres·cf Rupees 49.6 39.28 

Annual Ccet of Operation 
226.98 La khs cf Rupees 285 

Ccst per k.\'/h of firm 
energy delivercu tc 
the 220 kV. busbors. 0.163 0.130 

anna a annes 

80'/o 

2,800 

400,000 

440,000 

' 35.4 

205.0 

0.117 
ann"'a 

It should be noted that in the 5bove analysis 
we have eesumed that the firm ennunl output remains 
constant. The method of opereting the four stations 
as a co-ordinated Group would depend on the manner in 
which the total installed plant is distributed among 
the individual stations. .hs the load feet or decreased 
and the installed plant capacity increased, there would 
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be greatEr opportunity for utilising water which would 
otherwie e be epil t during the monsoon, while the 
rEgulation E;fforded by the Sups r€scrvoir .·tould pcrmi t 
some of the sdditional energy obt&ined in thie w~y to 
be converted into firm output. Ccnvereely bD increase 
of lo5d f~ctor would tend to rtduce the firm annual 
output. 

Ue have discounted the probability of any 
great benefit accruing to the Aalinadi scheme from 
interconnection with oth€r sources of supply, but it 
may be observed here that such interconnection could 
result in en increase in the firm output. Such an 
increase would occur, for instance, if it should prove 
p~esible to operate the Group in su9h a way thst the 
average output required during the mons~on months was 
greater than that given during the dry season, that is 
to sty if the annual load factor wae made subject to 
a favoureble eeasonal variation. 

For the above reasons, the coste given for 
load f~ctors other thsn 6~; muet be regarded as 
approximate only, but they nevertheless show the 
gencr~l trend in the cost of energy with varying 
lo::.d fsctor. 
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REF. PERIOD MEAN REF. 
LOCATION OF ANNUAL 

RECORD RAINFALL GAUGE 

A - GAUGES AT PRESENT IN EXISTENCE 

I CASTLE ROCK 191{, - 1946 255·9 
31 SUPA 18 76- 1947 91 · 5 2 
35 HALIYAL 187 5- 1946 48·4 5 
36 YE.LLAPUR 1876- 1947 98·04 
40 I<AL CHATG I 1875-1946 35 · 28 
42 kHANAPUR 1876-1 9 46 66·50 

s. 
44 DANOE.LI 1946- 1947 62 
45 I NANO IG AODA. 1946 

i 
B- GAUGES ABANDONED 

2 T I NA I CHAT 19 21- 1927 ISO t:.R . 
3 L O NDA ., - ., lOS C.R . 
4 - ., 103 S. JACALB -'T 
5 C._. ANOVAO I - 134 S. C.R. 

-6 APELI ., " 124 5 . 
7 A VEDA - 140 C.R. 
8 - " 113 S . C . R . ASU " 
9 AKETIDUDEGALI - 195 c . R . 
10 H EMAOCA - 156 S .C.R 

I I KALPA " - 130 S.C. R 

12 C.URAVAO I - " 118 5. C. R 

13 KAM9HARWAO I - 143 S . C. R. 

14 PALL! - ., 103 s. 
IS OIG G I 1920- 19 2 1 245 c. .R. 
16 !<UNDAL ., - ., 225 C.R . 

17 OHOKARPA - " 245 c. ~ . 

18 J AM60AOA(LAWOHA 192 1 0""L.\' 300 C. R: . 

19 POY " 275 C. R . 

20 ~H: L OLl " 270 C . R . 

21 k U SAV LI ., .. 280 C . R . 

22 BUMNIA ., 290 C.R . 

23 DUDHMALA " " 275 C . R . 

24 KADNA ., 245 C.R , 

25 SOLI VA " 285 C . R . 

26 DHANGA RWA OI(ALU .. 265 C.R . 

27 AN MOO .. 2 75 C . R. 

28 I<ASI<ARWADI(KA~J~ 275 C.R . 

29 KHEDA 1921- 19 27 119 s. 
30 SOMANHALLI - 42· 5 H . 

NOTES. 
1 REF'EREN CE. NUMBE RS. ( ) 'X IS TING ANO 
. A.ANO B. REFERENCES GIVlN BV A .C. E 1 TO 

ABANDONED GAUGH . <', 

AN ANNUAL RA INFALL. ' 2
' ~~R SHORT TE.RM RECORDS , THE ME.t.N ANNUAL RAII:If'All 

HAS BEEN ESTIM ATED BY COM PA R ISON WITH A CAUG£ 
WHICH HAS A LONC RECORD. 

