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Executive Summary 
 

The peninsular rivers development Component of the National Perspective envisages 
interalia diversion of surplus waters of west Flowing Rivers of Kerala and Karnataka to 
drought hit regions on the eastern side of the western Ghats. In pursuance to this, the 
present proposal of the Bedti-Varada link is aimed at diverting 242 mm of surplus waters 
of Bedti basin to water short Tungabhadra sub-basin to be utilised under Tungabhadra 
Project command.  

The proposal comprises two dams viz., Pattanadahalla on Pattanadahalla stream and 
Shalamalahalla on Shalamalahalla stream reservoirs are proposed to be connected by 
an 8.5 km long conveyance system including 2.2 km long tunnel. The water diverted 
from pattanadahalla reservoir will be let into a stream at the exit of the conveyance 
system. Leading to Shalamalahalla reservoir. The combined surpluses of Pattanadahalla 
and Shalamalahalla are proposed to be diverted from Shalamalahalla reservoir and let 
into a stream leading to Varada River at the end of 14.83 km long conveyance system 
which includes 6.8 km long tunnel. The diverted water will be lifted by 123.7 m in three 
stages before letting into Varada River. The requirement of power for lifting the water 
works out to 61.10 MW. 

The annual irrigation proposed under the link is 60,200 ha under left bank canal 
command of Tungabhadra irrigation project in the drought prone Raichur district of 
Karnataka.   

The diversion through the link is proposed in a period of 214 days from June to 
December. The canal is designed for carrying peak demands in the month of August.  

Two power houses with an installed capacity of 1.8 MW each are proposed at the toe of 
Pattanadahlla and Shalamalahalla dams. These power houses utilise the water released 
towards downstream requirement during the period from June to October for power 
generation. 

The total cost of the project has been estimated under three units viz., i) Head works of 
Pattanadahalla and Shalamalahalla dams and the inter linking system between them. 
ii) Canal system and iii) lifting arrangements and  power house complex. The cost of unit-
I works out to Rs.92.51 Crores. while the cost of unit-II is Rs. 30.34 Crores. The cost of unit-III 
comes to Rs.96.76 Crores. The total cost of the project including establishment and tools 
and plants works out to Rs.240.27 Crores. 

The link project is scheduled to be completed in a span of 7 years. The project will 
benefit the drought prone Raichur district providing assured supply for irrigation. The 
constructional activities would provide more employment opportunities resulting in the 
improved income of the people residing in the project vicinity and their socio-economic 
development. The benefit cost ratio is calculated based on annual cost and annual 
benefits which work out to 1.66. The internal rate of return of the project will be 15.30%.  

As of now, no adverse effects expected from the implementation of the project. 



2 
 

TABLE OF CONTENTS 

Executive Summary ....................................................................................................................... 1 

Salient Features .............................................................................................................................. 8 

Chapter-1 Introduction ............................................................................................................... 12 

1.1 General ............................................................................................................................... 12 

1.2 Diversion from west flowing rivers of Kerala and Karnataka and proposals by other 

organizations ............................................................................................................................ 13 

1.2.1 Bedti-Dharma link ........................................................................................................ 13 

1.2.2  Proposal by WRDO, Govt of Karnataka: ................................................................. 13 

1.3 The Report ........................................................................................................................... 13 

1.4  Link proposals .................................................................................................................... 14 

Chapter-2 Hydrology .................................................................................................................. 15 

2.1 General ............................................................................................................................... 15 

2.2  Bedti basin ......................................................................................................................... 15 

2.3 Bedti basin upto the pattanadahalla and shalamalahalla damsites: ....................... 15 

2.3.1 Water balance study at pattanadahalla and shalamalahalla damsites by 

NWDA .................................................................................................................................... 15 

2.4  Tungabhadra sub-basin ................................................................................................... 16 

Chapter-3 Head works ................................................................................................................ 17 

3.1 General ............................................................................................................................... 17 

3.2  Pattanadahalla dam ....................................................................................................... 17 

3.2.1 Location of head works ............................................................................................. 17 

3.2.2 Hydraulic and structural aspects of dam ................................................................ 17 

3.2.3.1 Spillway ...................................................................................................................... 17 

3.2.3.2 Non-overflow dam ................................................................................................... 17 

3.3 Shalamalahalla dam ..................................................................................................... 17 

3.3.1 Topography,Physiography and geology of the project area .......................... 18 

3.3.2 Hydraulic and structural aspects of dam ............................................................ 18 

3.3.3.1 Non overflow dam ............................................................................................... 18 

3.4 Inter linking system from pattanadahalla to shalamalahalla .................................. 18 

3.5 Fixation of Storage capacities ..................................................................................... 18 

3.5.1 Dead storage .......................................................................................................... 18 

3.5.2 Live storage .............................................................................................................. 19 

3.6 Working tables of Bedti varada link ............................................................................. 19 

3.6.1 Simulation Study ...................................................................................................... 19 

Chapter - 4 Conveyance system .............................................................................................. 21 



3 
 

4 .1 General .............................................................................................................................. 21 

4.2  Description of alignment ................................................................................................. 21 

4.2.1 Interlinking system between pattanadahalla and shalamalahalla reservoirs.... 21 

4.2.1.1 Reach from R.D  0.00 km to 1.70 Km ..................................................................... 21 

4.2.1.2 Reach from R.D 1.70km to 3.9 Km.......................................................................... 21 

4.2.1.3 Reach from R.D 3.90 km to 8.5 km ......................................................................... 21 

4.2.2 conveyance system from Shalamalahalla reservoir to the tributary of Varada 

river ......................................................................................................................................... 22 

4.2.2.1 Reach from RD 0 km to RD 2.7 km ..................................................................... 22 

4.2.2.2 Reach from RD 2.7 km to 5.55 km ...................................................................... 22 

4.2.2.3 Reach from R.D 5.75 km to 6.23 km ................................................................... 22 

4.2.2.4 Reach from RD 6.23 to 6.71 km .......................................................................... 22 

4.2.2.5 Reach from R.D 6.71 km to 13.03 km ................................................................. 22 

4.2.2.6 Reach from R.D 13.03 km to 14.83 km ............................................................... 23 

Chapter-5 Canal Structure ......................................................................................................... 24 

5.1 General ............................................................................................................................... 24 

5.2 Details of cross drainage works .................................................................................... 24 

5.2.1 Interlinking system from pattanadahalla to Shalamalahalla: ........................... 24 

5.2.2 Link from shalamalahalla reservoir to Varada river ............................................ 24 

5.3 Aqueducts ...................................................................................................................... 24 

5.4 under tunnels .................................................................................................................. 24 

5.5 cross masonry works ...................................................................................................... 24 

5.6 outfall structure ............................................................................................................... 24 

Chapter  6 Environmental aspects .......................................................................................... 25 

6.1 General ............................................................................................................................... 25 

6.2 Reservoir submergence .................................................................................................... 25 

6.2.1 pattanadahalla reservoir ........................................................................................... 25 

6.2.2 Shalamlahalla reservoir .............................................................................................. 25 

6.3 Rehabilitation ..................................................................................................................... 25 

6.4 Flora and Fauna ................................................................................................................. 25 

Chapter -7 Command area....................................................................................................... 27 

7.1 General ............................................................................................................................... 27 

7.2 Soils ....................................................................................................................................... 27 

7.3 Cropping pattern ............................................................................................................... 27 

Chapter-8 Cost estimates ........................................................................................................... 29 

8.1 General ............................................................................................................................... 29 

8.2  Unit-I-Head works .............................................................................................................. 29 



4 
 

8.3 Unit-II-Link Canal Systems .................................................................................................. 30 

8.4 Unit III Lifting arrangements and power house complex ............................................ 31 

Chapter 9 Time Schedule ......................................................................................................... 32 

9.1 General ............................................................................................................................... 32 

9.2  Phasing of time schedule ................................................................................................ 32 

9.3 Financial programme ........................................................................................................ 32 

Chapter -10 Economic Analysis ................................................................................................. 33 

10.1General .............................................................................................................................. 33 

10.2 Direct benefits .................................................................................................................. 33 

10.2.1 Benefits from Irrigation .............................................................................................. 33 

10.2.2 Benefits from power .................................................................................................. 33 

10.3 Indirect benefits ........................................................................................................... 34 

10.4 Benefit cost ratio .......................................................................................................... 34 

10.5 Internal rate of return ...................................................................................................... 35 

10.6 Value of water ................................................................................................................. 36 



5 
 

ANNEXURES 

No. Particulars 
2.1 Computation of annual dependable yield at Pattanadahall reservoir site for the 

period from 1970-71 to 1985-86 
2.2 Computation of annual dependable yield at Shalamalahalla reservoir site for the 

period from 1970-71 to 1985-86 
3.1 Design of Spillwayof Pattanadahalla dam 
3.2 Design of Spillwayof Shalamalahalla dam 
3.3 Slient features of Bedti-Varada Link proposal 
3.4 Yearly working table of Pattanadahalla and Shalamalahalla reservoir 

3.4.1 Monthly working table of Pattanadahalla and Shalamalahalla reservoir for the year 
1970 and 1971 

3.4.2 Monthly working table of Pattanadahalla and Shalamalahalla reservoir for the year 
1972 and 1973

3.4.3 Monthly working table of Pattanadahalla and Shalamalahalla reservoir for the year 
1974 and 1975

3.4.4 Monthly working table of Pattanadahalla and Shalamalahalla reservoir for the year 
1976 and 1977

3.4.5 Monthly working table of Pattanadahalla and Shalamalahalla reservoir for the year 
1978 and 1979

3.4.6 Monthly working table of Pattanadahalla and Shalamalahalla reservoir for the year 
1980 and 1981

3.4.7 Monthly working table of Pattanadahalla and Shalamalahalla reservoir for the year 
1982 and 1983

3.4.8 Monthly working table of Pattanadahalla and Shalamalahalla reservoir for the year 
1984 and 1985

4.1 Design of linking system between Pattanadahalla and Shalamalahalla reservoir 
4.2 Design of linking system between Shalamalahalla reservoir to Varada river 
7.1 Monthly gross irrigation requirement for Kharab crops in the command of left bank 

canal of Tungabhadra project 
8.1 Abstract of cost 
8.2 Unit-I Estimate of cost of dam and appurtenant works 
8.3 Estamate of cost of Unit II 

8.4.1 Estimate of cost of Unit III A) Lifting arrangement 
8.4.2 Estimate of cost of Unit III B) Power House Civil / Electrical works 
8.5 Unit-I Dam and Appurtenant works 
8.6 Cost of Land acquisition for link canal from Shalamalahalla to Varada (Unit-II) 
8.7 Calculation of cost of works of tunnel and canal for link between Shalamalahalla 

and Varada river 
8.8 Abstract of cost of aquaduct of link between Shalamalahalla and tributary of 

Varada river 
8.9 Abstract of cost of under tunnel 

8.10 Abstract of cost for the pumping in three stages in conveyance system from 
Shalamalahalla to a tributary of Varada river (Unit III-A) 

8.11 Cost of power house complex and its electrical components (Unit III-B) 
8.12 Computation of power requirement for lifting the water at different stages in the 



6 
 

conveyance system 
8.13 Cost of power consumption 
8.14 Cost of balancing reservoir 
10.1 Abstract of direct benefits 

10.2.1 Calculation of estimated value of produce before irrigation 
10.2.2 Calculation of estimated value of produce after irrigation 
10.3.1 Table showing yearly totals of energy produced 
10.3.2 Table showing monthly totals of energy produced 
10.3.3 Combined cost of power generation for both Pattanadahalla and Shalamalahalla 

power house 
10.4 Computation of B:C ration by discounted cash flow method 
10.5 Calculation of IRR 

 

 



7 
 

PLATES / DRAWINGS 

 

No. Particulars 
1. Index map of Bedti-Varada link 
2. Vicinity map of Bedti- Varada link 
3. Alignment of Bedti-Varada link,sheet-1 
4. Alignment of Bedti-Varada link,sheet-2 
5. Cross section and L-section of Pattanadahalla and Shalamalahalla dams 
6. L-Section of link canal/ tunnel from Pattanadahalla and Shalamalahalla  
7. L-Section of link canal/ tunnel from Shalamalahalla to a tributary of Varada river 
8. Typical section of canal and tunnel 
9. Command area map of left bank canal of Tungabhadra project 
10. Cost curve of aquaduct/ under tunnel 
11. Bar chart for construction schedule 
12. Bar chart for annual financial outlay 



8 
 

Salient Features  
1.1 Name of the project Bedti-Varada Link 
1.2 General  
1.2.1 River basin  

Name of 
a)  river 
b) Located in 
  i) state 

 
Bedti and Tungabhadra (sub-basin of Krishna basin) 

 
Karnataka 

1.2.2 Name of 
a)  river 
b) Tributary 
c) State 
d) District  
i) Reservoir  
ii) Head works 
f) village near head 
works 

 
Bedti 

 

Pattanadahalla Shalamalahalla 
Karnataka Karnataka 
North canara North canara 
Sirsi Sirsi 
Sirsi Sirsi 
Siralabail Hulgol 

1.2.3.1 Location of    
 Head works:   
 a) longitude 740  740  
 b) latitude 140  140  
1.2.3.2 a) Degree sheets 48  J/10 48  J/14 
1.2.4 Access to the project: (distance from project site) 
a Airport Dobolim 165 km 185 km 
b Rail head Talguppa 90 km 70 km 
c River head Sirsi 30 km 10km 
d Sea port Ankola 65 km 85 km 
E Sea port  Karwar 100 km 120 km 
1.2.5      Estimated life of project : 100 years 
1.3 Type of project Irrigation project  
1.3.1 Irrigation(ha) 
 Area under (irrigation breakup) 60200  
 Kharif -  
 Rabi -  
 Hot weather -  
 Two seasonal -  
 Perennial -  
 Total irrigated area 60200  
 Intensity of irrigation (percent) 80.8  
 b) Cost per hectare of gross area 

irrigated (at capital cost) 
39,912  

 c) Cost per 1000 cum of gross/live 
storage (at capital cost) 

Rs 24517/- for gross 
storage 

Rs.28102/- for live 
storage 

1.3.2 Power   
 Installed capacity(Mw) 1.8 1.8 
 Annual energy   
 i) firm 4.55 M.units  
 ii) secondary 1.80 M.units  
 iii) total 6.35 M.units  
1.3.3 Project performance Period of simulation No.of failure 
 irrigation 16 years 4 years 
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1.4 Hydrology   
1.4.1 Catchment   
1.4.1.1 Catchment area at head work site 

(sq.km) 
Pattanadahalla Shalamalahalla 

 gross 52.8 173.5 
 intercepted   
 by existing projects - - 
 By on-going projects - - 
 By contemplated projects - 30 
 Un-intercepted 52.8 143.75 
1.4.1.2 Catchment area (Sq.km) 
 Rain fed 52.8 173.75 
 Snow fed - - 
1.4.2 Precipitation 
1.4.2.1 Catchment Period of record 1970-71 to 1985-  
  Pattanadahalla Shalamalahalla 
  Annual Monsoon 

(June to Oct) 
Annual Monsoon 

(June to Oct.) 
 Average  2926 2889 2688 2589 
 Maximum 4869 4832 3765 3678 
 Minimum  2041 1995 1982 1917 
1.4.3 Annual gross yield calculated at the proposed site (Mcum) period of record 1970-

71 to 1985-86 
  Pattanadahalla Shalamalahalla 
 Maximum 298 460 
 Minimum 112 257 
 Average 170 341 
 Dependable (%)   
  Annual Monsoon 

(June to Oct) 
Annual Monsoon 

(June to Oct.) 
 50% 166 164 337 330 
 ii) 75% 134 132 287 281 
 iii)90% 120 118 266 260 
1.4.3.1 Design flood (cumec) 824 1533 
1.4.4 Climatic data 
1.4.4.1 Command-Honnavar IMD observatory and period of record 1931 to 1960  
  Normal Maximum Minimum 
 Air temperature 26.9 32.7 20 
 Humidity 76.9 91 61 
 Wind (km/hr) 5.4 7.2 4.2 
1.4.5 Utilization within the state (Mcum) 242  
1.4.5.2 Commited utilisation Pattanadahalla Shalamalahalla 
 Upstream projects   
 Projects completed - - 
 Projects under construction - - 
 Future projects - 76 
 Any other - - 
 Down stream projects   
 Project completed - - 
 Projects under construction - - 
 Future projects 53 

(Pattanadahalla 
41 

( Sonda H.E 
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H.E Project) project) 
 Any other - - 
1.4.5.3 Proposed utilization by the project 
 Kharif 242 Mm3  
 Rabi -  
 Total 242 Mm3  
1.5 Reservoir Pattanadahalla Shalamalahalla 
1.5.1 Water levels (El-m)   
 Maximum water level - - 
 Full reservoir level 512.75 480.4 
 Minimum draw down level 502.5 464.50 
 Dead storage level 502.00 464.00 
1.5.2 Free board (m) 3 3 
1.5.3 Wave height (m) - - 
1.5.4 Live storage ( M cum) 13 72.5 
1.5.5 Capacity at (Mcum)   
 Maximum water level - - 
 Full reservoir level 18 80 
 Minimum draw down level 5 7.5 
 Dead storage level 4 7 
1.5.6 Sedimentation after (Mcum) Pattanadahalla in 

years 
Shalamalahalla 

  50 100 50 100 
 Above MDDL Not studied Not studied 
 Below MDDL 1 2 3.5 7 
1.6 Reservoir submergence (ha) Pattanadahalla Shalamalahalla 
  185 820 
1.7 Head works 
1.7.1 Dam 
1.7.1.1 Masonry and concrete dam: 

