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APPENDIX Io 

RESULTS OF PRELIMnTARY BORING PROGRANThffi 

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. ~manhalli 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. Nagjhiri 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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APPENDIX II. 

RAINFI~L RECORDS USED FOR PREPARATION OF THE 

ISOHYETAL MAP - FIGURE No.3. 

Denartment of Agriculture - Poona. 

Supa - Monthly Rainfall 

Ha1iyal - Monthly Rainfall 

Ka~war - Monthly Rainfall 

1876 - 1946 

1875 - 1946 

1875 - 1946 

These gauges are in the Kalinadi Basin. There 
are also long term monthly records from 9 gauges in 
adjacent catchment areas. 

customs. 

Castle Rock - Annual Rainfall 

Daily Rainfall 

Madras and Southern Mahratta 
F 

Castle Rock - Daily Rainfall 

'Monthly Rainfall 

Londa Monthly Rainfall 

Daily Rainfall 

Bombay Electric Grid. 

1921 - 1946 

1940 - 1946 

Railwa;y. 

1933 - 1946 

1916 - 1920 

1939 - 1941 

1942 - 1946 

Monthly rainfall at 30 gauges in the Kalinadi 
Basin. These records vary in duration from one to 
seven years and were taken only during the period from 
June to november. 

Forest Department. 

Dandeli - Daily Rainfall 1946 



SUPA. 

Date 

1. 9.47 

4.9.47 

, 

6.9.47 

Dote 

30.8.47 
fJ1. 8.47 
1. 9.47 
2.9.47 
3.9.47 
4.9.47 
5.9.47 
6.9.47 
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APPENDIX III. 

SILT SAMPLES TAKEN AT SUPA AND BOMANHALLI. 

Location Total Dry ail t - Grammea per litre 
Depth at Depth 1'0" at Depth 
D Ft. below Surface 0.6 D Ft. 

500 yda. I 32' 0.180' 0.177 
upstream 
of con- II 28' 0.190 0.180 
fluence 

III 40' 0.170 0.183 

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

III 30' 0.181 0.179 

At con- I 18' 0.170 0.178 
fluence 
of Pandri II 20' 0.163 0.168 
und . 
Kalinadi III 22' ~ 0.174 0.181 
Rivers 

, . . 
AVERAGE .0.176 0.180 

LOCA'r ION of sampl es • 

I 
II 

III 

Location 

Near 
Temporary 

• •• 
• •• 
• •• 

River Gauge 

AVERAGE 

15 feet from right bank 
5 feet from left bank 

10 feet from left banlt 

Dry silt - Grammes per litre 
at Depth l' 0" below surface. 

0.062 
0.072 
0.072 
0.074 
0.070 
0.072 
0.065 
0.071 

0.070 

I 



APPENDIX IV. 

DETAILED STUDY OF ANNUAL COSTS 

OF OPERATING THE HYDRO ELECTRIC STATIONS 

AND ASSOCIATED LOCAL TRANSMISSION SYSTEM. 

Page.l. 

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) . ManAgeme nt • 

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

2. An estima'te . of the operatintJ costs under each of 
these ~eadings is given below. . 

(a) Interest 

It has been assumed that a loan will 
be obtained for the proje9t and that 
interest will be payable thereon at the 
rate of 3! per cent. per annum. The 
total capital cost of the works, including 
interest during construction and other 
charges, is estimated at 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 b~sed on annual 
repayment by the fixed annuity 
method with interest compounded 
at 3 per cent. per annum. 

(ii) Loans are repaid within the period 
applicable to the asset concerned, 
the period dating from the year in 
which the scheme commences operation~ 

(iii) That the loan pe~iods would be as 
follows :-

(a) Hydro-Electric Work. 

(iv) 

(v) 

(i) Dams, Tunnels etc. 

(1i) Pipelines, Hydraulic 
Valves Gates and 
Contro'l Equipment!' . .. 

(iii) 
- . 