3 REFE RENCE CAUC.E . FO I( 
. THE LONG PERIOD OAUCE WHICH H"' S B£EN USED 

£ST I M.t.T ION OF THE MEAN AN NUAL RA INFALL IS 
IND ICATED :-

C. R . CASTLE. ROCK. 

' · SUPA . 
H. HALIYAL . 
S. C.R . SUP,l, AND CASTLE ROCK. 

4 . VAL.U[S or 150H YE 'TI\L LIN(~ GIVEN IN IN C H l~. 

SCHEME CATCHMENT ARE.A BOUNDARY S HOW N T~~S == 
PROJECT " 

SCALE 4 MILES TO I INCH 

10 MIL£$ 0 
J,11l£ S 6~_..__,__.._...~-----__..1-------' 

KALINADI HYDRO-ELECTRIC SCHEME 

PLAN OF CATCHMENT AREA 

SHOWING ISOHYETALS 

. DECEMBER IS43 FIGURE N«! 3 
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VARIAT ION OF ANNUAL RAINFALL 

SUPA RAINGAUGE. 1876- !946 SHOWN THUS : . 

YELLAPUR RA INGAUGE. 1876-1946 SHOWN THUS: . 

CASTLE ROCK RAINGAUGE. . 191 6 - 1946 SHOWN 1 HUS: - ~--- -

AVERAGE ANNUAL RAINFALL 

SUPA : . . . . . . 9 1· 7oos. 

YELLAPVR: . . 98·3,.,. 

CASTLE ROCK :2503'"' 

YEARS 

SUPA RAINGAUGE. . . . 1876-1946 

YELLAPUR RAINGAUGE . . . 1876-1946 

CASTLE ROCK RAINGAUGE . 1916-1946 

KALINADI HYDRO-ELECTRIC SCHEME 

VARIATION OF ANNUAL RAINFALL. 
COMPARISON OF SUPA. YELLAPUR 

AND CASTLE ROCK 

DECEMBER 1948 FIGURE Ng 4 
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ANNUAL RAINFALL 1 DURATION CURVE 

BASED ON ANNUAL RECORDS FROM SUPA AND YELLAPUR 1876-!94£. 
I . 

THIS CURVE SHOWS THE PERCENTr GE Of TIME (YEARS) IN WHICH 

THE ANNUAL RAINFALL IS GREATER THAN A GIVEN PERCENTAGE OF 

THE MEAN ANNUAL RAINfALL . 

.KALINADI HYDRO-ELECTRIC SCHEME 

ANNUAL RAINFALL DURATION CURVE 

DECE:MBER 1948 FIGURE N9 5 



100 

\ ) ~ :J 
------------------l t -------~ I i 70~ 

'I I Hi 
1---- ----------' -~--~ I ~ 

~ 60 r-1 iJ ~ 
; 50 1----------t~ t----- --- - I 

CL WETTEST YEAR 1882 ' II 

z TOTAL RAINFALL 153 8~" ~ 

: 401------------ ----- - - .L -; f ___ , 

~ 30 ~---------- iL-l - - - - - - ------ ---1 

I 

I 
I 

20 ---- ---- - -------- F- - I 

MEAN MONTHLY RAINFALL 

/ MEAN ANNUAL RAINFALL. 91·7" 

0""" "" ,, ,---H 
>0 - OOO.~eA>"CACC Om'- t ~~~- =l- -- -

~=d L ___ r -_-_ · I 
0 ~~-~ 1 FEB l MAR f APR t MAY-l..JUN I ..JlJ_Q ~~t:-PjOC-ctifo~t;ri-0 

M 0 NT H S 

MONTHLY DISTRIBUTION OF RAINFALL 

MEAN MONTHLY DISTRIBUTION SHOWN THUS:. ·= 
MONTHLY OIS~.~IBUTION IN 1882(WETTEST RECORDED YEAR) SHOriN THUS: ----

MONTHLY DISTRIBUTION IN 1699( DRIEST RECORDED YEAR) SHOWN THUS: = -----

w 
<.!) 