( non overflow section) 
pattanadahalla Shalamalahalla 

 Type of dam Concrete gravity Concrete gravity 
 EL of top (m) 515.75 483.4 
 EL of deepest foundation 

(m) 
479.5 450.4 

 Length at top (m) 720 670 
 Length at river bed (m) 25 75 
 Width at top (m) 6 6 
 Width at deepest bed level 

(m) 
27.6 25 

 Maximum height above 
deepest foundation level m) 

36.25 33 

1.7.1.2 Spillway (overflow section) 
 Type of spillway Ogee Ogee 
 Full reservoir level (E1-m) 512.75 480.4 
 Maximum water level (E1-m) - - 
 Length (m) 50 90 
 Maximum height above the 

deepest foundation level (m) 
28.5 24.8 

 Crest level (E1-m) 507.55 475.20 
 No of gates 10 18 
 Type of gates  vertical Vertical 
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 Size of gate (m) 3.65x5.2 3.58x5.2 
 Maximum discharging capacity 

at FRL (cumec) 
901 1609 

1.8 Bedti-Varada link canal Interlinking canal 
from 

pattanadahalla 
to 

Shalamalahalla 
reservoir 

Link canal from 
Shalamalahalla to Varada 

river 

 i)Designed discharge at head 
(cumecs) 

12.98 38.13 

 ii) Bed width at off-take (m)  3.10 4.75 
 iii)Full supply depth at the off-take 

(m) 
2.1 3.15 

 iv) bed slope of canal 1:6500 1:6500 
 Length of the canal (including 

tunnel) (km)  
8.50 14.83 

 Length of tunnel (km) 2.20 6.80 
 Diameter of tunnel (m) 3.30 4.9 
 Bed slope of tunnel 1:1000 1:1000 
 Off-take level of the link canal 

(m) 
501.50(FSL) 502.30(FSL) 

 FSL at tail of the link canal (m) 497.08 (FSL) 565.00(FSL) 
 Type of canal Lined canal trapezoidal section with round 

corners 
 Side slopes 1.5H:1V 1.5H:1V 
 Type of tunnel Modified horse shoe section 
1.9 Total cost of the project Rs.24024 lakhs 
1.10 Annual benefit Rs.7075  lakhs 
1.11 Annual cost Rs.4254 lakhs 
1.11 Benefit cost ratio at 10% interest 

on capital outlay 
1.66 

1.12 Benefit cost ratio with a social 
rate of discharge of 10% 

1.55 

1.13 Internal rate of return 15.30% 
1.14 Annual cost per hectare (Rs) 7066 
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Chapter-1 Introduction  
1.1 General   
 Water  is the most precious gift of nature, the most crucial for sustaining life and is 
required in almost all the activities of man, for drinking and municipal uses ,for irrigation 
to meet the growing food and fibre needs, for industries , power generation, navigation 
and recreation. The development, conservation and use of water, therefore forms one 

country are however , limited considering the future demands. Moreover, the rainfall is 
mostly confined to the monsoon season and is unevenly distributed both in space and 
time even during the monsoon season. As a result , the country is drought prone , by the 
turn of the century, water  will be scarce resource and therefore, needs to be harnessed 
in a most scientific and efficient manner. 

 The erstwhile union Ministry of irrigation and the central water coission is 
formulated in the year 1980, a National Perspective for water resource development 
which comprises two components  viz., the Himalayan rivers development and the 
peninsular rivers development. The distinctive feature of the National Perspective 
proposal is that the transfer of water would essentially by gravity and only in some 
reaches it would be by lifts not exceeding  120 meters. The proposals are considered 
technically viable. 

   The Ministry held discussions with the concerned state Governments in the year 
1980 in which initiative taken by the government of India in preparing the National 
Perspective benefiting Various regions was welcomed by the states. The general 
consensus was that monsoon flood water which otherwise runs waste into the sea should 
be conserved in various storage reservoirs , big and small and the water conserved 
should be utilised for irrigation, power generation etc. was felt that the water availability 
and requirements of the various river basins should be assessed realistically and the 
requirements should be met adequately. It was agreed that central government , on its 
own ,will take up studies regarding possibilities of development within the basins as well 
as outside in order to firm up the quantum of water , if any, available for transfer outside. 
Agreements regarding allocation of water to the different areas would have to be 
reached at the political level at the appropriate time within broad frame work of 
national policy for development and use of water. The national water development 
agency (NWDA) was thus set up in july, 1982, as a registered society , to give concrete 
shape to the peninsular for water resources development. 

 The peninsular rivers development component envisages, as it s first part, the 
diversion of the surplus flows of the Mahanadi to the Godavari system to the water short 
Krishna, Pennar and Cauvery basins 

 This would benefit the drought prone areas of Andhra Pradesh, Karnataka, 
Maharashtra, Orissa and Tamil Nadu. The second part is to construct storages and to 
interlink the small rivers flowing along the west coast, north of Bombay and south of the 
Tapti for additional water supplies to the Bombay city and partial release of water from 
Tapi and Narmada to Saurashtra and Kutch areas. The third part envisages interlinking of 
the southern tributaries of the Yamuna and a dam on the ken at Greater Ganga and 
another dam on Yamuna at panchanad besides construction of small storages in the 
system to benefit the Ujjain and indore areas of Madhya Pradesh and the bundelkhand 
region of the uttar Pradesh . The fourth part of the proposal is to divert a part of the 
waters of the west flowing  riversof kerala and karnataka to the east for benifiting the 
drought prone areas east of the western ghats part from bringing new areas on the 
western side under irrigaton. The proposal of the peninsular rivers development 
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component of the national perspective envisages additional irrigation benefits of 13 
million hectares in Andhra Pradesh , Gujarat, Karnataka . Kerala , Madhya pradesh, 
Maharashtra , Orissa , tamil nadu and uttar Pradesh besides generation of power. 

1.2 Diversion from west flowing rivers of Kerala and Karnataka and 
proposals by other organizations 
 Due to copious rainfall, the west flowing rivers originating in western ghats carry 
abundant discharges during monsoon months. Due to steep slope and short lengths of 
the river, the topography of the region does not permit the utilization of entire waters. 
This leads to a paradoxical situation in the peninsular Indian region; abundant water and 
no land to utilise them and vast means of arable land and no water to irrigate them. The 
areas situated on the eastern side of western ghats receive scanty rainfall being situated 
in the rain shadow area and are chronically drought affected. The unutilized waters of 
west flowing rivers if harnessed at suitable locations could be transferred to deficit areas 
in the east. 

 Recognising this fact, the coittee for assessment of water resources of rivers 
flowing into Arabian sea and their utilization, proposed three links for diversion of surplus 
waters of west flowing rivers of Kerala and Karnataka. Bedti-Dharma link for diversion of 
surplus waters of Bedti basin to Dharma river was one among them. 

1.2.1 Bedti-Dharma link 
 The Bedti-Dharma link proposed by the coittee comprises a dam on Bedti river 
near Kalghatgi village in Dharwad district with a storage capacity of 442  at FRL 564 m. 
the proposal envisages diversion of 334 Mm3 of Bedti river water into Dharna river, a 
tributary of  Varada river in Tunga-bhadra sub-basin  

 The govt of Karnataka has proposed a hydro power project down-stream of the 
dam site proposed by the committee for assessment of water resources of rivers flowing 
into the Arabian sea and their utilization. The studies carried out by the NWDA at the site 
propose by govt of Karnataka indicate that no surplus water will be available for 
diversion at this site after meeting the upstream utilizations and down stream 
commitments 

1.2.2  Proposal by WRDO, Govt of Karnataka: 
 The water resources development organization (WRDO) of the govt. of 
Karnataka identified a storage dam on Shalamalahalla stream at Nilkani. This site is a 
little upstream of the shalamalahalla reservoir proposed by the NWDA. The proposal of 
WRDO involves diversion of 75.6 Mm3 of water into Varada River, a tributary of 
Tungabhadra. The requirement of this dam has been taken into account while 
computing surplus at shalamalahalla dam. 

1.3 The Report 
 This report deals with pre-feasibility study of Bedti-Varada link which form part of 
peninsular rivers development component of national perspectives. The water balance 
studies carried out by NWDA indicate that while the Bedti basin is surplus to the order 
2428 Mm at 75% dependability ( Revised water balance study of bedti sub-basin 
T.S.No.37), the Tungabhadra basin is deficit to the tune of 303Mm at 75% dependability 
(revised water balance study of Tungabhadra sub-basin and at Tungabhadra dam site 
T.S.No.65). The intensity of Irrigation is very less in the left bank canal command of 
Tungabhadra project presumably due to in sufficient water . Keeping in view the 
objectives of national perspective and in the light of the proposals made by the other 
organizations for transfer of surplus water of Bedti River could be diverted to 
Tungabhadra sub-basin. The Pattanadahalla stream and Shalamalahalla stream were 
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identified as possible storage sites for transfer of surplus waters from Bedti river . The 
diverted water will be carried  through Varada river to Tungabhadra for use in left bank 
canal command. The proposal involves diversion of surpluswaters from pattanadahalla 
to Shalamalahalla reservoir through a 8.5 km long conveyance system that includes 2.2 
km tunnel from where the combined surpluses of Pattanadahalla and Shalamalahalla 
will be diverted to Varada river by 14.30 km long Conveyance system including 6.8 km 
tunnel. 

 Detailed studies of the alignment of the proposed Badti-Varada link have been 
carried out on topo sheets to the scale of 1:50,000 based on this alignment , a 
Toposheet study report of Bedti-Varada link was prepared and circulated to all the 
concerned during December , 1991. The preliminary feasibility studies are  now carried 
out for this alignment. Plate-1 shows  the index map of Bedti-Varada link and plate-2 
Vicinity map. 

1.4  Link proposals 
 The bedti-Varada link comprises of the following components : 

1. A storage cum diversion dam  across pattanadahalla with FRL-512.75m and gross 
and live storage capacities of 18 Mm3 and 13 Mm3 respectively. 

2. A 8.50 km long conveyance system (including 2.2 km long tunnel) connecting 
pattanadahalla reservoir and shalamalahalla reservoir. The link canal takes off at 
an elevation of 501.50 m (FSL) and outfall at 497.08 m ( FSL) into a stream leading 
to Shalamalahalla reservoir. The quantum of diversion from pattanadahalla 
reservoir into shalamalahalla reservoir during the monsoon season varies annually 
based on  the storage and demand position of shalamalahalla reservoir. 

3. A storage cum diversion dam across shalamalahalla rive rwith FRl of 480.4m and 
gross and live storage capacities of 80 Mm3 and 72.5Mm3 respectively. 

4. lifting arrangements in three stages for lifting the waters from MDDL of 464.5m of 
the Shalamalahalla reservoirs into Varada river for further transfer. The total lift 
involved in three stages is 123.7m.the required discharging capacity of pumps is 
33.3 cumecs.  

5. A 14.83 km long conveyance system ( including 6.8km tunnel) connecting the 
shalamalahalla reservoir and Varada river. The canal takes off at an elevation of 
520.30 m FSL) from the delivery cistern ( after an initial lift of 57.80 m from MDDL of 
Shalamalahalla Reservoir) and discharges into an Varada river at an elevation of 
565.0 m (FSL). 

6. Two power houses with installed capacity of 1.8 MW each at the toe of 
pattanadahalla and shalamalahalla dams to utilise the water releases for 
downstream requirements for power generation   
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Chapter-2 Hydrology 

2.1 General 
 This chapter deals with the assessment of water balance at shalamalahalla and 
pattanadahalla damsites in Bedti basin. The NWDA has already prepared a preliminary 
water balances study of Bedti basin upto pattanadahalla and Shalamalahalla damsites 
(Technical study no. 133). A brief of relevant details are presented in the following 
paragraphs : 

2.2  Bedti basin 
 The bedti river ( also called as Gangavali in lower reaches ) is one of the principal 
west flowing rivers in the karnataka state. The Bedti basin lies between east longitudes of 
740 0 0 0 of the 
basin is 3902 km2  which lies in Dharwad and North Kanara districts of Karnataka. 

 The streams Shalamalahalla and Bedti halla join near Kalghatgi town and form 
the bedti river. Bedti halla and shalamalahalla streams rises from the range of hills in the 
west and south of Dharwad district of Karnataka at an elevation of 700 m above the 
MSL. The total length of the river from source to its outfall into sea near Gokarna is about 
152 Km. Sonda is tributary of the Bedti river and belo0w its confluence with Bedti the 
Bedti popularly known as Gangavali River  

2.3 Bedti basin upto the pattanadahalla and shalamalahalla damsites: 
  The catchment area of the Bedti basin upto Pattanadahalla damsite is 52.80 km2  
and that upto shalamalahalla damsite is 173.75 km2 and lies between latitudes 140

to 140 0 0

damsites is 5.8%of the total area of bedti basin and entirely lies in the Sirsi taluk of North 
Kanara district. 

2.3.1 Water balance study at pattanadahalla and shalamalahalla damsites 
by NWDA 
 The detailed computation of water balance upto Pattanadahalla and 
Shalamalahalla damsites are given in the preliminary water balance study at the above 
two damsites (NWDA tech.study No.133). Thelocation of Pattanadahalla damsiteis 
shifted upstream by about 4.5 km as from the location indicated in the preliminary water 
balance study . therefore the yield and requirement have been worked out on prorata 
basis with reference to the catchment areas. The surface water balance at 75% 
dependability , at  the pattanadahalla damsite & Shalamalahalla damsites after 
considering import,export, water needs and regeneration by 2025 AD are assessed to 
be 80 Mm3 and 167 Mm3 respectively. The cumulative surface water balance upto 
shalamalahalla at 75 % dependability is 247Mm3 (excluding reservoir evaporation loses ) 
and out of which 242Mm3 is proposed to be diverted to varada rivere in Tungabhadra  
sub-basin. The details of surface water balance are furnished in table 2.1. the yield series 
upto Pattanadahalla and Shalamalahalla damsite are given in Annnexures 2.1 &2.2 
respectively. 
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Table 2.1 Surface water balance at pattanadahalla and Shalamalahalla 

  Pattanadahalla 
damsite (Mm3) 

Shalamalahalla 
Damsite (Mm3) 

i) Gross annual yield at 75% 
dependability 

134 287 

ii) Surface water : 
     Import (+) 
     Export (-) 

 
Nil 
Nil 

 
Nil 
76 

iii) Overall availability 134 211 
iv) Surface water requirement for : 

Irrigation 
 domestic use 
Industrial use 
Hydro-power generation  
(downstream release) 
               SUB TOTAL 
                Say 

 
.82 
.45 
.64 
53 
 

54.91 
55 

 
2.68 
1.48 
2.11 
41.00 

 
47.27 

47 
v) Regeneration from (+) 

Irrigation 
Domestic 
Industrial use 
            SUB TOTAL 
             Say 

 
NIL 
0.36 
0.51 
0.87 

1 

 

vi) Surface water balance at 75% 
dependability 

80 167 

Note: * The requirement for hydropower generation show against Pattanadahalla dam 
is different from that indicated in preliminary water balance study at Shalamahalla and 
Pattanadahalla dam sites (Page 42). The Pattanadahalla dam site has been shifted by 
4.5 km upstream from the earlier location increasing the free catchment between the 
damsite proposed by NWDA and that of KPC which result in higher yields from the free 
catchment. As such there is a reduction in the commited release downstream of 
Pattanadahalla dam site. 

2.4  Tungabhadra sub-basin 
                     The river Tungabhadra is formed by the confluence of Tunga and Bhadra  
rivers. The river tunga and bhadra rises in the western ghats in the varaha Brvata hills at 
Gangamula  at an elevation of about 1198 m above MSL. The total length of river 
Tungabhadra river is 531km. the catchment area lies between latitudes 130

160 0 0 chment area of the sub-basin is 47827 km2  out 
of which 38790 km2 lies in Karnataka and 9037 km2  lies in Andhra Pradesh. Varada and 
Hagani are the two important tributaries of Tungabhadra river. 
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Chapter-3 Head works 

3.1 General 
 The head works of this project consists of two dams viz., pattanadahalla dam on 
pattanadahalla stream and shalamalahalla dam on shalamalahalla stream and 
interlinking system between these two reservoirs . The FRL of the pattanadahalla dam is 
proposed at 512.75 m and that of Shalamalahalla dam at 480.4 m. The locations of the 
dams and interlinking systems are shown in plate 3 and 4 . 

 The head works are located in the reserve forests of the western Ghats. In view of 
the uncertainity about the availability of suitable materials at reasonable lead for the 
construction of earth/rockfill dams. Construction of concrete dams is preferred. Brief 
details of the head works of the project are given in the following paragraphs.  

3.2  Pattanadahalla dam: 
3.2.1 Location of head works:  
The proposed damsite is located at latitude 140 0 
near Siralabail village in Sirsi taluk of North Kanara district of Karnataka.  