Hydro-Elect.ric and 
M~chauical Plant, 
including foundations 
and . power. 'station 

100 years. 

40 years. 

building. '; 35 years. 
.. .. \, . . 

Electrical Plant and 
Transmission System. 

(:i) Swi tchgear. 

. (11) Transformers. 

(iii) Underground Cables. 

(iv) Overhead Lines. 

20 years • 

35 years. 

40 years. 

30 years. 

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

An .allowance of 10 per cent. of the 
original value has been made for the 
residual value of the assets at the 
end of the amo~tisa~1on 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. 

SUMMARY 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 
earned by investment of sinking fund accumu­
lation. 

(d) Salaries and Wages, 
.Maintenance and Management. 

(i) 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 
generating stations would be remote con­
trolled and would not therefore be 
normally attended. 

With large stations such as Nagjhiri, 
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, maihtenance and management) as 
percentages of capital expenditure work 
out approximately as follows :-

SUPA Ini tia 1 Deve lopment (Attended) 

Unattended Subsidiary Stations 

NAGJHIRI Development 

(11) Local Interconn~cting 
Transmission System 

1.35% 

1.10% - 1.15% 

1. 235% 

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. 

SALARIES AND WAGES, ~~INTENANCE AND WJrnAGEMENT, 

GENERATING STATIONS AND TRANSMISSION SYSTEM. 

ANNUAL OPERATING CHARGES 
STATION Lakhs of Rupees 

Supa 11.5Z 

Nagjhiri 21.24 

Kaneri 9.68 

Lower Kalinadi 8.19 

TOTAL 50.63 



.APPENDIX V. 

EXPLANATORY MEMORANDUM ON THE COST ESTI~~TES 

INCLUDED IN TABLES 12. 13 AND 14. 

(A) GUM~~Y OF WORKS IN EACH SECTION. 

1. Roads and Bridges. 
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Under this section is included the cost of 
improving and re-surfacing the forest and country roads 
to make th0m fit to carry the heavy 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. Dams. 

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. ~i2.e line s. 

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 
tai lrace. 

6. Hydro-Electric & Mechanical Plant. 

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

8. Local Transmission System. 

This section includes the 11/110, 110/220 and 
11/220 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 also 
for the switchgear required to connect the 7 machines 
at Nagjhiri to the same busbars. 

SOME_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 Dut~es would be levied by the Government on 
plant for the permanent installations or on the 
contractors plant required during constructiop. No 
allowance has accordingly been made for Customs Duties 
in the estimates. 

3. Contingen~ies 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 Bombay. 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 ahd 
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 dimnnsional limitations 
for rail and road transport between 
Bombay and the Sites, assuming that 
suitable access facilities will 
become available with the construction 
of the scheme. 
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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 greatest extent practicable. 

The stations have been designed 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 tr~ major station at Nagjhiri. 

6. Current Prices and Delivery. 

The estimates of costs and deliveries assumed 
in this Report are based on prices for electrical and 
mechanical plant and civil engineering work ruling i~ 
mid 1948, but it is not possible to forecast with 
certainty what may be the future price levels with the 
present day unsettled industrial and soclal conditions 
obtaining throughout the world. We would emphasize 
that no allowance has been 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. 

I t 'is recomme'nded 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 from the site of the 
Supa Dam, but we consider the independent diesel plant to 
be preferable in this instance. 
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VJ,RI1,TION OF COST OF EN:L:RGY WITH LO./"\D 
FbCTOR. 
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In the Covering Report we have referred to 
the vnriations in the cost of firm energy Nhen the 
load factor is altered. 

The folloV'/ing table shows the relative plant 
installations and costs for the compl€te developmEnt 
on which the figures given in the Report are based. 

TABLE 21. 

Variation of Cost of Energy with Load 
Factor. 