~ z 
llJ 
u 
a:: 
LLI 
CL 

(/) 
<( 

::::; 
I 
1-
z 
0 
2 

:r: 
1-
:z 
0 
::E' 
c:r: 
"-' 
0. 

~ 
<( 
t;l: 

u... 
0 

c/) 

w 
I 
u 
~ 

SUPA RAJNGAUGE 1876- 1946 

50 

I 
I 

<O~ 
30 

20 

10 

1904 '-, 

MEAN MONTHLY RAINFALL I 

JAN 

MONTHS 

MONTHLY DISTRIBUTION OF RAINFALL 

MEAN MONTHLY DISTRIBUTION SHOWN THUS: . . 

1904 (EARLY MONSOON OF NORMAL INTENSITY) SHOWN THUS:------

1918 (FAILURE OF MONSOON c LONG RAINY PERIOD) SHOWN THUS: 

KALINAul HYDRO-ELECTRiC SCHEME 

MONTHLY RAINFALL DISTRIBUTION AT 
SUPA 

DECEMBER 1948 FIGURE N~ 6 
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EVA PORATIO N I SUPA RESERVOIR 
85 C USE CS I T. W . L. 1825 

( 2bbC M ILliON CUSIC FT.) ~~------r-----...J 

CA\C.HME.NT AREA 

ANNUAL RA.IN~A.L L 

ANNUAL RUN-O~f 

"' 0 
C1> 

114 SQ. MILES 
154 INCHES 

!OS INCHES 

EVAPORATION J KANERI RESERVOIR J 
10 cuS ECS .I T . W.L . I570 

(360 MILLION CUSIC f"t)l.___,-----y-------' 

II) 

N 
II) 

~ 0 KANER! 

j ::; CENERATINr. 

~ 
STfo.'TION 

"' ~, 
N 

I( SUPA ·I GENERATING 

STATION 

EVAPORATIONI DANDELI HEADPOND 
NEGLIGIBLE L T.W. L . I400 

895 

0 

"" "' M 

NAr.JHIRI 

CENERfo.TING 

STATION 

CATCHMENT AREA 400 SQ. MILES 
ANNUAL RAINFALL 144 INCHES 
ANNUfo.L RUN ·OFF 100 INCHE5 _. 
2940 

CATCHMENT AREA 
ANNUAL RAINFfo.LL 

AN:-'AL RUN.-OFF 

760 

247 SQ . MILES 
71 INCHES 
42. INCHES 

CATCHMENT AREA 
ANNUAL RAINFALL 

I LOWER KALINADI l ANNUAL RUN_j· OfF 
EVAPORATION RESERVOJ R 

678 SQ. MILES 
61 INCI-<ES 
3 3·5 I NCHES 

20 CUS EC S .I I 10 
(bOO MILliON CU BIC FT.)L T. W .L. 32.0 16 

~-,----~------~ 

NOTES 
I. Tt-IE ANNUAL RAINFALL AN D RUN·OFF" 

ARE MEA.N VALUES 

2. . MEAN FLOWS IN CUSIC FEET PER SECOHO 
ARE SHOWN THUS 

4510 

~ LR. KALINAOI 

GENERfo.TING 

STATION 

FLOW DIAGRAM 

FOR AVERAGE YEAR 

DECEMBER 1948 
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YAR IATION OF ANNUAL RUNOFF 

ESTI MATED RUNOFF TO SUPA DAM 1876-1946 SHOWN THUS: = 
RECORDED RUNOFF TO DHUPDA L WEIR 1897-1926 SHOWN THUS :~--~ 

(SEE ANNUAL REPORTS OF THE SUPPLIES OF WATER AVAILABLE 
FOR IRRIGATION WORKS AND THE DISCHARG E FROM CATCHMENT 

AREAS IN THE BOMBAY PRESIDENCY. GOVT. OF BDMBAY PW. D) 

AVERAGE AN NUAL RUNOFF 

SUPA DAM (ESTIMATE D) 93,300 MILLION CU FT. 

DHUPDAL WEIR (M EASURED) 114,000 MILLION CU FT. 