3.2.2 Topography, Physiography and geology of the project area: 
The area at the project site is hilly and covered with thick forest. The left bank of damsite 
is steeper than the right bank. A per the geological and mineral map of Karnataka and 
Goa published by Geological Survey of India in August 1981, the most prominent rock 
formation at the Pattanadahalla dam site are granites, metabasalt, greywacke- argillite 
and ultramafiecs. Field verificcation or surveys have however not been undertaken by 
the N.W.D.A. 

3.2.3Hydraulic and structural aspects of dam 
The head works at pattanadahalla dam includes : 

50 m long spill way in river portion  

Non-over-flow section of 670 m on both sides of the spillway. 

3.2.3.1 Spillway 
 The spillway with crest level at 507.55 m is proposed across river course to dispose 
of the maximum flood discharge of 901 cumecs through 10 gates of 3.65(m)*5.2 (m). 
Details of spillway calculations are given in Annexure 3.1. 

3.2.3.2 Non-overflow dam 
 The non-overflow concrete dam is 36.25 m high above deepest foundation level. 
A road way of 6m wide is provided at the top of the dam. The upstream face of the 
dam is vertical from EL +479.5 m to EL 485.0 m and from EL 495.0 m to EL 515.75 m to EL 
505.25m and from EL 505.25 to foundation level the slope is 0.8H to 1 V. The base width 
at deepest foundation level is 27.60 m. The typical section of the dam is given in plate-5. 

3.3 Shalamalahalla dam 
3.3.1 Location of head works:  
 The proposed dam site is located at latitude 140 0

about 0.5 km from Hulgol village in sirsi taluk of Norh Canara district of Karnataka. The 
Hulgol is situated on fair weather metalled road connecting Sirsi and Hulgol via Sonda.    
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3.3.2 Topography,Physiography and geology of the project area 
 The area of the project site is hilly and is covered by thick forest . the left bank of 
the river at the damsite is much steeper compared to the right bank. As per the 
geological and mineral map of Karnataka and goa published by the geological survey 
of india in August 1981, the most prominent rock formations at the shalamalahalla 
damsite are dolerite, amphibalite, dykes and geywack, argillite. Field investigations or 
surveys have however not carried out by the NWDA. 

3.3.3 Hydraulic and structural aspects of dam  
The head works at shalamalahalla dam includes : 

90 m long spillway in river portion. 

Non-overflow section of 580 m on both sides of spillway.  

3.3.4 Spillway:  
 The spillway with crest level at 475.20 n is proposed across the river course to 
dispose of the maximum flood discharge of 1609 cumecs . through 18 gates of 3.58 m x 
5.2 m . details of spillway. Are given in Annexure 3.2 . 

3.3.3.2 Non overflow dam 
 The non-overflow concete dam is 33 m high above deepest foundation level . a 
road way of 6 m wide is provided at the top of the dam.  The upstream face of the dam 
is vertical from EL 483.4 m to EL 465.0 m and from EL 455 m to EL 450.4m and has a slope 
of 1:10 from EL 483.4 m to EL 472.9 m amd from EL 472.9 to deepest foundation level the 
slope is 0.8 H: 1V. The base width at deepest foundation level is 25 m the typical section 
of the plan is given in plate-5. 

3.4 Inter linking system from pattanadahalla to shalamalahalla  
 An interlinking system of 8.5 km length comprising of 2.2 km modified horse 
shoetunnel and a trapezoidal open canal 6.3 km, length will divert the water from 
pattanadahalla to shalamalahalla. The linkcanal will take off at FSL 501.5 m and 
discharges at EL 497.8 m into a stram leading to shalamalahalla reservoir. The salient 
features of Shalamalahalla and pattanadahalla reservoirs are given in Annexure- 3.3. 

3.5 Fixation of Storage capacities  
3.5.1 Dead storage 
 The catchment area upto the two dam sites viz., the shalamalahalla and the 
pattanadahalla are mostly covered by thick forest and by rocks at fringes. As such, the 
silt load is expected to be small in comparision to other basins entirely with open 
catchment. In the absence of any observed silt load data at the proposed dam sites, a 
sediment inflow rate of 398.61 m3/km2/year of the catchment as proposed by the 
Karnataka power corporation in their projects envisaged in the Bedti : basin has been 
assumed for working out the silt load. Based on the expected silt accumulation in the 
two reservoirs after 100 years. The dead storages and dead storage levels have been 
fixed for thereservoirs using the area capacity curves. 

Sl.No Reservoirs Catchment area (km2) Silt accumulation in 100 years (Mm3) 
1. Shalamalahalla 173.75 7 
2. Pattanadahalla 52.8 2 

 Though silt accumulation for pattanadahalla reservoirs over 100 years is 2Mm3 for 
fixing dead storage level, dead storage capacityis taken as 4 Mm3 and levels are fixed 
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accordingly. The dead storage levels are 464.00 m for shalamalahalla and 502.00 m for 
pattanadahalla. 

3.5.2 Live storage  
 The live storage required at the two reservoirs have been worked out keeping in 
view the surplus water available for diversion at these two reservoirs  after meeting the 
upstream uses and committed downstream requirement for the Hydel power projects of 
the Karnataka power corporation. In the integrated operations of the two reservoirs 
considered , the water of pattanadahalla reservoir is diverted to shalamalahalla 
reservoir is diverted to shalamalahalla reservoir to the extent so as to meet the shortage 
after taking into consideration of the storage available at shalamalahalla reservoir , 
inflow into reservoir, demands for down stream requirement and monthly diversion 
required for crop water requirement in the command of LBC of Tungabhadra project 
from Shalamalahalla . As 95% of the rainfall occurs in monsoon period , it is proposed to 
store and divert water to the maximum quantity as may be possible in every monsoon 
month, the full reservoir levels (FRLS) have been fixed forn the two reservoirs using 
respective area capacity curves. The proposed live and gross storages and their FRLS for 
the twop reservoirs are as follows : 

Sl.No Reservoir Live storage (Mm3) Gross storage (Mm3) FRL (m) 
1 Shalamalahalla 72.5 80 480.4 
2 Pattanadahalla 3 18 512.75 

3.6 Working tables of Bedti varada link  
3.6.1 Simulation Study 
  The simulation study of pattanadahalla and shalamalahalla reservoirs has been 
carried out with following assumptions : 

1. Evaporation losses of the reservoirs are treated as Nil, as the total evaporation 
losses are less than 1Mm3 for each project 

2. The initial storage of pattanadahalla and shalamalahalla reservoirs are taken as 
dead storage ½ of the live storage. 

3. Operation policy : 

a) Shalamalahalla reservoir : 

The continuity equation adopted at this reservoir is 

 St+1=St + It + Rt -Dt -Qt 

Where 

St+1=Storage at the end of the t th period 

St = Storage at the beginning of the t th period 

I t= Inflows  

Rt = diverted flows from pattanadahalla reservoir during the tth period 

Dt = commited requirements both upstream and downstream during the tth period. 

Qt =quantity diverted to varada river during the tth period. 

 The operation policy at shalamalahalla is to accord priority to committed 
downstream releases. The Karnataka Govt has proposed a hydropower project namely 
Sona Hydro electric project downstream of Shalamalahalla. The balance quantum of 
water required for power generation due to interception of the catchment by the 
proposal of NWDA is met by committed downstream releases. Deficits, if any in meeting 
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the irrigation requirements/downstream requirements at shalamalahalla reservoir will be 
met from storages of pattanadahalla reservoir.    

b) Pattanadalla reservoir : 

The continuity equation adopted at this reservoir is 

 St+1=St + It + Rt -Dt -Qt 

Where 

St+1=Storage at the end of the t th period 

St = Storage at the beginning of the t th period 

I t  

Rt = diverted flows from pattanadahalla reservoir during the tth period 

Dt = commited requirements both upstream and downstream during the tth period. 

Qt =quantity diverted to varada river during the tth period. 

 The operation policy at Pattanadahalla is such that the downstream 
requirements get the priority. The Government of Karnataka has proposed a hydro-
electric project namely Pattanadahalla Hydro-electric project downstre
proposal. The reduction in the quantum of water available for power generation due to 
interception of the cathchment by the proposal of NWDA is met by committed 
downstream releases, Deficits, if any in meeting the irrigation requirements/ downstream 
requirements at Shalamalahalla reservoir will be met from storages of Pattanadahalla 
reservoir. 

 The integrated working tables of pattanadahalla and shalamalahalla reservoirs 
have benn prepared for the period 1970-71 to 1985-86. The monthly working tables are 
given in Annexures 3.4.1 to 3.4.8. the working tables indicate that the link is able to meet 
the requirements in 12 out of 16 years. 

 The  criteria adopted to restrict the height of the dams is as follows: 

1. The waters are to be transferred only during june to December  

2. No provision is made to transfer the water during rabi season. By doing so , 
constructions of large storages, which may become uneconomical due to 
topographical restrictions have been avoided. 

3. Up stream and down stream commitments are taken into account. 

4. On the basis of the above criteria, gross storage capacities of 18 Mm3 and 80 
Mm3 areprovided in the pattanadahalla and shalamalahalla reservoirs 
respectively. 

The Tungabhadra project is already under operation. However, the data on actual 
utilizations by left bank canal during kharif season were not available. The area to be 
benifited by the diverted water from shalamalahalla of the bedti basin has been arrived 
o0n the basis of average delta worked out with suitable cropping pattern under left 
bank canal by climatological method with the assumption that 75% success of the 
project is assured. 
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Chapter - 4 Conveyance system 
4 .1 General 
 The alignment of the proposed Bedti-varada link canal has been marked on 
toposheets to the scale of  1:50,000. The conveyance systemof proposed link has two 
components 1) Interlinking of pattanadahalla and shalamalahalla reservoirs and 2) Link 
canal/tunnel from shalamalahalla reservoir to tributary of varada river. The inter linking 
system of pattanadahalla and shalamalahalla reservoir is 8.5 km long  including 2.2 km 
long tunnel. The conveyance system from shalamalahalla to reservoir to varda riveris 
14.83 km long including 6.8 km long tunnel. The canal off takes from shalamalahalla 
reservoir at FSL 520.3m after an initial lift of 57.8 m and outfalls into a stream leading to 
varada river FSL565.0 m with another lift 0f 65.90 m in two stages of 25.78 , and 40.12m. 
plates 3 and 4 show the alignment of link canal. Palte-6 shows the L-section of link 
canal/tunnel from pattanadahalla to shalamalahalla reservoir, and plate-7 shows the L-
section of link canal/tunnel from shalamalahalla to the stream leading to varada river. 
The reach wise description of  the alignment is given in the following paragraphs. 

4.2  Description of alignment 
4.2.1 Interlinking system between pattanadahalla and shalamalahalla 
reservoirs 
 An open canal taking off from the pattanadahalla reservoir at FSL 501.5 m will 
deliver the water into a tunnel proposed to negotiate hill ranges after traversing a 
distance of 1.7 km. The tunnel has a lenghth of 2.2 km and discharges the diverted 
water into an open canal at its exit. The open canal taking off from the exit of tunnel at 
FSL 497.79 m will discharge the water into a stream leading to shalamalahalla reservoir 
after flowing for 4.6 km at FSL 497.08 m .The total length of interlinking system is 8.5 km 
comprising 2.2 km long tunnel. 

 The design of canal are given in Annexure 4.1 and the cross section details of 
canal/tunnel are shown in plate-8. The canal will have dimensions of 3.1 m x 2.1 m and 
the modified horse shoe tunnel has a diameter of 3.3 m. 

4.2.1.1 Reach from R.D  0.00 km to 1.70 Km 
 An open Trapezoidal canal, takes off at FSL 501.50 m from pattanadahalla 
reservoir to carry the diverted water. It passes through a dense forest upto 1.7 km. The 
canal will discharge water into a tunnel at R.D 1.70 km. The FSL of the canal at the end 
of the reah is +501.24 m. 

4.2.1.2 Reach from R.D 1.70km to 3.9 Km 
 In this reach a modified horse shoe type lined tunnel of dia 3.3 m with bed slope 
of 1:1000 is proposed to cross the ridge. The tunnel discharges water into an open canal 
at R.D. 3.9 km. 

4.2.1.3 Reach from R.D 3.90 km to 8.5 km 
 An open canal is proposed to carry the diverted water from the exit of the tunnel 
with an FSL of 479.79 m. the canal outfalls into a stream, leading to shalamalahalla 
reservoir at FSL 497.08m. The canal outfalls into a stream, leading to Shalamalahalla 
reservoir at FSL 497.08 m. The canal crosses two roads at R.D. 7.95 km and to R.D. 8.30 
km, where road bridges are proposed. 
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4.2.2 conveyance system from Shalamalahalla reservoir to the tributary of 
Varada river 
 The combined surpluses of the pattanadahalla and shalamalahalla reservoirs are 
proposed to be lifted into the delivery cistern situated at an elevation of 522.3 m. An 
open canal takes off from this delivery cistern and runs for 6.72 km before discharging 
into tunnel with lifts in two stages at RD 2.7 km and at RD 5.55 km. Two balancing 
reservoirs are proposed to facilitate lifting. A tunnel of length 0.48 km discharges water 
into an open canal which again discharges water into another tunnel. This tunnel runs 
up to RD 13.03 km before discharging into open canal which runs the water to the 
stream leading to varada river. The total length of conveyance system is 14.83 km 
including 6.8 km tunnel. Plate -8 shows the cross section of canal/tunnel. The detailed 
computations of the design of canal/tunnel are given at annexure 4.2. the reachwise 
description of link is given below: 

4.2.2.1 Reach from RD 0 km to RD 2.7 km 
 The FRL and MDDL of shalamalahalla reservoir are fixed at 480.4m and 464.5 m 
respectively. The diverted waters from shalamalahalla reservoir will be lifted by 57.80 m 
by means of 11 pumps and discharged into a delivery cistern located at an elevation of 
522.3 m. the power requirement for this lift will be around 26.6 MW 

A contour open canal of trapezoidal shape takes off from delivery cistern at FSL 520.3m 
and it passes through forest area in this reach and discharges into a balancing reservoir 
at RD 2.7 km. the FSL at the end of the reach is 519.77 m. 

4.2.2.2 Reach from RD 2.7 km to 5.55 km 
 The diverted water received at the balancing reservoir is proposed to be lifted by 
25.78 m by means of 11 pumps by consuming 13.09 MW of power. The pumped water 
will be delivered into a delivery cistern located at an elevation of 542.66 m. 

 An open canal takes off at an elevation of + 540.66 m (FSL) from the delivery 
cistern and runs upto R.D.5.55 km. In this reach, the canal crosses one road at R.D. 2.90 
km a valley from 4.10 km to 4.60 km and a small nalla at 5.23 km requiring construction 
of a road bridge, an aquaduct and an under tunnel at these locations respectivel. The 
canal discharges the water into a balancing reservoir at R.D. 5.55 km. The FSL at the end 
of the reach is 539.86 m.  

4.2.2.3 Reach from RD 5.55 km to 5.75 km 
The water received at the balancing reservoir is proposed to be lifted by 40.12 m by 
means of 11 pumps consuming 21.41 MW of power. The lifted waters will be dischrged 
into a delivery cistern at the elevation of + 576.98 m.  

 A open canal takes off from delivery cistern at + 574.98 m (FSL) and runs upto 
R.D. 5.75 km before discharging water into a tunnel at RD 5.75 km at + 574.95 m (FSL). 

4.2.2.4 Reach from R.D 5.75 km to 6.23 km 
 In this reach, modified horse shoe type tunnel of 4.9 diameter will carry the water 
through the hills and dischrages into a open canal at RD 6.23 km at + 573.22 m (FSL). 

4.2.2.5 Reach from RD 6.23 to 6.71 km 
 In this reachof the open canal, the canal crosses a stream at R.D.6.48 km where 
an aquaduct is proposed. The canal then discharge the water into a tunnel at RD 6.71 
km at + 572.85 m (FSL). 

4.2.2.6 Reach from R.D 6.71 km to 13.03 km 
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 A modified horse shoe type tunnel is proposed to carry the water in this reach to 
cross the mountain range. The diameter of the tunnel is proposed at 4.9 m. The tunnel 
will discharge water into a open canal at RD 12.64 km at 565.28 m (FSL). 

4.2.2.7 Reach from R.D 13.03 km to 14.83 km 
 In this reach an open canal carries the waters upto its outfall into a stream at 565 
m (FSL), which ultimately leads to the Varada river. 
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Chapter-5 Canal Structure 

5.1 General 
 The link canal is aligned as a contour canal, wherever feasible and wherever the 
canal comes across streams roads etc., cross drainage and cross masonry works have 
been proposed. Since the system has to cross Western Ghats, most of its length has to 
be designed as tunnel. Due to limitations in the availability of sufficient data and for 
want of field investigations and surveys, no detailed design of cross drainage works have 
been made in this report. 

5.2 Details of cross drainage works 
5.2.1 Interlinking system from pattanadahalla to Shalamalahalla: 
 In this entire run of 8.5 km (including 2.2 km long tunnel) the canal has been 
provided with two road bridges as the canal crosses two roads at RD 7.95 km and RD 
8.30 km. 