Load Factor 40% 6~ 

Firm ennuel output 
millions of k1[lh 2,800 2,800 

Firm plant capacity 
kilowatts 800,000 540,000 

Installed plant 
capacity kilowatts 890,000 590,000 

Capital Cost of 
Development 
Orore8 cf Rupees 49.6 39. 28 

Annual Coet of Operation 
226.98 Lakhs of Rupees 285 

Oos t per k\'lh 0 l' fi rm 
energy delivered to 

0.163 the 220 kV. busbars. 0.130 
annas snnas 

80% 

2,800 

400,000 

440,000 

35.4 

205.0 

0.117 
anm.s 

It should be noted that in the above analysis 
we have assumed that the firm annual output remains 
constant. The method of operating the four stations 
as a co-ordinoted Group would depend on the manner in 
which the total installed plant is distributed among 
the individual stations. As the load fector decreased 
and the installed plant capacity increased, there would 
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be greater opportunity for utilising water WhlCh would 
otherwise be spilt durlng the monsoon, while the 
regu18tion offorded by the Supe. reservoir v"v'ould permi t 
some of the 8ddltional energy obt&inea in this ~~y to 
be convcrtE:d into firm output. Convereely en increase 
of load factor would tend to reduce the firm annual 
output. 

~e have discounted the probability of any 
great benefit accruing to the Ka~inadi scheme from 
interconnection with other sou~ces of supply, but it 
may be observed here that such intercdnnection could 
result in an increase in ~he firm output. ~uch an 
lncrease would occur, for instance, if it should prove 
p08sible to operate the Group in such a way that the 
average output required during the monsnon months was 
greater than that gi ven during the dry season, that is 
to say if the annual load factor was made subject to 
a favourable seasonal varistion. 

Par the above reasons, the costE' given for 
load fB.ctors other than 607~ muet be regarded as 
apprOXImate only, but they nevertheless show the 
gencl'Q 1 trend in the coe t of en ergy wi th varying 
lO1: .. d fEetor. 
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LOCATION 

PERIOD 

Of 
RECORD 

MEAN REF. 

ANNUAL 
RAINFALL GAUGE 

- CAUCES AT PRE SENT IN EXISTENCE 

CASTLE ROCK 191(, - 1946 255 ' 9 

SUPA /876-1947 9 i'52 

HALIV .... L . IB75-1946 48 '45 

· VELL .... PUR 1$76"1947 98,04 

I< .... L.(;HATGI 1875-1946 35 ' 28 

K ....... N .... PuR 1676-1946 66 ' 50 

6ANO£.LI 1946-1947 62 S. I NA.N·OI"' ... O" .... 1946 

B .. GAUGES ABANDONED 

TINAI CHAT 1921-1927 ISO . C.R. 

LON 0 .... " - .. lOS C.R. 

JAQALaAT " - .. 103 S. 
• · 134 OHANDVADI '" - " - I.' • 124' 

, 
' 1'40 ~ .. , 

113 
" 

AI(ETIDUDEGALt " - }O 

Ht M,tlOc;.A I ' - " \ 

KALPA " - ,~ 130 
• 11.8 !?C.R. GURAI/ADI .. - " 

I(AM8"'A~IoYADI .. - " . 143 5 . C. R, 

P ... I.. 1..1 .. • - " 103 S. 

DIGe. 1920-1921 245 C.R. 

KUI'I'OAL " - " 225 C.R . 

DHOK ... RPA " - .. 245 C,R. 

JAMBOADA(LAW DH 1921 OWLY 300 C. R . 

po~ " 275 C , ~ . 

KE L.~LI C. R , 

KUS ... VLI 

B,UI,..NIA " "2 

OUOHMALA C . R -

KADNA C. R . 

SOLI VA C. p. . 

Df.4ANGAR WADI <"1.0 265 C. Po . 

ANMOD " 
275 C.R. 

KASK ... RW ... DI(IUo.RJ ..... " 
275 C. R, 

KWEOA 1921- 1927 119 S. 

BOMANHAL.L.. .. - .. 42' 5 H. 

NOTES. 
I . REF'EROIC£'- NUMBERS . 