Y!E RJS 

KALINADI HYDRO-ELECTRIC SCHEME 

ANNUAL RUNOFF TO SUPA DAM 
COMPARED WITH 

ANNUAL RUNOFF TO DHUPDAL WEIR 

DECEMBER 1948 FIGURE NQ 8 
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M ONTHLY VA RIATION OF RUNOFF AT DHUPDAL WEIR 

COMPARED WITH MONTHLY VARIATION OF RAINFALL AT SUPA 

M EAN MONTHLY RA INFALL AT SUPk 

DEPARTMENT OF AGRIC ULTURE RECORDS. 1876-1946 

MEAN MONTHLY RUNOFF AT DHUPDAL WEIR 

DHUPDAL WEIR ON R. GHATPRABHA NEAR GOKAK, BELGAUM DISTRICT 

RECORDS FROM "ANNUAL REPORT OF THE SUPPLIES OF WATER . 

AVA IL ABE FOR IRRIGATION WORKS AND OF THE DISCHARGE FROM 

CATCHME NT ARE AS IN THE BOMBAY PRESIDENCY" 1896-1927. 

I I R A INFALL AT SUPA 1NOFF AT DHUPDAL WEIR 

MONTHS i MEAN RA INFALL ~RAINFALL AS i MEAN RUNOFF MONTHS RUNOFF 

IN INCHES ·'l'a OF ANNUAL\ IN CUSEC. DAYS .~S%0FANNUAL 

o 04 oot. I 3,2 95 o n 
,-
1 FEB I 0 05 007.: 2, 195 0·2% 

MAR 

AP," 

MAY 

JUN 

JUL 

AUG 

SEP 

OCT 

NOV 

DEC 

MEAN ANN 
TOTAL 

0 29 

I· 64 

2 04 

16 · 94 

37 · 68 

19 · 74 

6 24 

4 86 

I ·52 

0·35 

91 69 INS. 

0 ·31. 

I 8% 

2. 2k. 

41·1% 

21 6'Yo 

5 ·3(o 

2 0% 

1000/. 

1,548 

2,125 

2.,815 

I I 6,648 

576,608 

452.,327 

123,694 

44,574 

17,651 

5,96 1 

1,349,696 
CUSEC DAYS 

0 1% 

0·2% 

0 ·2% 

42·7% 

9·2'!'o 

I ·3% 

0 ·4% 

1000% 

KALINADI HYDRO-ELECTRIC SCHEME 

MONTHLY 0\SIRIBUTION Of RAINFALL AI SUPA 

COMPARED WITH MONTHLY RUN-OFF AT D HUPDAL 

o£CEMBER 1948 FIGURE NQ 9 



0 
0 

~ 

,, 
,, 

I~ 

, II I . t---+ 
CROUND . SLUICES: : : 

:: I ,, ,, ,, 

/ 
/ 

i 
I 

i 
\ 
\ 

j 
~~ 

i : : : : I 

I:~· 
1
·. , ~ P}-I"STOCHS 

' : : : \ 
I i i i i 
i : : :: , , 

:: 
:: 

/ : I 
I / I : 

,, 



1800 

1700 

1600 

1500 

LOWEST 
LEVEL 

1400 

1300 

1200 

1100 

1000 

900 

BOO 

700 

600 

500 

400 

I • 

VALVE 
HOUSE. 

~--------------------------------------------------------- 22,000 ~EET ------------------------------------------------------------------~ 

r z 
'" 

1800 

1700 

1600 

1500 

1400 

1300 

1200 

1100 

1000 

900 

80 0 

700 

600 

500 

400 
GENERATING STATION 

NORMAL TAILRACE. LEVEL 
340 FEET ABOVE M.S.L . 

JOO~~D~A~T~U~M~=L~IN~E~3~0~0~F~E~E~T~A~B~O~V~E~M~E~A~N~S~E~A~L!E~V!E~L~----------------------------------------------------------------------------------------------------------------------------~--------------------------1 

HORIZONTAL SCALE;- 3 INCHES TO I MILE VERTICAL SCALE;- 30 INCHES TO I MILE 

KALINADI HYDRO-ELECTRIC SCHEME 

KANERI PROJECT- SECTION THROUGH 

PROPOSED WORKS 

DECEMBER 1948 FIGURE N9· 15 
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NOTE. 
CATCHMENT AREA BOUNDARY SHOWN THUS. - --

SCALE :- liNCH TO I MILE. 
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KALINADI HYDRO-ELECTRIC SCHEME 

PLAN SHOWING NAGJHIRI PROJECT 
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