5.2.2 Link from shalamalahalla reservoir to Varada river 
 In  the entire run of 14.83 km (including 6.8 km long tunnel) the canal has been 
provided with one road bridge, two aqueducts and one under tunnel, as the canal 
crosses road a RD 2.9 km streams at R.D 4.1 km , RD 6.48km and RD 5.23 km respectively. 

5.3 Aqueducts 
 Aqueducts have been proposed for the link canal at the crossing of the streams 
where the bed level of the canal is above the high flood level of the stream. A head loss 
of 0.3 m has been assumed at each aqueduct . The location of aqueducts are shown in 
the longitudinal section of the link canal (plate -7). 

5.4 under tunnels  
 Under tunnels have been proposed for the link canal at the crossing of small 
drain. A head loss of 0.03 m has been assumed at the under tunnel. The location is 
shown in longitudinal section of the link canal. (plate-7) 

5.5 cross masonry works  
 The requirement of bridge across the canal has been ascertained from the 
details of existing roads and cart tracks crossing the alignment. The location of road 
bridges are shown in longitudinal sections of link canal (plate-6 and 7). 

5.6 Outfall structure 
 A notch type outfall structure is proposed at R.D 8.5 km at the end of 
conveyance system between pattanadahalla and shalamalahalla reservoirs and at R.D 
14.83 km of conveyance system from Shalamalahalla reservoir to Varada river. 
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Chapter  6 Environmental aspects 
Environmental aspects: 
6.1 General 
 To provide food shelter and fibre to mankind, development of water resources is 
essential and consequently interference with the environment is unavoidable. The 
environment is degraded by inappropriate planning. In respect of disturbance of 
environment there are two schools of thoughts. One school holds that ecological system 
are fragile and highly unstable. It is implicit therefore, that environment should be left as 
much as possible, in its natural state and that its diversity should be preserved at any 
cost. Modification for the purpose of development should be minimal and confine to 
the range of tolerance limits of elements of ecological system. The second school of 
thought assures that environment is globally stable and there is large element of built in 
resilience in ecological system. In any case it is essential to understand and analyse the 
impact on environment while undertaking water resources development project. A brief 
account of environment aspects of creating storages at shalamalahalla and 
pattanadahalla dam sites are given in this chapter. 

6.2 Reservoir submergence 
6.2.1 pattanadahalla reservoir  
 Based on the studies on toposheets of 1:50,000 scale it is observed that, at FRL 
512.75 m, about 185 ha of area is in sirsi taluk of North kanara district would come under 
submergence of which, 154 ha is forest land , 24 ha is cultivable land, and 16ha is under 
non-agricultural use. No important historical monuments and archaeological structures 
will be coming under submergence. No roads railwaylines will be submerged. Provision 
for compensatory  afforestation on account of submergence of forests upto FRL of 
deam has been made in the cost estimates. 

6.2.2 Shalamlahalla reservoir 
 Based on the studies on toposheets of 1:50,000 scale it is observed that at FRL 
480.4 m , an area of about 820 ha would come under submergence of which 642 ha is 
forest land,106 ha is cultivable land and 72 hectares is no agricultural land. No 
important historical monuments and archaeological structures are coming under 
submergence. Provision for compensatory afforestation on account of submergence of 
forests land upto FRL has been made in the cost estimates. 

6.3 Rehabilitation 
 Due to construction of proposed two dams, one village i.e., Hulgol with a 
population of 967 in the sirsi taluk of north kanara district of Karnataka will be 
submerged. This displaced persons will have to be resettled at suitable place and 
culturable land will have to be provided to them. In addition to this some permanent 
huts are also getting affected. These permanent huts are generally used by the 
labourers. These labourers are to be rehabilitated at a suitable places. It is preferable to 
rehabilitate these persons where comparatively more aminities are available with 
respect to the facilities available at their original settlements. 

6.4 Flora and Fauna 
 The copious rainfall and topography of the catchments provide ideal conditions 
for rich growth of varied flora in the catchment. The flora can generally be classified as 
trees, shrubs and creepers. A variety of dominant and codominant species of trees and 
shrubs and creepers exist in the evergreen, semi green moist deciduous forest and green 
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land. The important species of trees available are teak wood, Bamboo, palmyra, 
Eucalyptus etc. The shrubs include coffe and tea. A variety of rich fauna is found in the 
catchment. The Mammalian fauna commonly found in the forest are cat, tiger, jackal, 
fox, sabbar, spotted deer, Nilgai, rabbit, pig, monkey etc. Reptilian fauna found in the 
catchment are great monitor , lizard, python and cobra. Fishes of many kinds are also 
found in the river. Besides, birds such as jungle fowls. Quails, king crow, horn bills, pigeons 
etc., are also found in the catchment. 
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Chapter -7 Command area 
Command area: 
7.1 General         
 The Tungabhadra project is an interstate project between Karnataka and 
Andhra Pradesh constructed on Tungabhadra river, which is tributary of river Krishna. The 
water from this project is to be utilized by the two states as per the Krishna Water Dispute 
Tribunal award. It is proposed to utilize the waters of Bedti under left bank canal of 
Tungabhadra project during Kharif season which lies entirely in Karnataka portion. The 
water will extend the irrigation facilities to additional areas in the drought prone raichur 
district which are not covered at present under the left bank canal command. The 
status of the irrigation in Tunagabhadra sub-basin of the Krishna basin is discussed below. 

 The revised water balance study report of Tungabhadra sub-basin (Technical  
study No.65) prepared by the National Water Development Agency indicates that, the 
sub-basin had a maximum culturable area of 3365134 ha in the year 1978-79. The 
ultimate annual irrigation from existing, ongoing and future identified major. Medium 
and minor projects 2025 A.D is assessed as 1009540 ha i.e  (30% of the culturable area), 
from existing projects , 38483 ha ( 1.1 % of culturable area ) from ongoing projects and 
196334 ha (5.8 % of culturable area ) from future identified projects. The entire 
Tungabhadra sub basin has been assessed as deficit to the order of 833 Mm3 and at 
Tungabhadra damsite, magnitude of deficit is of the order of 1735 Mm3  at 75% 
dependability after considering all inbasin requirements for domestic, irrigation and 
industries. The return floes has been considered as 10% of net surface water utilization 
from major and medium projects with utiisation of 85Mm3 or more and 80%  of the 
surface water utilization for domestic and industrial purposes. The intensity of the 
irrigation of various projects in the sub basin varies between 35% and 160%. The main 
crops grown in the sub basin are paddy, wheat, jowar, Bajra , Ragi , maize, grams, 
pulses, sugarcane, chillies, ground nut, seasamum and cotton. Being deficit the irrigation 
intensity is less under Tungabhadra project which covers mostly drought areas. The 
diverted water from the bedti basin is proposed to be used in the command area of the 
left bank canal of the Tungabhadra project for irrigation of an additional area of 60200 
ha annually in the Kharif season with a delta of 0.402 m. palte-9 shows the command 
area of Tungabhadra let bank canal. 

7.2 Soils   
 Based on the information provided by the state soil survey agencies of Karnataka 
and Andhrapradesh, the soils in the command of Tungabhadra irrigation project can be 
broadly identified as Red sandy soil. Medium black soil, mixed red and black soil and 
deep black soil in Bellary and Raichur districts of Karnataka and red earth and black 
cotton soil in Kurnool districts of Andhra Pradesh. The irrigation is being already in 
practice under LBC of Tungabhadra project, it is assumed that the soils in the command 
area for which diverted waters are to be utilized are suitable for irrigation. 

7.3 Cropping pattern 
 The Cropping pattern of Tungabhadra project as supplied by the project 
authorities and furnished in the Revised water balance report (Tech. study No.65) of 
Tungabhadra sub-basin is given in table 7.1. the designed weighted average delta of 
Tungabhadra project for left bank canal, right bank low level canal and right bank high 
level canal are 1.07 m (Karnataka) and 1.39 m for Andhra Pradesh and 0.61 m for 
Karnataka respectively. 
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Table 7.1 Cropping pattern of Tungabhadra project 

Sl.no Name of the 
crops 

Left bank canal Right bank low level 
canal 

Right bank high 
level canal 

I Perennials:    
i) Sugarcane 3.5 16.6 - 
ii) Garden crops 2.6   - - 
II) Kharif:    
i) Paddy 8.7 20.2 - 
ii) Semi dry crops 36.6 - 100 
iii) Cotton 12.2 - - 
III Rabi: 

Semi dry crops 
 
36.4 

 
63.2 

 
- 

Total 100 100 100 

 Since the diverted water is expensive , a suitable cropping pattern with 
predominantly less water consuming crops and with 90% cropping with available water. 
The water requirements of the crops proposed have been computed by climatological 
approach. The weighted average delta for the proposed cropping pattern and the 
cropwise gross irrigation requirements are furnished in Annexure 7.1. 
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Chapter-8 Cost estimates 
Cost estimates: 
8.1 General 
      The surplus water diverted from Bedti is to be utilized for irrigation in Tungabhadra 
project under left bank canal. The project proposals of diversion schemes are detailed 
para 1.4. The cost of project is divided under three heads i.e., unit-I, unit II and unit III. 
Unit-I includes cost of head works and its appurtenant works of  pattanadahalla and 
shalamalahalla dams and cost of interlinking system between the two reservoirs 
including the proposed road bridges. Unit-II covers cost of link canal/tunnel from 
shalamalahalla reservoir to the stream leading to the Varada river. Unit III covers the 
cost of lifting arrangements. In the absence of detailed field investigations and surveys, 
the estimate relating to the cost of the project has been worked out on the basis of the 
cost of similar works of existing/ongoing/proposed projects in the basins. The abstract of 
cost of the  link project is given in the Annexure 8.1. The cost at the current prices (1992) 
has been arrived at by considering an escalation of 10% per year compounded 
annually. The total cost of link project works out to Rs.24027 lakhs  

8.2  Unit-I-Head works 
       The cost of the head works and appurtenant works at Shalamalahalla and 
Pattanadahalla including interlinking system and cross drainage works out to Rs.9251 
lakhs. The abstract of cost of works under this head is given at Annexure 8.2. The cost 
under various sub-heads is detailed below:  

Preliminary 

The provision under this sub-head has been made at 3% of the cost of C-works out to 
Rs.222 lakhs. 

Land 
The provision under this sub-head has been made at 4.7% of the cost of C-works based 
on the provisions kept in the proposed Mahadayi hydro-electric project in Mahadayi 
basin by Karnataka power corporation (KPC), Government of Karnataka. The cost works 
out to Rs.347 Lakhs. 

Works 

This head covers the cost of various components under the head work such as dams, 
spillway, intake structures, river diversion works, inter linking system of the reservoirs etc. 
the cost of these items except canal are worked out on unit rate basis, based on the 
cost of Mahadayi hydro-elecric project. The cost of the canal is worked out on the basis 
of the rates adopted for earth work and lining work of canal For Irukkanakudi reservoir 
tamilnadu (year 1987) for similar work. The cost works out to be Rs.7384 lakhs. The details 
of the cost abstract are given in Annexure 8.5. 

Buildings 
The cost of this item is taken as 3% of the cost of C-works which works out to be Rs.222 
lakhs. 

Plantation  
Provision for this head is made at 0.5% of cost of C-works. The cost works out to Rs.37 
lakhs.      

Miscellaneous 



30 
 

A provision of Rs.295 lakhs is made under this sub-head at 4% of the cost of C-works. 

Maintenance 
The provision under this item is made at 1% of the cost of I-Works, less cost of A, b and Q. 
this rate is as per the guidelines for preparation of project estimates for major irrigation 
and multipurpose projects. The amount works out to Rs.33 lakhs. 

Special T&P  
The provision under this sub-head is made at 4% of the cost of C-works, as provided in 
Mahadayi hydro-electric project report of Karnataka power corporation (May 1987 ). 
The amount works out to Rs.295 lakhs. 

Communication 
A provision of Rs 345 lakhs is made under this sub-head at 4.67% of C-works as per 
Mahadayi Hydro-electric project report of Karnataka power corporation (may 1987). 

Losses on stock and unforeseen items  
The cost of this item is taken as 0.25 % of I-works less the cost of A, B & Q. This is as per the 
guidelines for preparation of project estimates for major irrigation and multipurpose 
projects. The amount comes to Rs.21 lakhs. 

8.3 Unit-II-Link Canal Systems 
 The total cost of link canal system from shalamalahalla reservoir to the stream 
leading to Varada river including the cost of tunnel works out to Rs.3034 lakhs. The cost 
under various sub-heads is as detailed below and the abstract of cost of Unit-II is 
presented in Annexure 8.3. 

Preliminary 
Under this sub-head a lumpsum provision of Rs 25 lakhs is made. 

Land 
Provision made under this sub-head covers the coast of land acquisition along the link 
canal alignment. The land width and area of land to be acquired have been worked 
out and the rates of the land as adopted in the mahadayi hydro-electric project report 
have been considered. Provision is also made for rehabilitation. The amount works out to 
Rs57 laks. The details of the estimate are given in Annexure 8.6. 

Regulators 
The provision made under this sub-head covers the cost of outfall structures. Notch type 
outfall structures have been proposed at the end of the conveyance system. A 
lumpsum provision of Rs 10 lakhs has been made in the estimate. 

Cross drainage works 

The cross drainage works were proposed wherever the canals cross the streams, nalahs, 
etc.    Provisions for aqueducts etc., are made under this sub-head. The cost of 
aqueducts is based on cost curves prepared by Irrigation department, Govt of Andhra 
Pradesh Ichampally project. The amount comes to Rs.57 lakhs. Details are given in 
Annexure 8.8 and 8.9. plate -10 shows the cost curves of aqueduct and under tunnel. 

Bridges 
A lump sum provision of Rs.15.00 lakhs for bridges has been made under this sub-head. 

Buildings 
Lump sum provision of Rs. 60 lakhs has been made under this head. 
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Rock excavation and canal lining 
The rates under this item are as per the rate adopted for Irukkankudi reservoir scheme in 
Tamil nadu. The quantity to be excavated in the canal and tunnel, including lining is 
taken into this head. The cost of canal has been worked out and the rates adopted in 
Irukkanakundi project in Tamil nadu and the cost of the tunnel is based on the rates 
adopted in Mahadayi hydro-electric project of Karnataka. The amount comes to 
Rs.2652 lakhs. Details are given in Annexure 8.7.   

Plantation 

The rate adopted for this item is Rs.0.251 lakhs/running kilometer of canal based on 
Irukkanakudi reservoir scheme in Tamil nadu. The cost works out to Rs.2 lakhs. 

Miscellaneous 

Lump sum provision of Rs.25 lakhs has been made under this Sub-head. 

Maintenance 
Provision under this sub-head is made at 1% of the I-work less cost of A, B and Q which 
works out to Rs28 lakhs      

Special T&P 
Provision made under this head is 4% of the cost of canal/tunnel the amount works out 
to RS.106 lakhs. 

Communication 
Lumpsum provision of Rs.20 lakhs has been made under this sub-head. 

Losses on stock and unforeseen items 
The provision made under this sub-head is at 0.25% of the I-works less cost of A, B and Q.  

This is as per the guidelines of preparation of project estimates for major irrigation and 
multipurpose projects. The amount comes to Rs.7 lakhs. 

8.4 Unit III Lifting arrangements and power house complex 
 The total cost of lifting the water from Shalamalahalla reservoir into the link canal 
in three stages works out to Rs.9209 lakhs. The details of cost estimate are furnished in 
Annexure 8.4.1 and Annexur 8.10. The computation of requirement for power are given 
in Annexure 8.12. The cost of power consumption for lifting water is given in Annexure 
8.13. The cost of balancing reservoirs is given in Annexure 8.14. 

 Two power houses with an installed capacity of 1.8 MW each are proposed at 
the toe of pattanadahalla dam and shalamalahalla dam.these power houses utilizes 
the water released towards downstream requirement during the period from June to 
October for power generation. The cost of power house complex works out to Rs.467 
lakhs. The details of cost estimate are given in Annexure 8.4.2 and 8.11. 
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Chapter 9 Time Schedule 

9.1 General 
        The entire work of link project` is tentatively proposed to be completed in a period 
of 7 Years including construction of dams, excavation of tunnels and other major and 
minor canal structures. 

9.2  Phasing of time schedule 
         The time schedule for the construction of Bedti-Varada link will spread over a 
period of 7 years. It is expected that pre-construction and investigation surveys, design 
of civil works, acquisition of land. Procurement of construction material and equipments, 
tunneling equipments, constructionof building and laying of communication network will 
be completed in the 1st and 2nd year. The canal and tunnel excavation are proposed to 
be started in the 3rd year and will be completed by end of 7th year. The formation o 
canal embankments and lining of canal/tunnel ill be carried out simultaneously with the 
canal/tunnel will be carried out simultaneously with the canal/tunnel excavation and 
will be completed by the end of 7th year. The pumping installments will start in the 5th 
year and will be completed by 7th year. Erection of gates and other miscellaneous work 
will be completed during 7th year. The construction schedule in the form of bar chart is 
given at plate-11. 

9.3 Financial programme 
      The annual financial out lay will depend upon the quantity of works scheduled to be 
completed in a year. Accordingly a tentative financial programme has been framed for 
the project. The financial outlay in the form of bar chart is given at plate-12. 