A .ANO B . REFERENCES GIVt:N 8~ A .C,E(I) TO 'XIS-rtN<; ANO 

ABANDON E D GAUGes . 
2 . MEAN ANNUAL RAINFALL . (~ 

FOR Sf.40RT TERM R£CORDS, TI-IE MEAN ANNUAL RAIItIFALL. 
HAS BEEN ESTIMATEO 8'( COMPARISON Wtili A GAUGE . 
WHICH HAS A L.ONC· RECORD, 

3.REFE RENCE GAUGE. 
THE LONG PERI.OO ()AUCE WHIC,", "''''S iiiE'EN U,,:O' FOR 
£STIMATIO N OF THE MEAN ' ANNUAL RAINFALL IS 
INO.CATEO:-

C.R. CA!o.1'LE ROCK. 
S. SUPA . 
H . HALIVAL . 
S, C.P. . SUPA AND CASTLE ROCK. 

4 , VAI..U£5 OF 150HYETAI. L.tNE5 GIVEN IN INCH,ES. 

. ' 

SCHEME CATCHM ENT A~EA BOUNDARV 9 HOWN T~US - '---
PROJ6CT ., - .... --

SCALE 4 MILES TO t INCH 
o !!I ( 10 MIl[1i 

~~~--~~_-~I ------------~------~~~ 

KALINADI HYDRO-ELECTRIC SCHEME 

PLAN OF CATCHMENT AREA 

SHOWING ISOHYETALS 
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Of ANNUAL RAINFALL 

SUPA RAINGAUGE . 1876 1946. SHOWN THUS : .. . . ----

YfLlAPUR RAING~UGE 1876 - 1946 SHOWN THUS: .. . - ....... =--
CASTLE ROCK RAINGA . 1916- 1946 SHOWN THUS : _':=-_=-=0 

G E ANNUAL RAINFALL 

S PA: . . ... . . ~ 9/·7in$. 
Y L.LAPUR: • .. . 98·3in:l. 

C S-TL.E ROCK :250'3IftS. 

-. ., 
j 

, I 

SUPA RAINGAUGE... . 1876~1946 

YELLA,PUR · RAINGAUG~: . . 1876-1946 . 

CASTL.E ROCI< RAINGA~GE . 1916-1946 

". 

KALINADI HYDRO-ELECTRIC SCHEME 
.. 

VARIATION OF ANNUAL RAINFALL 
COMPARISON OF SUPA. YELLAPUR 

AND CASTLE ROCK 
• -J 

!~ 
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ANNUAL RAINFALL ~ DURATION CURVE 

, 
BASED ON ANNUAL RECORDS ~ROM SUPA AND YELLA PUR 1876- 1946. 

THIS CURVE SHOWS THE PEI:KENf GE Of TIME (YEARS) IN WHICH 
THE ANNUAL RAINFALL IS GREATER THAN A GIVE PERCENTAGE OF 
THE MEAN ANNUAL RAINFALL. I 

.KALINADI HYDRO-ELECTRIC SCHEME 
, 

ANN UAL RAINFALL DURATIO N CURVE I ~~ 
. ,FJ' 

,:;(0 
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90,~-----------------------r--------~----------------~ 
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70 -tt--
.... 

601--- -----------------t--ji---i j----------------·---
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o 
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~ 50 ~---------------------------T-~ 
IAJ 
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WETTEST YEAR 1882 

TOTAL RAINFAI,. L ; 15 :3 ' 85" 

II.. 40 1----------'-------------.. ---#,--
o _ J 

If) 
ljJ 

J: 
<.) 

~ 
30 1-----------

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

.. 
---~---------------f 

MEAN MONTHL.Y RAINFALL --MEAN ANNUAL RAINFALL. . 91'7/1 

20 --------.-- . .- .---- ··-- -- -II--iiiiiliiiiiiiiiii-----------------1 '2() 