Table 9.1 YearlyFinancialoutlay 

Yearly financial outlay 
Year Financial outlay Rs in lakhs 
 I Year 1200 
II year 3627 
III year 5000 
IV year 5000 
V year 5300 
VI year 2100 
VII year 1800 
Total 24027 
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Chapter -10 Economic Analysis 
10.1General 
 The Bedti-varada link canal is envisaged for transfer of 242 Mm3 of surplus water 
from Bedti river to Varada river in Tungabhadra sub-basin. The diverted water of 242Mm3 

will irrigate an area of 60200 ha. In Kharif season under Left Bank canal command of 
Tungabhadra project increasing its irrigation intensity from 62.2% to 80.3%. 

10.2 Direct benefits 
10.2.1 Benefits from Irrigation  
 The cropping intensity under Left bank canal of Tungabhadra project will be as 
under after implementing the proposal. 

    Intensity of irrigation 

Sl 
no 

 Before link proposal After link proposal 
Area in ha %  C.C.A Area in ha %C.C.A 

I Perennial:     
1. Sugarcane  7053 2.2 7053 2.2 
2. Garden crops 5239 1.6 3239 1.6 
II Kharif Crops:     
1. Paddy 17532 5.4 24221 7.5 
2. Semidry crops 73754 22.8 113887 35.2 
3. Cotton  24585 7.6 37963 11.7 
III Rabi:     
 Semidry crops 73351 22.6 73351 22.8 
 Total 201514 62.2 261714 80.8 

 In the absence of data on produce/ha of various crops grown under all canals of 
Tungabhadra project befor and after introduction of irrigation, it is not possible to 
calculate B.C ratio on the whole of system of Tungabhadra project. However, on the 
assumption that the area of 60200 ha which is proposed to be irrigated by the diverted 
waters would otherwise have been irrigated by the rainfall only , the B.C ratio 
calculations have been restricted to the additional area of 60200 ha only. The cost of 
distribution system has also not been taken into account since, the existing system itself is 
presumed to be sufficient to cater the needs of extra area. The abstract showing direct 
benefits from the project is given in Annexur 10.1. 

 Before introduction of irrigation in the proposed command, only 47326 tonnes of 
food grains valued at Rs.3085 lakhs were produced. The net income after meeting 
expenditure on seeds, manure, labour, depreciation on implements and land revenue 
would be around Rs.1426 lakhs. After introduction of irrigation the food production will 
increase to 114715 tonnes. There will be a net increase of production of 66889 tonnes 
over the existing production. The total value of produce after canal irrigation is 122333 
lakhs. The net value of produce after meeting expenditure on Seeds, manure, labour, 
depreciation on implements and land revenue etc will be an extra production of 66889 
tonnes of food grains valued at Rs.7011 lakhs annually. The details are given in Annexure 
10.1, 10.2.1 and 10.2.2. 

10.2.2 Benefits from power 
  Two power houses with an installed capacity of 1.8 MW each are proposed for 
power generation, once at the toe of pattanadahalla dam and the second at the toe 
of Shalamalahalla dam. These power houses utilizes the water released to meet the 
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downstream requirements during the period from June to October for power 
generation. 

The reservoir operation tables are prepared for 16 years from 1970-71 to 1985-86 are 
given in Annexure 3.4. 

The monthwise/yearwise power generated from both Pattanadahalla and 
Shalamalahalla reservoirs have been prepared for 16 years from (1970-71 to 1985-86) 
and are given in Annexure 3.41 to 3.48 average power generated in a year comes to 
6.35 M.units and considering a rate of Rs.1/- per unit the annual revenue from power 
generation comes to Rs.63.50 lakhs. Details are shown in Annexure 10.3.3. 

10.3 Indirect benefits 
         The secondary and incidental benefits that will account by the commissioning of 
this scheme are of immense value to the people of the area. The ground water will get 
supplemented by the regenerated flows and will add to rise in the water table. The 
scarcity of drinking water in these areas will be solved to a considerable extent. Increase 
in employment opportunities during construction and after, is also an indirect benefit of 
the scheme. The cropping pattern adopted in this case is the same as that existing 
under command area of Left Bank Canal of Tungabhadara irrigation project. This will 
result in better income to the farmers and bring them at par with those of the affluent 
parts. The socio-economic conditions of the population in these drought areas will 
improve and the development activities will usher in. 

10.4 Benefit cost ratio 
        The benefit cost ratio at 10% interest on the estimated cost of the project works out 
to 1.66. The details of B.C ratio calculation are given in the table 10.1. 

Table 10.1 Computation of B.C Ratio 

Sl.no 
 

Particulars Before irrigation 
(Rs. in lakhs) 

(X) 

After irrigation 
(Rs. In lakhs) 

(Y) 
I Gross receipts   
1. Gross value of the farm produce 3085 12383 
2. Dung receipts at 30% of fodder 

expenses 
139 557 

 Total 3224 12940 
II Total Expenses   
1. Expenditure on seeds 269 460 
2. Expenditure on manure 413 482 
3 Expenditure on chemicals 216 556 
4 Expenditure on labour 136 188 
5 Expenditure on fodder @ 15% of 

gross value of produce 
463 1857 

6 Depreciation on implement at 
2.75% of gross value of produce 

85 341 

7 Share and cash rent at 5% of gross 
value of produce before irrigation 
and at 3% of gross value of 
produce after irrigation. 

154 371 

8 Land revenue at 2% of gross value 
of produce  

62 248 

 Total expenses 1798 4503 
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 Net value of produce(I-II) 1426 8437 
III i)Net annual benefit from 

irrigation(Y-X) 
 7011 

 ii)Annual benefit from power 
generation 

 64 

 Total  7075 
A Net annual benefit from irrigation 

and power generation 
 7075 

B  Total cost of the project (capital)  24027 
C Annual cost   
1 Interest on capital investment at 

10% 
 2403 

2 Depreciation on civil works at 1% of 
the capital cost (less of raising 
main, pump, power house 
complex and electrical installations 
etc) assume life of the project as 
100 years. 
[24027-(1055066+2822.84+3927)] 

 198 

3 Depreciation of the pumping 
system (2822.84) @ 8.33% of the 
estimated cost of the pumping 
system(assuming life 12 years). 

 235 

4 Depreciation of the raising mains @ 
3.33% of the estimated cost 
(1055.66) assuming life 30 years.  

 35 

5 Depreciation at 90% of the 
estimated cost of power house 
complex and its all electrical 
installations (392) assuming a life of 
30 years. 

 12 

6 Charges of the power for lifting 
water for irrigation to 60200 ha @ 
Rs.1/-per unit 

 1234 

7 Annual operation and 
maintenance cost at Rs100/ha for 
60200 ha 

 60 

8 Maintenance of the head works at 
1% of its cost of 7384 lakhs 

 74 

9 Maintenance cost of power house 
complex and its electrical 
installations @ 1% of its cost of 392 
lakhs  

 4 

Total annual cost 4255 
B.C.ratio=7075/4225=2.56 

 The B.C ratio has also been worked out using discounted cash flow method. By 
this method the B.Cratio works out to be 1.55 with a discounting rate of 10%. The details 
are given in Annexure 10.4 

10.5 Internal rate of return 
   The interest rate of return of the project will be 15.3% without considering distributional 
and employment effects. Details are given in Annexure 10.5. 
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10.6 Value of water 
    The value of water per unit volume considering the annual cost will be about Rs.1.76 
per cubic metre of water diverted through link canal. The same when considered on 
capital cost of the link project would be Rs.9.93 per cubic metre of water diverted 
through link canal. 
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Bedti-Varada link project     Annexure: 2.1
Computation of annual dependable yield                                          unit: Mm3

At pattanadahalla reservoir site for the 
Catchment area: 52.8 Sq.km Period from 1970-71 to 1985-86

Sl no Year Jun Jul Aug Sep Oct Monsoon 
total

Annual yield 
(mon.total x1.0137

Yields arranged in 
descending order

1 1970-71 15 75 61 13 5 169 171 298
2 1971-72 36 53 18 11 4 122 124 218
3 1972-73 14 65 22 3 6 110 112 210
4 1973-74 29 61 47 8 6 151 153 199
5 1974-75 5 101 66 15 9 196 199 189
6 1975-76 94 76 78 36 10 294 298 180
7 1976-77 1 72 31 16 2 122 124 171
8 1977-78 22 62 29 26 5 144 146 170
9 1978-79 52 68 50 10 6 186 189 161
10 1979-80 15 43 53 13 4 128 130 153
11 1980-81 62 69 61 12 3 207 210 146
12 1981-82 22 54 72 16 4 168 170 145
13 1982-83 27 77 98 6 7 215 218 130

14 1983-84 34 59 57 24 4 178 180 124
15 1984-85 41 65 95 9 9 159 161 124
16 1985-86 42 39 46 6 10 143 145 112



50 % dependable yield= 165.50 say: 166 Mm3

75% dependable yield =133.75 say:134 Mm3

Note:-
Annual yield has been obtained by adding non-monsoon yield at 1.37% of monsoon yield 
based on the average percentage of non-monsoon yield to the monsoon yield.

Monthly yields have been worked out on prorate basis from the yield series at 
pattanadahalla reservoir given in the technical study No.PWBS/133/91, preliminary water 
balance study of Shalamalahalla and pattanadahalla dam by about 4.5 km upstream from 
the location indicated in the preliminary water balance study report.

Source:-
Preliminary water balance study at Shalamalahalla and pattanadahalla dam site in the 
Bedti basin (T.S. No.PWBS/133/191).

Toposheet study of Bedti-Varada link (T.S.No.LS-13)



Bedti-Varada link project     Annexure: 2.2
Computation of annual dependable yield unit: Mm3

at  Shalamalahalla reservoir site for the Catchment area: 173.75 Sq.km 
Period from 1970-71 to 1985-86

Sl No Year Jun Jul Aug Sep Oct Monsoon 
total

Annual yield 
(mon.total x1.0137

Yields arranged in 
descending order

1 1970-71 21 123 127 34 27 332 339 460
2 1971-72 36 125 48 28 15 252 257 446
3 1972-73 23 162 47 14 18 264 270 386
4 1973-74 49 146 96 11 16 318 325 385
5 1974-75 9 178 99 28 63 377 385 379
6 1975-76 75 133 93 50 20 371 379 361
7 1976-77 9 153 66 34 2 264 270 354
8 1977-78 25 128 60 56 22 291 297 339
9 1978-79 72 160 99 23 24 378 386 335

10 1979-80 28 108 126 27 9 298 304 325
11 1980-81 105 170 121 36 19 451 460 304
12 1981-82 22 126 160 34 12 354 361 297
13 1982-83 36 180 194 10 17 437 446 283
14 1983-84 63 103 122 51 8 347 354 270
15 1984-85 54 151 68 25 30 328 335 270
16 1985-86 50 97 91 9 31 278 283 257

50 % dependable yield= 337 say: 337 Mm3

75% dependable yield =286.5 say: 287 Mm3

Note:-

Annual yield has been obtained by adding non-monsoon yield at 2% of monsoon yield based on the average percentage of 
non-monsoon yield to the monsoon yield.

Source:-

Preliminary water balance study at Shalamalahalla and pattanadahalla dam site in the Bedti basin (T.S. No.PWBS/133/191).

Toposheet study of Bedti-Varada link (T.S.No.LS-13



Bedti-Varada link project       Annexure: 3.1

Design of spillway of Pattanadahalla dam
I    Design of spillway length:

The spillway length of dam has been worked out on the basis of flood discharge computed 
using Inglis formula and safe discharge through spillway.

a) Computation of maximum flood discharge :

Q =       124 A 

      ----------------m3/sec 

√ (A+10.4)

Where A= catchment area in Sq.km

Q=maximum flood discharges in m3/sec

Catchment area of pattanadahalla dam site = 52.8 Sq.km

Max.discharge = 124x52.8

---------------------m3/sec 

   √(52.8+10.4)

b) Design capacity of spill way :

Q=cd le (H)3/2

Where cd= co-efficient of discharge assumed as 2.2

Le= effective length of crest

Assumed overall length of spillway=50m

Assumed number of gates = 10 gates of size 3.65 mx5.2 m each 

Assumed thickness of pier=1.5m

Net length of spillway= 50-1.5x9=36.5 m  

Effective spillway length=i.e., = L-2 (NKp + Ka) H

Where L= net length of the spill way= 36.5 m

N= no of piers= 9

Kp= pier contraction co-efficient (assumed) = 0.01

Ka= Abutment contraction coefficient (assumed)=0.1

H= height of gate assumed = 5.2 m

Le = 36.5-2(9x0.01+0.1)5.2=36.5-1.976=34.52 m



Q= Cd le H3/2 = 2.2x34.52x(5.2)3/2

   = 900.53 m3/sec

Say= 901m3/sec

The designed capacity of spillway 901m3/sec as computed in (b) is more than maximum 
flood discharge of 824m3/sec as computed in (a). hence spillway provided is sufficient to 
pass the maximum flood discharge available from the catchment area intercepted by 
pattanadahalladam.



Bedti-Varada link project Annexure: 3.2
Design of spillway of Shalamalahalla dam

I   Design of spillway length

The spillway length of dam has been worked out on the basis of flood discharge computed 
using Inglis formula and safe discharge through the spillway.

a) Computation of maximum flood discharge

   

Q =       124 A 

----------------m3/sec 

√ (A+10.4)

Max.discharge = 124x173.75

---------------------m3/sec 

   √(173.75+10.4)

Say = 1588 m3/sec 

b) design capacity of spillway :

Q= Cd le(H)3/2

Where cd = co-efficient of discharge assumed as 2.2 

   le= effective length

  Assumed overall length of spillway = 90 m

  Assumed number of gates = 18 nos. of 3.58 m x 5.2 m each 

  Assumed  thickness of pier= 1.5 m

  Net length of spillway = 90-(1.5x17) = 64.5 m

  Effective spillway length le= L-2(NKp+ka)H

  Kp=pier contraction coefficient (assumed)=0.01

  Ka=Abutment concentration co-efficient assumed = 0.1

  Height of gate assumed = 5.2 m

  Le=64.5-2.81=61.69 m

  Q = cd le (H)3/2

      = 2.2x61.69x5.23/2  = 1609.32 m3/sec 



       The designed capacity of spillway is 1609 m3/sec (b) which is more than the computed 
flood discharge i.e.,588 m3/sec  (a) Hence spillway provided is sufficient to safely pass the 
maximum flood discharge drained in the catchment area intercepted by Shalamalahaala 
dam.



Bedti-Varada link project Annexure: 3.3
Salient features of the Bedti- Varada link proposal.

A. Salient features of Pattanada halla and Shalamalahalla reservoirs

Sl. No. Description Pattanadahalla dam Shalamalahalla 
dam

1. Location :
i) State Karnataka Karnataka
ii) District North Kanara North Kanara
iii) Latitude 140 40’ 05’N 140 42’ 48’N
iv) Longitude 740 41’ 40’E 740 48’ 32’E
v) River Pattanadahalla Shalamalahalla
vi) Nearby village Siralabail Hulgol

2. Hydrology :
i) Catchment area (Sq. km) 52.80 173.75
ii) Mean annual rainfall (mm) 2725- 4047 1807-2725
iii) Design flood (Cumecs) 824 1588

3. Yield at damsite at:
i) 50% dependability (Mm3) 166 337
ii) 75% dependability (Mm3) 134 287

4. Total upstream utilization (Mm3) 2 6
5. Dam/ Reservoir data: 

i) Type of dam Gravity Gravity
ii) Top level of dam (m) 515.75 483.4
iii) Full reservoir level (m) 512.75 480.4
iv) Minimum draw down level (m) 502.50 464.5
v) Dead storage level (m) 502.50 464.0
vi) River bed level (m) 485.00 455.0
vii) Height of dam from RBL (m) 30.75 28.4
viii) Water spread area at FRL (sq. km) 1.85 8.2
ix) Live storage capacity at FRL (Mm3) 13.0 72.5
x) Dead storage capacity at MDDL 
(Mm3)

5.0 7.5

xi) Length of the dam at TBL (m) 720 670
6. Spillway dam:

i) Length (m) 50 90
ii) Nos and size of gate 10 gates (3.65x5.2m) 18 gates (3.65x5.2m)
iii) Design flood discharge at FRL 
(Cumecs)

901 1609

7. Submergence data:
i) Tehsil in which submergence area 
located

Sirsi Sirsi

ii) Total submergence area (ha) 185 820
iii) No. Of villages affected Nil 1
iv) Forest  area (ha) 145 642
v) Roads (Km) Nil 0.65
vi) Population affected Nil 967



B. Salient features of the link canal/ tunnel: 

Sl. No. Perticulars Interlinking canal 
from  Pattanadahalla 
to Shalamalahalla 
reservoir

Interlinking canal 
from  
Shalamalahalla 
reservoir to Varada 
river 

1. Total length of link road canal including 
tunnel (km)

8.50 14.83

2. Bed width of canal (m) 3.10 4.75
3. Full supply depth of canal (m) 2.1 3.15
4. Designed capacity of the canal at 

head (Cumec)
12.98 38.13

5. Off- take level of the link canal (m) 501.50 (FSL) 520.30 (FSL)
6. Total lift involved (m) Nil 123.70 (3 stages)
7. Out- fall level of link canal (m) 497.08 (FSL) 565.00 (FSL)
8. Length of canal (km) 6.30 8.03
9. Length of tunnel (km) 2.20 6.80
10. Bed slope of

(a) Canal
(b) Tunnel

1:6500
1:1000

1:6500
1:1000

11. Diameter of tunnel (m) 3.30 4.90
12. Pumping capacity (Cumec) Not required 33.30





















Bedti-Varada link project           Annexure: 4.1

Design of linking system between Pattanadahalla and Shalamalahalla reservoir
A. Design of Canal:

Maximum monthly diversion of 26.9 Mm3 is proposed on the basis of working tablkes in June 
month in 30 days. The actual discharge workout to be 10.38 m3/ sec.

Design of canal section:

Design discharge assumed is 1.25 times of actual discharge.

Actual discharge required : 10.38 m3/ sec

Design discharge : 1.25 x 10.38

= 12.98 m3/ sec

Proposed section : Trapezoidal with round corners at base.

Assumed

Free board : 0.9 m

Side slope : 1.5: 1 (H:V)

Bed slope : 1: 6500 

Mannings ‘n’ : 0.018

Bed width ‘B’ : 3.1 m

Area of cross section ‘A’ : Bd + d2 (θ +Cot θ)

: Bd + d2 (0.59 +1.5)

: Bd + d2 2

Wetted perimeter : P : B+ 2d (θ +Cot θ)

: B+ 2d (0.59 + 1.5)

: B+ 4.18 d

Hydraulic mean depth ‘R’ = A : 3.1 + 2.09 d2

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

             P   3.1 + 4.18 d

By trail and error method d = 2.10 m

Area of section : A = 15.73 m

Perimeter : P = 11.88 m

Hydraulic mean : R = 1.324 m

Design velocity V = 0.831 m/sec

Design discharge Q = A.V = 13.07 m3/sec



Designed discharge is more than the discharge required. Hence, bed width and depth 
assumed are suitable to pass the required discharge.

Proposed Section B = 3.1 m, d = 2.1 m

B. Design of tunnel: 

Discharge required : 10.38 m3/ sec

Design discharge : 1.25 times of actual discharge

: 1.25 x x10.38 = 12.98 m3/ sec

Type of proposed section : Modified horse shoe

Proposed radius : 1.65 m

Assumed ‘n’ : 0.018

Slope assumed : 1:1000

Area of cross section A : 3.2535 r2

A : 8.858 m2

Wetted perimeter P : 6.4263 r

P : 10.603 m

Designed discharge is more than the discharge required. Hence the section is suitable to 
pass the required discharge.



Bedti-Varada link project Annexure: 4.2

Design of linking system between Shalamalahalla reservoir to Varada river

A. Design of Canal: 

Maximum monthly diversion of 81.7 Mm3 is proposed to be diverted on the basis of working 
tables in August month in 31 days. The average works out to be 30.5 m3/sec.

Actual dischage required :  30.5 m3/sec

Design discharge is 1.25 times of actual discharge

Design discharge : 1.25 x 30.5 = 38.13 m3/sec

Proposed section : Trapezoidal with round corners 
  at base

Assumed

Free board : 0.9 m

Side slope : 1.5 : 1 (H:V)

Bed slope : 1: 6500

Mannings ‘n’ : 0.018

Bed width ‘B’ : 4.75 m

Area ‘A’ : Bd + d2 (θ +Cot θ)

: Bd + d2 (0.59 +1.5)

: Bd + 2.09d2

Wetted perimeter ‘P’ : B + 2d (θ +Cot θ)

: B + 2d (0.59+1.5)

: B + 4.18 d

Hydraulic mean depth ‘R’ = A = 4.75 d + 2.09 d2

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

         P    4.75 + 4.18 d

Q= A.V = (4.75d + 2.09 d2) x ቂ ଵ଴.଴ଵ଼ቃ ቂସ.଻ହௗାଶ.଴ଽௗమସ.଻ହାସ.ଵ଼ௗ ቃమయ ቂ ଵ଺ହ଴଴ቃభమ

36.25 x 1.451 = (ସ.଻ହௗାଶ.଴ଽ ௗమ)ఱయ(ସ.଻ହାସ.ଵ଼ௗ)మయ
By trail and error method d= 3.15 m

Area of section : A= 35.70 m2

Perimeter : P= 17.92 m



Hydraulic mean

Depth : R= 1.993 m

Design velocity V = 1.091 m/sec

Design discharge Q= A.V = 35.7 X 1.091 = 38.95 m3/ sec

Designed discharge is more than the discharge required. Hence bed width assumed are 
suitable to pass the required discharge.

Proposed Section B= 4.75 m, d= 3.15 m

B. Design of tunnel:

Discharge required : 30.5 m3/ sec

Design discharge : 1.25 times of actual discharge

Type of proposed section : 1.25 x 30.5 = 13 m3/sec

Proposed radius : 2.45 m

Assumed ‘n’ : 0.018

Slope assumed : 1:1000

Area of cross section A : 3.2535 r2

A : 19.529 m

Wetted perimeter P : 6.4263 r

P : 15.744 m

Hydraulic mean depth ‘R’ = ஺௉ = ଵଽ.ହଶଽଵହ.଻ସସ = 1.240 m

Velocity V = ଵ௡ 𝑅మయ 𝑆భమ = ଵ଴.଴ଵ଼ (1.240)మయ ቂ ଵଵ଴଴଴ቃభమ= 2.028 m/sec

Discharge in the proposed section : A x V

= 19.520 x 2.028 = 39.60 m3/sec

Designed discharge is more than the discharge required. Hence the section is suitable to pass 
the required discharge



Bedti-Varada link project            Annexure: 7.1

Monthly gross irrigation requirement for Kharif crops in the 
command of the LBC of Tungabhadra

Sl. 
No.

Crop Area 
in ha

Gross irrigation requirement  (Mm3) Total
Jun July Aug Sept Oct Nov Dec

1. Paddy 6689 4.53 35.35 27.32 23.84 1.94 - - 92.98
2. Semidry crops
a) Jowar 6689 1.02 2.23 7.83 3.55 0.67 - - 15.30
b) Groundnut 13378 2.29 4.45 14.25 3.55 1.17 - - 25.71
c) Cotton 13378 1.73 4.45 7.69 14.40 11.77 15.96 7.75 63.75
d) Chillies 10033 0.82 3.34 12.86 3.50 0.49 - - 21.10
e) Pulses 10033 1.53 3.34 11.75 5.33 1.02 - - 22.97

Total 60200 11.92 53.16 81.70 54.26 17.06 15.96 7.75 241.81
Say 11.9 53.2 81.7 54.3 17.1 16.0 7.8 242.0



Bedti-Varada link project              Annexure: 8.1
Abstract of cost:
Description

Direct charges:
Sl. 
No.

Perticulars Expenses (Rs in lakhs)

I Works:
Unit-I Dam and appurtenants 9251
Unit- II canals, tunnels, bridges and C.D works 3034
Unit-III Power house and lifting arrangements 9676
Sub-Total 21961

II Establishment:
(10% of I-works less B-Lands) 2127

III Tools and Plants (1% of I-works) 220
IV Suspenses: Nil
V Receipt and recoveries:
a) Resale value of special T & P

@ 75% of Rs. 484/- lakhs (-) 363
@20 % of Rs. 207/- lakhs (-) 41

b) Resale values of temporary buildings:
@15% cost of temporary buildings of Rs. 645/- lakhs (-)

97
(-) 501
Total 23807

Indirect charges:
Audit and Accounts (1% of I - Works) 220
Grand total 24027



Bedti-Varada link project Annexure: 8.2

Unit-I

Estimation of cost of Dam and Appurtenants work

Sl. 
No.

Description of civil works Expenses 
(Rs. In lakhs)

A Preliminary (3% of C-works) 222
B land (4.7% of C- works) 347
C Works 7384
K Buildings (3% of C-works) 222
M Plantation (0.5% of C-works) 37
O Miscellaneous (4% of C-works) 295
P Maintenance during construction (1% of I-works 

less A, B & Q)
83

Q Special T& P (4% of C-works) 295
R Communication (4.67% of C-works) 345
Y Loss on stock and unforeseen items (0.25% of I-

works less A, B & Q)
21

Total 9251 lakhs

Note: Cost of C-works of dams and tunnels of interlinking system worked out by adopting 
rates adopted in the project report of Mahadayi hydro-electric project of Karnataka Power 
Corporation for similar works. Cost of construction work of canal of interlinking system has 
been worked out based on the rates adopted for canal in the Irrukkankudi reservoir 
scheme. Details are given in Annexure- 8.5.



Bedti-Varada link project Annexure: 8.3
Estimate of cost of Unit-II
Civil works
Canals and Tunnels:
Description of works 
Sl. 
No.

Description of civil works Expenses 
(Rs. In lakhs)

A Preliminary 1.8 25
B land 27
C Works Nil
D Regulators 1.8 10
F Cross drainage works 57
G Bridges 1.8 15
K Building 1.8 60
L Earth work and linking work of canal and tunnel 2652
M Plantation 2
O Miscellaneous 1.8 25
P Maintenance (1% of I-works less A, B & Q) 28
Q Special T& P (4% of L-Earth work & Lining) 106
R Communication 1.8 20
Y Losses on stock (at 0.25% of I-works less A, B & Q) 7

Total 3034

Note: Cost of civil works of tunnel has been worked out based on the rates adopted in the 
project report of Mahadayi hydro-electric project of Karnataka Power Corporation for 
similar works. Cost of construction work of canal has been worked out based on the rates 
adopted for canal in the Irukkankudi reservoir scheme for similar works. Cost of cross 
drainage work has been estimated from the cost curves. Details are given in Annexures: 8.6, 
8.7 and 8.8.



Bedti-Varada link project Annexure: 8.4.1
Estimate of cost of Unit-III
Civil works
A) Lifting arrangements:
Description of works
Sl. 
No.

Description of works Expenses 
(Rs. In lakhs)

A Preliminaries (2 % of C-works) 137
B land (4.7% of C-works) 322
C Works 6852
K Building (5% of C-works) 343
M Plantation (0.5% of C-works) 34
O Miscellaneous (4% of C-works) 274
P Maintenance (1% of I-works less A, B and Q) 84
Q Special T & P (4% of C-works) 274
R Communication (4.67% of C-works) 320
S Power plant and Flectrical system 8% of C-works 548
Y Loss on stock and unforreseen (0.25% of I-works 

less A, B & Q)
21

Total 9209

Note: Cost of C-works is worked out on the lines of Sri Ram Sagar Lift Irrigation project of 
Andhra Pradesh, 1986 and detailes project report of Mahadayi hydro-electric project of 
Karnataka Power Corporation- 1990. Details are given in Annexure: 8.9 to 8.10.



Bedti-Varada link project Annexure: 8.4.2
Estimate of cost of Unit-III

B) Power house Civil / Electrical works

Description of works
Sl. 
No.

Description of works Expenses 
(Rs. In lakhs)

A Preliminaries -
B Land -
C Works 392
K Building (5% of C-works) 20
O Miscellaneous (4% of C-works) 16
P Maintenance (1% of I-works less A, B & Q) 4
Q Special T & P (4% of C-works) 16
R Communication (4.67 % of C-works) 18
Y Loss on stock and unforeseen otems (0.25% of I-works 

less A, B & Q)
1

Total 467
Total cost of Unit-III = 9209+467 = 9676 lakhs (Annexure 8.4.1 and 8.4.2)

Note:
Cost of C-works is worked out from the rates taken from the Kotni power house of Mahadayi 
hydro-electric project, 1987 of KPC projecting the same to 1992.

Preliminaries is already included in the rate and land is under civil works of dam, since 
power house is located at the toe of the dam. S-power plant and electrical system is not 
considered separately since they are the main item coming under works.

The computations in the case of C-works are given in Annexure 8.10.



Bedti-Varada link project Annexure: 8.5
Unit-I Dam and Appurtenants works:

Analysis of unit rate and cost of C-works of dams and interlinking system.

In the absence of detailed date for rate analysis, the ration has been calculated on the 
proportionate basis of cost of construction of work of dam and appurtenant works from 
Mahadayi hydro-electric project report prepared by Karnataka Power Corporation in the 
year 1987.

The cost of C-works of Kotni dam (This include cost of care and diversion of river, 
preparation of foundation, dam and     appurtenant worksincluding intake structures 
contegenecies at 3 % and work charged establishment at 2 %) = 1048.16 Lakhs

Projecting this rate to 1992, by taking 10% escalation compounded annually (Period 1987 to 
1992)                            

                                                                  = 1048.16 ቂ1 + ଵ଴ଵ଴଴ቃହ
       = 1688.10 lakhs

Total concrete content of Kotni dam        = 79770 m3

Rate per cubic meter of concrete content = ଵ଺଼଼.ଵ଴଻ଽ଻଻଴ lakhs

                                                                  = 0.02116 lakh/ m3

The National Water Development Agency has not done any field investigations of dam 
sites. In the absence of relevent information regarding geology of dam site, the depth of 
foundation has been assumed as 5.5 m for Pattanadahalla dam and 4.6 m for 
Shalamalahalla dam below the natural ground profile and the same has been considered 
for calculation of quantity of concrete contents of dam.

A. Pattanadahalla dam:

Length of dam at FRL= 685 meters

(i) Quantity of concrete upto FRL from deepest foundation level

R.D. (m) Height of dam upto FRL 
512.750 m from foundation 
level (m)

Area of section (sq. m)

0 5.5 33.0
38 13.5 95.40
88 23.5 245.05
138 33.25 475.23
163 33.25 475.23
213 31.25 421.63
263 29.00 365.15
313 26.75 312.78
363 24.75 269.98
413 22.50 226.13
463 20.25 186.84
513 18.25 155.74



563 18.25 155.74
613 14.75 109.53
663 8.25 49.73
685 5.50 33.0

Total quantity of concrete from foundation level at FRL

V= 38 ቂଷଷ.଴ାଽହ.ସଶ ቃ+ 50 ቂଽହ.ସାସ଻ହ.ଶଷଶ + 245.05ቃ = 25 (475.23) + 50 ቂସ଻ହ.ଶଷାସଽ.଻ଷଶ + 421.63 + 365.15 +312.78 + 269.98 + 226.13 + 186.84 + 155.74 + 155.74 + 109.53ቃ+ 22 ቂସଽ.଻ଷାଷଷ.଴ଶ ቃ
= 2439.6 + 26518.25 + 11880.75 + 123300.00 + 910.03

= 165048.63 m3

(ii) Quantity of concrete from FRL to top of dam = 720 x 3x 6 = 1296 m3

(iii) Quantity of concrete for foundation for road on both sides  = 2 x 25 x 6 x 0.3

     = 90 m3

Total quantity of concrete      = 178100 m3

Deductions for :

(i) Drainage gallery 

    (assumed size : 2m x 3m) 950 x 2 x3      = 5700 m3

(ii) For drain in gallery

    (assumed size : 1m x 1m) 950 x 1x 1      = 950 m3

(iii) For spillway portion

36.3 x 6 ቂହ.ଶା଻.ହ ଶ ቃ      = ଵଷଽ଴.଺ହ ௠ଷ଼଴ସ଴.଺ହ ௠ଷ
                                Say            : 8040 m3

Net quantity of concrete : 178100 – 8040 = 170060 m3

Note: * Length of drainage gallery and drains are taken as the length of valley along the 
natural ground profile.

+ Depth of spillway portion at the d/s face is calculated from FRL to the level of a 
point at which vertical line and d/s slope meets i.e., 512. 75 – 505.25 = 7.500 m

Cost of construction works of Pattanadahalla dam @ Rs. 2116 / m3

= 170060 x 2116 = 3598.47 lakhs Say= Rs. 3598 lakhs 

B. Shalamalahalla dam



Length of dam at FRL = 630 meters

(i) Quantity of concrete upto FRL from deepest foundation level 



R.D. (m) Height of dam upto FRL 
480.4 m from foundation 
level (m)

Area of section 
(sq.m)

Remarks

0 4.6 27.6 --
25 12.4 84.0 --
50 18.9 166.0 --
75 25.4 285.56 --
100 30.0 392.1 Deepest 

foundation 
level

125 30.0 392.1
150 30.0 392.1
175 30.0 392.1
200 27.4 329.80 --
250 23.9 254.60 --
300 21.4 207.48 --
350 18.9 166.0 --
400 15.9 123.64 --
450 13.4 94.32 --
500 11.4 74.48 --
550 8.4 50.72 --
600 5.9 35.4 --
630 4.6 27.6 --

Total quantity of concrete from foundation level to FRL

V = 25 ቂଶ଻.଺ାଷଽଶ.ଵ ଶ +  84 + 166 + 285.56ቃ +  75 (392.1) +  25 ቂଷଽଶ.ଵାଷଶଽ.଼ଶ ቃ +  50 ቂଷଶଽ.଼ାଷହ.ସଶ + 254.6 +207.48 + 166.0 + 123.64 + 94.32 + 74.48 + 50.72ቃ +  30 ቂଷହ.ସାଶ଻.଺ଶ ቃ
= 18635.25 + 29407.5 + 9023.75 + 945 = 115703.5 m3

Say = 115704 m3

(iii) Quantity of concrete from FRL to top of dam = 670 x 6 x 3 = 12060 m3

(iii) Quantity of concrete for foundation of road on both sides = 2 x 25 x 6 x 0.3 = 90 m3

Total = 115704 +12060 + 90 = 127854 m3

Deductions: 

(i) For drainage gallery  (2m x 3m)   = 845 x 2 x 3 = 5070 m3

(ii) For drain (assumed size 1m x 1m)   = 845 x 1 x 1 = 845 m3

(iii) For spillway portion 64.5 x 6 ቂହ.ଶୀ଻.ହଶ ቃ = 2457.45 m3

     = 8372.45 m3

          Say : 8373 m3

Net quantity of concrete 127854 – 8373 = 119481 m3

Cost of construction works of Shalamanahalla dam @ Rs. 2116/ m3 of concrete 



= 119481 x 2116 = 2528.22 lakhs

         Say = Rs. 2528 lakhs

C) Cost of Pattanadahalla and Shalamanahalla interlinking system

Unit rate analysis and setailed calculation for cost of work for tunnel and canala for link 
from Pattanadahalla and Shalamanahalla reservoir.