DRIE ST YEA R 1899 
TOTAL RAINFALL. ' 50 '79, /1 ,--;- 't.--l--....I 

10 1--- - - - --------.... -t- -- t== ""'ir ------ -----.-.-,-- -

JAN MA R 

MONTHLY 

- -- 91 
! 

MEAN SHOWN THUS :, . . . . .. . 

10 

MONTHLY OI S-:,lJ8UTION IN 1682 ( TTEST RECORDED YEAR) SHOWN THUS : ""'-"--=....----'"> 

MONTHLY DIST RIBUTION IN la9 ge RIEST RECORDE D YEA R) SHOWN THVS: - ---

, 
SUPA RA INGAUGE 76 - 194 6 

50 r---------------~----~--------~-------------------------~ 

• 40 ~--------------"-------------T 

1904 

~------~---------__j;t_-_t_--t_1r_----·-~-'-·---.-,--4 

MEAN MONTHLY RA INFALL 

10 i--------------,..-------t-----t--t-- ---tlr---------i 
1918 

MONTHLY . OF RAIN FALL 

MEAN MONTHLY DISTRIBUTION SHOWN T US: . . . . ... _ 
1904 ( EARLY MONSOON OF NORMAL INTI: SITY) SHOWN THU S : ==_..::=. 
19 18 (FAIL~RE OF MON SOON 6 LONG RAINY P RIOO) SHOWN THUS : 

KALINADI HYDRO-ELECTRIC SCHEME 
/ 

MONTHLY RAINFALL DISTRIBUTION AT 
SUPA 

J 
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CA,.C.HMENT AR ,6. 
ANNUAL RAINfALL 
ANNUAL RUN-OH 

114 sq. MILES 
154 INCHES 
108 INCHES 

EVAPORATION KANERI RESERVOI~~~(~ 
, 11 ~:~:~ ,~, 

If) , 
If) Ir 
IlO 

I 
N I 

$ UPA 

GEWER,AiING 

STA"riON '. 

I 
If) 

III 
(t) 

N 

_E .. VA_P_O_R_AI_I O_N-I ~i~PEL I H'EAO P~)LP~ 

CATCHMENT AREA< 

ANN\J~L R~INF"LL 
ANNU,6.L RUN -Off 

... ' _1 

2940 

• 

CATCHMENT AREA 
ANNUAL RAINFALL 

ANN~At. RUN.-OFF 
-. 

400 SQ. M I LE5 
144 INCHES 
100 I NCHE!) 

247 SQ. MILES 
11 INCHES 
42. INCHES 

10 CUSECS) T. W.L. IS70 ,,':'~.· 
(360 MILLION CUBIC FT. L.-__ --_----·'.a' ... .;~!\'riliO·;· .... ' 

NEGLIG18LE ' T.W.L..14d« t;;~~I6 760 

r~ 
,i 

fl 

~. 

L\[ 
I 

~r 
~ ,." 

! 

II) r 
N 
II) 

, 
~ 0 KANERt :t, 
.J ~ CENE.RATING 
.J 
0: STA'TIO~ 
'In • '1" 

" 

NOTES 

t; ~~ 
~, ~ 1iI,6.('.J,HI~1 
.J CENER"TING 

~ ST,6.TION 

-------------- - ----- --------------

.. 

21 
~ I .... CATCHMENT ARE" 

ANNUAL RAINF"l..l. 

EVAPORA'T'ON . !LPW£R KALI" AOJ., . AN:UAL RUN.OFF 

20 CUSECS 11 ,,"''RESERVOI F ':,: .... --16 .. ~11-0-.... 
(bOOMILLION CUBIC FT.)"-..... , .w..~ ... '" ... _T_. W_ .... L •• _3_2_0 ___ ..... _·' ..... 

I In 
'It 
ID 

101 ~ 
~ ~ .... .... \I) 

678 SQ. MILES 
61 INC.HES 
33-5 I NC.HES 

. 

I. THE ANNUAL RAIN FALL. AND RUN-OFf: a: LR. KALINAOI 

ARE M£~N V~LUtS III GE~ER"TING 

2. MtAN FLOWS IN CUSIC FEET PER SECOND STA'TION . 
ARE SHOWN THUS ~ I 

45\0 

I I 
I 

KALINADI HYDRO-ELECTRIC SCHEME 

I FLOW DIAGRAM ,', 

! FOR AVERAGE YEAR j 
~~ . I • 

I .. 
9ECEMBER 1948 F CURE N~7 .. 
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VARIAT ON OF ANNUAL RUNOfF 