1. Canal:

I Calculation of unit rate of rock excavation and lining work of canal:

i) Rock excavation:

The quantity of rock excavation for canals for Irukkankudi reservoir scheme = 80557 m3

Cost of rock excavation provided in Irukkankudi reservoir report (year – 1988-89) = 47.03 
lakhs

Rate per m3 = ସ଻.଴ଷ ௫ ଵ଴ఱ଼଴ହହ଻
= Rs 58.38 m3

Cost projected to year 1992 (assuming annual compound rate of escalation as 10%) 

= 58.38 ቀ1 + ଵ଴ଵ଴଴ቁଷ
= 77.70 per m3

ii) Lining : 

The quantity of lining for canalsfor Irukkankudi reservoir schemes = 5137 m3

Cost of lining provided as per Irukkankudi reservoir report (1988-89) = 77.45 lakhs

Cost per m3 = ଻଻.ସହ ௫ ଵ଴ఱହଵଷ଻
= 1507.7 / m3

Cost projected to year 1992 = 1507.7 ൬ቀ1 + ଵ଴ଵ଴଴ቁଷ൰
= Rs. 2006.7 / m3

Total cost of rock in the year 1987 : 185 lakhs

Rate per m3 : ଵ଼ହ ௫ ଵ଴ఱ଺଺଺଴଴
: 277.78 per m3

Projecting this rate to year 1992 by adopting 10% annual increase : 277.78 ቀ1 +  ଵ଴ଵ଴଴ቁହ
: 447.37 m3

ii) Lining: 

Cost of lining per m3 : 1198

(as per Mahadayi hydro-electric project of K.P.C. in the year 1987)



Projecting this rate to year 1992 by adopting 10% annual increase : 1198 ቀ1 + ଵ଴ଵ଴଴ቁହ
: 1929.39 per m3

II Calculation of cost of rock excavation and lining work of tunnel: 

i) Rock excavation : 

Cross sectional area of tunnel Radius of the tunnel including 

the thickness (assumed 0.25 m) of the concrete : 1.90 m

Area of cross section : 11.75 m2

Total length of tunnel: 2200 m

Total quantity of rock excavation : 11.75 x 2200 = 25850 m3

Total cost of rock excavation : 25852 x 447.37

: 115.65 lakhs

: Say 116 lakhs

ii) Lining: 

Area of lining : 3.2535 (1.902-1.662)

: 2.887 m2

Total quantity of lining                                                              : 2200 x 2.887 = 6351.4 m3

Total cost of lining    : 6351.4 x 1929.39 

Say    : Rs. 123 lakhs

Total cost of rock excavation and lining of tunnel    : 116 + 123 = Rs. 239 lakhs

Cost of Pattanaahalla- Shalamnahalla interlinking system    : 989 + 239 = Rs 1228 lakhs

D Cost of road bridgesacross Pattanadahalla- Shalamanahalla interlinking system

Two bridges have been proposed across interlinking system.

A lumpsum provision of Rs. 15/- lakhs per bridge has been provided.

Total cost of bridges = 2 x 15 = 30 lakhs

Total cost of C-works for Unit-Ior Bedti- Varada link is cost of Pattanadahalla dam + Cost of 
Shalamalahalla dam + cost of interlinking system + cost of bridges

= 3598 + 2528 + 1228 + 30 = Rs. 7384 lakhs



Note:- 1) Rate for earth work and lining work of canal for Irukkankudi reservoir has been 
adopted which is taken from the pre- feasibility report of Pamba- Achankovil- Vaippar link 
report.

   2) Rate for earth work and lining work of tunnel has been taken from Mahadayi hydro-
electric project of Karnataka Power Corporation.  



Bedti-Varada link project Annexure: 8.6
Cost of land acquisition for Link canal from Shalamanahalla to Varada(Unit-II):

Total length of open canala = 8030m

Bed width of canal = 4.75 m

Formula used for calculation of canal way = B + 80.5

Canala way = 4.75 + 80.5 = 85.25 m

Forest land to be acquired = 8030 x 85.25

= 684557.5 m2

= 68.46 ha

Say = 68 ha

Rate per ha of forest land as per the 

report of Mahadayi hydro electric project- 1987 = 9600

Rate projecting to year 1992 by adopting annual 

increase of rate by 10% = 9600 ቀ1 +  ଵ଴ଵ଴଴ቁହ
= 15460.9 / ha

Say = 15461/ ha

Cost of the land to be acquired = 63 x 15461

= 1051348

= 10.51 lakhs

Say = 11 lakhs

The cost of rehabilitation, crop compensation and acquisition of other import structures 
houses etc = 16 lakhs

Total for (B) lands = 11 + 16 = Rs. 27 lakhs



Bedti-Varada link project                     Annexure: 8.7

Calculation of cost of works of tunnel and canal for link between Shalamalahalla and 
Varada river

I Quantity of rock excavation in cutting from NSL to canal bed level

Shalamalahalla to Varada

A) From top of free board to natural soil level

Reach Length 
(m)

F.S.L. N.S.SL. EL upto which quantity 
already considered 
under item ‘B’

Height to be 
excavated (m)

I RD 6.52 200 574.98 580.00 575.88 4.12
RD 6.72 574.20 595.00 575.10 19.90
II RD 7.20 480-100* 573.22 590.00 574.12 15.88

300
RD 7.68 572.10 580.00 573.00 7.00
III RD 14.00 1800 565.28 580.00 566.18 13.82
RD 15.80 565.00 566.00 565.90 0.10
* assumed adequate length in reach II

Width of canal including spoil bank = 49.30 m

1) ቂସଽ.ଷ ௫ ସ.ଵଶାସଽ.ଷ ௫ ଵଽ.ଽଶ ቃ  200 = 118418.6 𝑚ଷ
2) ቂସଽ.ଷ ௫ ଵହ.଼଼ାସଽ.ଷ ௫ ଻.଴ଶ ቃ  380 = 214317.0 𝑚ଷ
3) ቂସଽ.ଷ ௫ ଵଷ.଼ଶାସଽ.ଷ ௫ ଴.ଵଶ ቃ  1800 = 617630.4 𝑚ଷ

Total = 950366.0 m3

B) Canal (Top of free board to bed level) :

Rock excavation:

Area of cross section of canal : 53.52 m2

Length of canal = Total length pf conveyance system- tunnel length – aquaduct length

: 14830 - 6800 – 500

: 7530 m

Quantity of rock excavation : 7530 x 53.52

= 403005.6 m3

Total quantity of rock excavation (A+B) : 950366 + 403005.6

= 1353371.6 m3

Cost of rock excavation : 1353371.6 x 77.70 

: 1051.57 lakhs



Say : Rs. 1052 lakhs

II Lining :

Wetted perimeter of canal : 21.68 m

Thickness of the lining (asumed) : 0.10 m

Quantity of lining : 21.68 x 0.10 x 7530

: 16325.04 m3

Say : 16325 m3

Cost of lining : 16325 x 2006.7

Rs. 327.59 lakhs

Say : Rs. 328 lakhs

Total cost of rock excavation and lining of canal : 1052 + 328 =

Rs 1380 lakhs

Details of unit rate of earth work are given in Annexure: 8.5 (C) I

2. Tunnel:

i) Rock excavation :

Area of cross section of tunnel : 3.2535 r2

Radius of tunnel including 0.25 m thickness of

tunnel lining (assumed) : 2.70 m

Area of the cross section : 23.718 m2

Length of tunnel : 6800 m

Quantity of rock excavation : 6800 x 23.718 m3

: 161282.4 m3

Cost of rock excavation : 161282.4 x 447.37

: 721.53 lakhs

Say : Rs. 722 lakhs

ii) Lining:

Area of lining : 3.2535 (2.72-2.452)

: 4.189 m2

Quantity of lining : 4.189 m2

: 6800 x 4.189

: 28485.2 m3

Cost of lining for tunnel : 28485.2 x 1929.39



: Rs. 549.59 lakhs

                  Say      : Rs. 550 lakhs

Total cost of rock excavation and lining work for tunnel : 722 + 550

: Rs. 1272 lakhs

(Details of unit rate calculation has been given in Annexure: 8.5 (C)(ii))

Note: -

1) Rate for earth work and lining of canal for Irukkankudi reservoir has been adopted     
which is taken from the pre- feasibility report of Pamba- Achankovil-Vaippar link report.

2) Rate for rock excavation and lining of tunnel has been taken from Mahadayi hydro-
electric project of Karnataka Power Corporation.



Bedti-Varada link project Annexure: 8.8
Abstract of cost of aquaduct for link between Shalamanahalla and tributary of 
Varada river:

Sl. 
No.

Item RD (in Km) CA (Sq. 
Miles)

Discharge of 
river Qd 
(cu.ft/ sec)

Discharge of 
Canal Qc 
(cu.ft/ sec)

1. One aquaduct to 
cross the deep valley

4.10 to 4.60 3.28 4996.12 1346.55

2. One aquaduct to 
cross the deep valley

6.33 to 6.48 0.20 367.36 1346.55

Note: 
1. Qd (in cusecs) has been calculated by using Nawabjang Bahadur formula.

Qd = 𝐶𝐴(௔ି௕ ୪୭୥ ஺)
Where, a= 0.92, b= 1/14 and c= 1750 (assumed for Tungabhadra basin) and ‘A’ is in sq. 
Miles.

2. Cost of aquaducts has been taken from the canal curve, prepared by Andhra Pradesh 
Irrigation Department for Inchampally project.

Sl. 
No.

Item QC 
(Cu sec)

QD 
(Cu sec)

(𝑄𝐶)𝑋 (𝑄𝐷)1000 Cost in lakhs 
(from the 
curve- 1987)

Cost in lakhs 
projected to 
1992*

1. One aquaduct to 
cross the deep valley

368.1 91.26 33.59 22.35 36

2. One aquaduct to 
cross the deep valley

368.1 22.88 8.42 9.00 14

Total 31.36 50
* Cost escalation compounded annually at 10 %



Bedti-Varada link project                                                                                Annexure: 
8.9
Abstract of cost of under tunnel

Sl. 
No.

Item RD 
in 
km

Catchment 
area
(Sq. miles)

Discharge 
of river
(Cu Secs)

Effective length L (ft)= (Canal bed widths) 
+ (Left  & right bank width ) + 5.13 x (top of 
bank- canal bed level)

𝑳 𝑿 𝑸𝒅𝟏𝟎𝟎 Cost of 
structures

Escalated 
cost @ 10 % 
of 
escalation 
charges

1. One 
under 
tunnel 
on 
small 
stream

5.23 8.20 261.43 95 + (31+31)+ 5.13 (16) 𝟐𝟑𝟗 𝒙 𝟐𝟏𝟔. 𝟒𝟑𝟏𝟎𝟎 4.25 7.00

Ref: Pre-feasibility report of Inchampalli-Pulichintala link



Bedti-Varada link project         Annexure: 8.10
Abstract of cost for the pumping in three stages in conveyance system from 
Shalamalahalla reservoir to a tributary of Varada river

Unit- III (A) C- works
Sl. 
No.

Description Quantity Rate per Amount 
(Lakhs)

1. Vertical turbine pumps 
(including stand by pump 
capacity)

66655 4285 Kw 2822.84

2. Specials at 20% cost of 
pumps

- - - 564.57

3. Electrical sub-station 
including transformer yards

71882 691 KVA 496.70

4. a) pumping mains of 1100 
mm dia installed in 12 rows 
12 x 990

11880 8886 Rm 1055.66

b) Add for specials and 
water hammer devices 
and special values @ 
12.5% of pumping main

- - - 131.96

5. Cost of delivery cisterns 3 L.S. 7.50
6. Balancing reservoir 2 785.52 each lakhs 1570.50
7. Cost of pump house 

including gantry 
arrangements

- - L.S. 140.00

8. Power lines along pumping 
main

- - L.S. 62.00

Total 6851.73

Say: 6852 lakhs

Note:- Rates adopted for item 1 is from DPR of Mahadayi Hydro-electric project 1990. For 
other items from the feasibility report of flood flow lift irrigation scheme- Sri Ram Sagar 
Project of Andhra Pradesh- 1986.



Bedti-Varada link project Annexure: 8.11

Cost of power House Complex and its Electrical Components (Unit –III-B)

In the absence of detailed data for the rate analysis. The rate has been calculated on the 
proportionate basis of cost of construction of Power House complex, tail race works and 
other electrical equipments including installation from Mahadayi Hydro-Electric project 
report prepared by Karnataka Power Corporation in the year – 1987.

The cost of C- works of Kotni dam Power House Complex (This includes all preliminary 
preparation, procurement and installation of electrical components, construction of Power 
House, tailrace works etc., contingencies at 3% and work changed establishment at 2%) for 
20 MW installed capacity.

Cost per MW = ଵଷହହଶ଴ = 67.75 LAKHS

Projecting this rate to 1992 by taking 10% cost escalation compounded annually (period 
1987 to 1992)

= 67.75 ቂ1 + ଵ଴ଵ଴଴ቃହ
= 100.11 lakhs

Say Rs. 109 lakhs per MW of installed capacity:

Abstract cost of Power House Complex Unit –III (B)

Power House Location Installed 
capacity in MW

Rate per MW Cost in lakhs

1. Pattanadahalla 1.8 109 196
2. Shalamalahalla 1.8 109 196
Total: 392



Bedti-Varada link project Annexure: 8.12

Computation of power requirement for lifting the water at different stages in the 
Conveyance system:

Maximum diversion from Shalamalahalla is Varada is in August month i.e., 81.7 Mm3. 

Considering 31 days in August the average discharge required.

= ଼ଵ.଻ ௫ ଵ଴లଷଵ ௫ ଶସ ௫ ଺଴ ௫ ଺଴ = 30.5 m3/ sec

Considering 22 hours pumping in a day discharge required  = ଷ଴.ହ ௫ ଶସ ଶଶ = 33.3 m3/ sec

Assuming 11 no. Of pumps in a row, discharge through rach pump = ଷଷ.ଷଵଵ = 3.027 m3/ sec

Design of pipe:

Assumed dia of pipe = 1.1 m

Area of cross section

Velocity = ொ஺ = ଷ.଴ଶ଻଴.ଽହ଴= 3.186 m/sec

A) From Shalamalahalla reservoir to link canal R.D. 0 km of canal (Stage-I)

Lift involved = Top of delivery Cistern (tank height assumed as 5 m) – MDDL of 
Shalamalahalla reservoir

= 522.3 – 464.5 m = 57.8 m

Length of pipe = √250ଶ + √57.8ଶ
= 260 m (approximate)

i) Head loss in pipe line = ସ ௫ ଴.଴ଵ ௫ ଶ଺଴ ௫ (ଷ.ଵ଼଺మ)ଶ ௫ ଽ.଼ଵ ௫ ଵ.ଵ
= 4.89 m

ii) Head loss in strainer = ௄௦௏ଶଶ௚ (Ks assumed as 0.95)

= ଴.ଽହ ௫ ଷ.ଵ଼଺మଶ ௫ ଽ.଼ଵ
= 0.49 m

iii) Loss in foot value = ௄௦௏ଶଶ௚ (Ks assumed as 0.8)

= ଴.଼  ௫ ଷ.ଵ଼଺మଶ ௫ ଽ.଼ଵ = 0.41 m

iv) Head loss in long sweep bend = 1m (approximate)

v) Loss due to velocity head = ௏మଶ௚ = ଷ.ଵ଼଺మଶ ௫ ଽ.଼ ଵ
= 0.52 m

Total loss of head = designed head

= 57.8+4.89+0.49+0.41+1.0+0.52 



= 65.11 m

Power required = ௐொு଻ହఎ (assumed over all efficiency of pump as 80 %)

= ଵ଴଴଴ ௫ ଷ.଴ଶ଻ ௫ ଺ହ.ଵଵ଻ହ ௫ ଴.଼ = 3285 Hp

Each delivery main will have pumping installation having capacity of 3285 Hp. Consider 
one standby pump.

Required capacity of pumps = (11 x 3285 + 3285) = 39420 Hp

= 39420 x 0.736 = 29013 KW

Total KVA required = ଶ଺ହଽହ଴.଼ହ = 31288 KVA

Total electrical power required = ଶ଺ହଽହଵ଴଴଴ = 26.60 MW

B) At RD 2.70 Km (Stage -II)

Lift involved = Top of delivery Cistern (link height assumed as 5 m)- Bed level or canal/    
balancing reservoir at RD 2.70 km

= 542.66 – 516.88 = 25.78 m

Length of pipe = √200ଶ + √25.78ଶ = 205 m (approximate)

Size and No. Of pumps are same as in the stage-I

I) Head loss in pipe line = ସ ௫ ଴.଴ଵ ௫ ଶ଴ହ ௫ ଷ.ଵ଼଺మଶ ௫ ଽ.଼ଵ ௫ ଵ.ଵ
                                       = 3.86 m

ii) Head loss in strainer = ଴.ଽହ ௫ (ଷ.ଵ଼଺)మଶ ௫ ଽ.଼ଵ = 0.49 m

iii) Loss in foot value = ଴.଼ ௫ (ଷ.ଵ଼଺)మଶ ௫ ଽ.଼ଵ = 0.41 m

iv) Head loss in long sweep bend = 1m (approximate)

Loss due to velocity head = (ଷ.ଵ଼଺)మଶ ௫ ଽ.଼ଵ = 0.52 m

Total loss of head = Total designed head

= 25.78+3.86+0.49+0.41+1.0+0.52

= 32.06m

Power required = ௐொு଻ହఎ ଵ଴଴଴ ௫ ଷ.଴ଶ଻ ௫  ଷଶ.଴଺଻ହ ௫ ଴.଼ =  1617 Hp

Each delivery main will have pumping installation having capacity of 1617 Hp. Consider 
one standby pump.

Required capacity of pumps = (11 x 1617 + 1617) = 19404 Hp

  = 19404 x 0.736 KW = 14281 KW

Power required to run 11 pumps = 11 x 1617 = 17787 Hp

= 17787 x 0.736 Kw = 13091 KW

Total KVA required = ଵଷ଴ଽଵ଴.଼ହ = 15401 KVA



Total electrical power required = ଵଷ଴ଽଵଵ଴଴଴ = 13.09 MW

C) At RD 5.55 Km (Stage- III)

Lift involved = Top of delivery Cistern (tank height assumed as 5 m) – Bed level of canal 
balancing reservoir at RD 5.55 km.

                   = 576.98- 536.86 = 40.12 m

Length of pipe = √520ଶ + √40.12ଶ = 525 m (approximate)

Design and No. Of pumps are as in stage-I

I) Head loss in pipe line = ସ ௫ ଴.଴ଵ ௫ ହଶହ ௫ ଷ.ଵ଼଺మଶ ௫ ଽ.଼ଵ ௫ ଵ.ଵ
                                       = 9.88 m

ii) Head loss in strainer = ଴.ଽହ ௫ (ଷ.ଵ଼଺)మଶ ௫ ଽ.଼ଵ = 0.49 m

iii) Loss in foot value = ଴.଼ ௫ (ଷ.ଵ଼଺)మଶ ௫ ଽ.଼ଵ = 0.41 m

iv) Head loss in long sweep bend = 1m (approximate)

v) Loss due to velocity head = (ଷ.ଵ଼଺)మଶ ௫ ଽ.଼ଵ = 0.52 m

Total loss of head = Total designed head

= 40.12+9.88+0.49+0.41+1.0+0.52

= 52.42 m

Power required = ௐொு଻ହఎ ଵ଴଴଴ ௫ ଷ.଴ଶ଻ ௫  ହଶ.ସଶ଻ହ ௫ ଴.଼ =  2645 Hp

Each delivery main will have pumping installation having capacity of 2645 Hp. Consider 
one standby pump.

Required capacity of pumps = (11 x 2645 + 2645) = 31740 Hp

  = 31740 x 0.736 KW = 23361 KW

Power required to run 11 pumps = 11 x 2645 = 29095 Hp

= 29095 x 0.736 Kw = 21414 KW

Total KVA required = ଶଵସଵସ଴.଼ହ = 25193 KVA

Total electrical power required = ଶଵସଵସଵ଴଴଴ = 21.41 MW

Total power requirement to convey the water from Shalamalahalla reservoir to a tributary of 
Varada river.

i.e., the power required for Stage-I, II and III lifts.

i) Required capacity of pumps = 29013 + 14281 + 23361 = 66655 KW

ii) Total KVA required = 31288+ 15401 + 25193 = 71882 KVA

iii) Total electrical power required= 26.60+13.09+21.41= 61.1 MW

iv) Total head= 57.8+25.78+40.12= 123.70m



Bedti-Varada link project Annexure: 8.13

Cost of power consumption:
Total quantityto be liftedfor diversion from Shalmalahalla to Varada river in a year is 242 
Mm3

Pumping capacity of 11 pumps = 33.3 m3/sec

Quantity of water lifted in one hour = 33.3 x 60 x 60

= 119880 m3

Power consumed in an hour = 61.1 MW

= 61100 KW

No. of hours required for lifting 242 Mm3 of water = ଶସଶ ௫ ଵ଴లଵଵଽ଼଼଴
= 2018.69 hours

Say = 2019 hours

Power required to run pumps in one hour = 61100 KWh

1KW = 1000 watts

1 KWh = 1000 watts hour

= 1 unit 

= 2019 x 61100

Total power required =  123360900 units 

Total cost of power @ Rs.1/- per unit consumed = 123360900 x 1

= 123360900 

                                             = Rs. 1233.61 lakhs

                                         Say = Rs. 1234 lakhs



Bedti-Varada link project Annexure: 8.14

Cost of balancing  reservoir (at RD 2.70 km and 5.55 km):

Proposing 2 hour storage, the required storage capacity = 33.8 x 2 x 60 x 60

= 239760 m3

Required area of reservoir considering 5 m depth = ଶଷଽ଻଺଴ହ = 47952 Sq. M

Reservoir of the size = 275 x 175 x 5 m = 240625 m proposed

The estimated volume of excavation for 

the reservoir (assuming 20m excavation) = 275 x 175 x 20 = 962500 m3

Cost of excavation considering a rate of Rs. 77=70 for

Earth work (Irikkankudi project) = 962500 x 77.70

= 747.86 lakhs 

Towards applying and forming revetment along the banks, 

trimming side slopes and grouting holes with cement 

slurry etc. @ 5% of the cost of excavation = 37.39 lakhs

Total = 785.25 lakhs



Bedti-Varada link project Annexure: 10.1

Abstract of direct benefits

Sl. 
NO.

Perticulars Amount (in lakhs Rs)

A i) Value of total agricultural produce before 
irrigation for 60200 ha of culturable area including 
dung receipts

3224

ii) Expenditure on cost of cultivation before 
irrigation

1798

iii) Net value of produce before irrigation 1426
B i) Value of total agricultural produce after irrigation 

for 60200 ha of culturable area including ding 
receipts

12940

ii) Expenditure on cost of cultivation after irrigation 4308
iii) Net value of produce after irrigation 8437
Net benefit from irrigation (B-A) 7011

C i) Benefits from irrigation 7011
ii) Benefits from power 64

D Total benefits 7075

                                                                       



Bedti-Varada link project Annexure: 10.2.1

Calculation of estimated value of produce before canal irrigation

Sl. 
No

Crops Area in 
(ha)

Produce 
(Qtl/ ha)

Total 
produce 
(Qtl.)

Rate per 
Qtl. (Rs.)

Total 
value of 
produce 
(Rs. In 
lakhs)

1. Paddy 6689 25 167225 263 439.8
2 Semi dry crops
(i) Jowar 6689 11 73579 260 191.3
(ii) Ground nut 13378 5 66890 790 528.4
(iii) Cotton 13378 6 80268 1200 963.2
(iv) Chillies 10033 3 30099 2022 608.5
(v) Pulses 10033 6 60198 588 354.0

Total 60200 478259 3085.3
Say 3085

Sl. 
No

Crops Inputs expenditure Human 
labour 
and 
bullocks @ 
20% of 
(X+Y) Rs. In 
lakhs

Seeds (X) 
Amt. In 
lakhs

Manure 
(Y) Amt. In 
lakhs

Plant 
protection 
chemicals 
Amt in 
lakhs

1. Paddy 5.94 102.41 5.69 21.67
2 Semi dry crops
(i) Jowar 7.32 40.80 - 9.62
(ii) Ground nut 167.60 34.40 0.40 40.40
(iii) Cotton 60.40 171.40 207.40 46.38
(iv) Chillies 19.30 51.20 1.28 14.10
(v) Pulses 8.79 12.55 1.26 4.27

Total 269.44 412.76 216.03 136.44
269 413 216 136

Note:-

Crop yield and inputs for paddy has been taken from Hemavati project report (1986) and 
the rate of paddy is taken from Almatti- Pennar pre-feasibility report.

Details of inputs and crop yield for semi dry crops have been collected from the Directorate 
of Agriculture Govt. Of Karnataka and rate of produce is taken from the Almatti- Pennar 
pre-feasibility report.



Bedti-Varada link project Annexure: 10.2.2

Calculation of estimated value of produce after canal irrigation

Sl. 
No

Crops Area in 
(ha)

Produce 
(Qtl/ ha)

Total 
produce 
(Qtl.)

Rate per 
Qtl. (Rs.)

Total value 
of produce 
(Rs. In lakhs)

1. Paddy 6689 62 414718 395 1638.14
2 Semi dry crops
(i) Jowar 6689 31 207359 390 808.70
(ii) Ground nut 13378 11 147158 1185 1743.82
(iii) Cotton 13378 11 147158 1691 2488.44
(iv) Chillies 10033 17 170561 3033 5173.12
(v) Pulses 10033 6 60198 882 530.95

Total 60200 1147152 12383.17
Say 12383

Sl. 
No

Crops Inputs expenditure Human 
labour 
and 
bullocks @ 
20% of 
(X+Y) Rs. In 
lakhs

Seeds (X) 
Amt. In 
lakhs

Manure 
(Y) Amt. In 
lakhs

Plant 
protection 
chemicals 
Amt in 
lakhs

1. Paddy 18.00 102.41 5.69 24.08
2 Semi dry crops
(i) Jowar 11.86 50.50 1.51 12.47
(ii) Ground nut 297.54 46.82 7.49 68.37
(iii) Cotton 103.27 203.35 537.80 61.32
(iv) Chillies 19.31 65.21 1.35 16.90
(v) Pulses 10.40 13.87 1.73 4.85

Total 460.38 482.16 555.57 188.49
Say 460 482 556 188

Note:-

Crop yield and inputs for paddy has been taken from Hemavati project report (1986) and 
the rate of paddy is taken from Almatti- Pennar pre-feasibility report.

Details of inputs and crop yield for semi dry crops have been collected from the Directorate 
of Agriculture Govt. Of Karnataka and rate of produce is taken from the Almatti- Pennar 
pre-feasibility report.
     



Bedti-Varada link project Annexure: 10.3.1

Table showing yearly totals of energy produced. Unit: Million units

Year Pattanadahalla 
reservoir

Shalamalahalla 
reservoir

Total

1970 3.84 2.30 6.14
1971 3.39 2.39 5.78
1972 2.53 1.92 4.45
1973 3.42 1.81 5.23
1974 4.03 3.44 7.47
1975 5.04 4.40 9.44
1976 2.91 2.03 4.94
1977 2.84 1.26 4.10
1978 4.00 3.09 7.08
1979 3.34 2.40 5.74
1980 4.05 3.98 8.03
1981 3.92 3.09 7.01
1982 3.92 3.10 7.02
1983 3.92 4.10 8.02
1984 3.42 2.70 6.12
1985 3.20 1.88 5.08

Total 101.66
Average 6.35

Average enerfy produced in a year = 6.35 M. units



Bedti-Varada link project Annexure: 10.3.2

Table showing yearly totals of energy produced. Unit: Million units

Pattanahalla reservoir

Year Jun Jul Aug Sep Oct Total
1970 0.87 1.34 1.34 0.01 0.28 3.84
1971 1.17 1.34 0.84 0 0.04 3.39
1972 0.47 1.18 0.84 0 0.04 2.53
1973 0.89 1.34 1.12 0.01 0.06 3.42
1974 0.84 1.34 1.34 0.01 0.50 4.03
1975 1.30 1.34 1.34 0.51 0.55 5.04
1976 0.66 1.34 0.84 0.01 0.06 2.91
1977 0.90 1.03 0.34 0.01 0.50 2.84
1978 1.30 1.34 1.29 0.01 0.55 4.00
1979 1.09 0.84 1.34 0.01 0.06 3.34
1980 1.30 1.34 1.34 0.01 0.06 4.05
1981 1.17 1.34 1.34 0.01 0.06 3.92
1982 1.17 1.34 1.34 0.01 0.06 3.92
1983 1.17 1.34 1.34 0.01 0.06 3.92
1984 1.17 1.34 0.84 0.01 0.06 3.42
1985 1.17 0.90 1.06 0.01 0.06 3.20

Shalamalahalla reservoir

Year Jun Jul Aug Sep Oct Total
1970 0.31 0.60 1.34 0 0.05 2.30
1971 0.48 1.34 0.57 0 0 2.39
1972 0 1.34 0.58 0 0 1.92
1973 0.17 0.84 0.80 0 0 1.81
1974 0.15 1.00 0.95 0 1.34 3.44
1975 1.17 1.34 0.77 1.00 0.12 4.40
1976 0.40 0.95 0.68 0 0 2.03
1977 0.13 0.56 0.57 0 0 1.26
1978 0.80 1.34 0.95 0 0 0.09
1979 0.89 0.67 1.34 0 0 0.40
1980 1.30 1.34 1.34 0 0 3.98
1981 0.41 1.34 1.34 0 0 3.09
1982 0.42 1.34 1.34 0 0 3.10
1983 0.40 1.34 1.34 1.02 0 4.10
1984 0.66 1.34 1.34 0.70 0 2.70
1985 0.36 0.76 0.76 0.76 0 1.88



Bedti-Varada link project Annexure: 10.3.3

Combined cost of power generation for both Pattanadahalla and 
Shalamanahalla power houses

1. Cost of power house including civil and electrical 
works

392 lakhs

2. Installed capacity = 2 x 1.8 MW 3.6 MW
3. Average energy generated annually 6.35 M.units
4. a) Annual cost @ 10% interest 39.2 lakhs

b) Depreciation of system at Rs. 3.3% of cost of power 
house

12.94 lakhs

c) Operation and maintenance of mechanical and 
electrical equipments and maintenance of civil works 
@ 3% of power house cost

11.76 lakhs

5. Cost of 1 unit of energy = ଺ଷ.ଽ ௫ ଵ଴ఱ଺.ଷହ ௫ ଵ଴ల 1.01

Say Re. 1/-

     



Bedti-Varada link project Annexure: 10.4

Compounding of B: C ratio by discounted cash flow method

i) Life of the project after completion 100 years
ii) Rate of discounting 10%
iii) Construction period 7 years
iv) Cost of project Rs. 24027 lakhs
v) Annual benefits (irrigation + power) 7075 lakhs
vi) Maintenance cost (irrigation + power) 78 lakhs
vii) Annual cost of ower for lifting water 1234 lakhs

Year Costs Benefits Discounting 
factor at 

10%

Present worth of costs 
Benefits (Rs. In lakhs)

0 1200 1.000 1200 -
1 3627 0.909 3297 -
2 5000 0.826 4130 -
3 5000 0.751 3755 -
4 5300 0.683 3620 -
5 2100 0.621 1304 -
6 1800 0.564 1015 -
7 78+1234 7075 5.639 7398 39896
8 78+1234 7075
9 78+1234 7075

10 78+1234 7075
- - -
- - -
- - -
- - -

106 78+1234 7075 25719 39896

B: C Ration = ଷଽ଼ଽ଺ଶହ଻ଵଽ = 1.55 



Bedti-Varada link project Annexure: 10.5
Calculationof IRR
Date
i) Life of the project after completion 100 years
ii) Construction period 7 years
iii) Cost of project Rs. 24027 lakhs
iv) Annual benefits (irrigation + power) 7075 lakhs
v) Maintenance cost (irrigation + power) 78 lakhs
vi) Annual cost of ower for lifting water 1234 lakhs

Year Costs Benefits Net 
benefits

Discounting 
factor

Present worth of costs 
Benefits (Rs. In lakhs)

14% 16% 14% 16%
0 1200 - -1200 1.000 1.000 -1200 -1200
1 3627 - -3627 0.877 0.862 -3181 - 3126
2 5000 - -5000 0.769 0.743 -3845 - 3715
3 5000 - -5000 0.675 0.641 -3375 - 3205
4 5300 - -5300 0.592 0.552 -3138 - 2926
5 2100 - -2100 0.519 0.476 -1090 - 1000
6 1800 - -1800 0.456 0.410 -821 - 738
7 78+1234 7075 5763 3.249 2.564 18724 14776
8 78+1234 7075 5763
9 78+1234 7075 5763
10 78+1234 7075 5763
- - -
- - -
- - -
- - -

106 78+1234 7075 5763
TOTAL 2074 -1134

IRR = 14 +2 ቂଶ଴଻ସଷଶ଴଼ቃ = 15.3%