ESTIMATED RUNOFf TO ~UPA DAM 1876-/946 SHOWN THUS:-­
RECORDED RUNOFf TO (HUPDAL WEIR fS97- /926SHOWNTHUS:- . , 

(SEE- ANNUAL REPOR f Of THE SUPPLIES OF WATER AVAILABLE ' 
fOR IRRIGATION WORt( AND THE DISCHARGE FROM CATCHMENT 
AREAS IN THE -BOMBA PRESIDENCY. GOVT. OF BOMBAY PW.D.) 

AVERA lE ANNUAL RUNOff 

SUPA DAM (ES IMATEO) 93J 300MILLIONCU.FT. 
DHUPDAL WEIR (MEASU~ED) 114,000 MILLION CU, FT. ' • 

., 

, .. 

8:r:"'rJ J 'l ~tr~: 

• 

I" 
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MEAN MONTHLY RUNOFF At OHUPDAL WEIR 

DHUPDAL WEIR ON R. GHATPRA6HA NEAR I GOKAK, BELGAU'M DISTRICT 
RECORDS fROM "ANNUAL REPORT OF THE SUPPLIES OF WATER 
AVAILASE FOR IRRIGATION .WORKS AND OF THE DISCHARGE FROM 

eATC~MENT AREAS IN THE BOMBAY P1ESIDENCyll . 1896-1927. 

RAINFALL AT SUPA IRUNOFF AT DHUPDAL WEIR 
r--------- - ----·---+l-----'----I------l 

MONTHS MEAN RAINFALL RAINFALL AS MEAN RUNOFF MONTHS RUNOFf 
IN INCHES 'roOF ANNUAL IN CUSEe. DAYS AS%OFANNUAL 

~----I-------+__-----f___.-------_+_---__I 
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0·2% . 
--~-----------~~----~ 

~ '2% [. 2,815 MAY 2 -04 
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• 

/. 
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MONTHLY VARIA~ION Of RUNOFF AT DHUPDAL . WEIR 

COMPARED WITH ~ONTHLY VARIATION OF RAINFALL AT SUPA ~ , 

OCT 4 ' 86 5·3i{. I 44,574 3-3% 

NOV 

DEC 

MEANANN 
TOTAL 

1'82 2 '0,% 

0·35 0'4% 

91 '69 INS . /00-0% 

17,-651 I- 3% 
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•• 

0'4% 

100·0% 

, ! ,r 

KALINADI HYDRO-ELECTRIC SCHEME 

MONTHLY OlS1RlBUTION Of RAINfALL A1 SUPA 
COMPARED WIlH MONTHLY RUN-OFF AT DHUPOAL 
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NOTE. 
CATCHMEN AREA BOUNDARY SHOWN nws. -
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SCALE:- liNCH TO 'MILE. 
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KALINA~I HYDRO-ELECTRIC SCHEME 
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SHOWING NAGJHI RI PROJECT 
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NORMAL TAILRACE LEVEL 
320 FEET ABOVE M.S.L. 

'I 

O ~~D~A~T~U~M~~L~IN~E~M~E~A~N~S~E~A~L~E~V~E~L~----~------------________ ~t~------------~------------------------------------------~--~~f=~------------------------------------------------------------~----------------------------------~----~O 
,. KALlNAOI HYORO-E ECTRIC SCHEME 

. 
HORiZONTAL S ALE:- 3 INCHES TO I MILE VERTICAL SCALE:- 30 INCHES TOIMILE NAG J HIRI PROJECT ": SECTION THROUGH 

Fe t! T 
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