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UPPER BHADRA PROJECT AT A GLANCE

1. Estimated Cost of Project Rs.21473.67 Crores ( As per price level WRD SR 2018-19)
2. Proposed ICA 225515 Ha
3. | Cropping Pattern Khariff Semidry - 225515 Ha, by Drip Irrigation
4. | Utilisation 29.90 TMC
S. District and Taluk Wise Area & Tank
Fillings e Total Area for | Tank Filling
District Taluk Irrigation (Ha) (Nos.)
Chik | Tarikere 22189 81
AmAgEr | Kadur 22366 32
Hosadurga 44608 27
Holalkere 371 21
_ Hiriyur 67034 32
Chitradurga " Chitradurga | 28966 08
Challakere 13266 51
Molkalmuru 20
C.N.Halli 4657 19
Tumkur Sira 14558 41
Pavagada 30
Davangere Jagallur 7500 5
Total 225515 367
6 (a) | No. of MI Tanks for Stabilization 367 Tanks in Chikkamagalur , Chitradurga, Tumkur and Davanagere
District
6 (b) | No, of Ml Tanks proposed for Filling (i) 236 Tanks under Chitradurga, Tarikere lift & Jagalur Branch
Canal.
(ii) 131 Tanks under Tumkur Branch Canal
7. Utilisation
(@) | Irrigation facility to Chikkamagalur, 21.90TMC
Chitradurga, Davangere and Tumkur
Districts
(b) | Stabilization of existing Ml Tanks in 6.00 TMC
Command Area of Chitradurga,
Tumkur, Jagalur Branch Canal and
additional tanks filling in Chitradurga
Districts
(c) | Augmenting VV Sagar Reservoir 2.00 TMC
Total 29.90 TMC

Upper Bhadra Project Brief

Upper Bhadra Project create an Irrigation Potential of 2,25,515 Ha in central plateau and drought prone land of
Karnataka and covers four districts of Chikkamagalur, Chitradurga, Davangere and Tumkur and to fill 367 tanks
in the command area.
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The taluk wise detail of irrigation and tank filling is given below.
Ar_ea for Irrigation (Ha) Total Area Tank
o, | Dot | Tauk | Taer | Crsoe| Dar | pgstr | | Filng | Ramar
ft Canal Canal Canal (Ha) os.
, Tarikere 20150 411 1628 - 22189 81
1 | Chikamagalur
Kadur 1864 20502 22366 32
Hosadurga 31035 13573 - 44608 27
Holalkere 371 - - 371 21
. Hiriyur 37052 29982 - 67034 32
2| Chitradurga Chitracyjurga 23266 : 5700 28966 08
Challakere 13266 13266 51
Molkalmuru 20
C.N.Halli 4657 - 4657 19
3 Tumkur Sira 14558 14558 41
Pavagada 30
4 Davangere Jagallur - - - 7500 7500 5
Total 20150 107265 84900 13200 225515 367

Note: TBC - Tumkur Branch Canal, CBC - Chitradurga Branch Canal, JBC - Jagalur Branch Canal

17.40 TMC of water is proposed to be lifted from river Tunga at upstream of Upper Tunga Project in 2 stages and
is led into existing Bhadra Reservoir. 29.90 TMC of water is lifted from Bhadra Reservoir again in 2 stages and
carried through a tunnel (6.90 Km). Tarikere Gravity and Lift canals will take off from delivery chamber to be
constructed before tunnel near Ajjampura and provides irrigation facility of 20150 Ha of land and filling 79 tanks
in the Command Area. Chitradurga and Tumkur Branch Canals takes off at the exit of Tunnel and distribute
water for irrigation and tank filling. Tank filling is considered necessary to recharge ground water which in turn
provides drinking water diluting the fluoride contents in specific areas.

The amount of water proposed to be used for irrigation is 21.90 TMC as finalized by CWC for Semi dry crop in
Khariff (June to October) only and for the tank filling 8.00 TMC (6.00+2.00), which includes 2.00 TMC for
augmentation of Vanivilasa Sagara dam. It has been possible to cover an area of 2,25,515 Ha utilizing
21.90 TMC of water by adopting drip irrigation.

The estimated cost of the project is ~.21473.67 crores.

The Environmental Impact Analysis is carried out by M/s Environmental Health and Safety Consultants for UBP
Scheme A and necessary clearances from MoEF, New Delhi are obtained. Provision is made for amelioration,
monitoring and management as per EIA report.

The project is scheduled to be completed over during 2023-24.
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DETAILED PROJECT REPORT
SECTION - |
Check List
[ GENERAL DATA
1. Name of the Project Upper Bhadra Project
2 Location
(a) State(s) Karnataka
(b) District(s) Chikkamagalur, Chitradurga, Davangere & Tumkur
(c) Taluka(s)/Tehsil(s) N.R.Pura, Tarikere, Kadur, Hosadurga, Chitradurga ,
Challakere, Jagalur, Hiriyur, Chiknayakanahalli & Sira
(d) Longitude/Latitude Latitude :13° 18'N
Longitude : 75° 28'E
(e) Survey of India Topographical Map reference | 48-O, 57-B, 57-C and 57-F
No.(s)
(f) Earthquake Zone number Zone - I
(9) Complete address for correspondence along with | Chief Engineer,
pin code/e-mail Visvesvaraya Jala Nigam Limited,
Upper Bhadra Project Zone,
Chitradurga-577501
ubpchief@gmail.com
3. Category of the Project
(@) Irrigation/Multipurpose Multipurpose
(b) Storage/diversion Diversion
I PLANNING
4. Has the Master plan for overall development of the | Yes. (The Project comes under 734 TMC master plan of
river basin been prepared and stages of basin | Revised KWDT-I)
development discussed?
5. Have the alternative proposals (including set of | Yes. (Alternatives have been studied and the present
smaller developments vis-a-vis a single large | proposalis found to be feasible.)
development) been studied and their merits and
demerits discussed.
6. Does the scheme fit in the overall development of the | Yes.
river basin and has its priority in the overall
development of the basin been discussed?
7. Have the other Departments concerned with the | Yes.
development been informed?
8. Is the present scheme proposed to be executed in | Yes.
stages? If so, are its various stages of execution and
development discussed in the report?
9. Are the effects of the scheme on the riparian rights & | Yes.
existing upstream and downstream projects etc.
discussed?
10. | Has the provision for municipal and industrial water | No.

supply been made?

SECON 4
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INTERSTATE AND INTERNATIONAL ASPECTS

11. | Are there any International/Interstate issues | Yes — Interstate issues.
involved'? If so have these issues been identified and
present status of agreement or tribunal decision
indicated specially in respect of
(a) Sharing of water |
(b) Sharing of cost _ The project is being implemented by~ Government of
(c) Sharing of benefits (irrigation, flood control. power Karnataka in its water share.
etc.) U
(d) Acceptance of the submergence by the upstream [\ The rivers Tunga and Bhadra originate in Karnataka State
state(s) and no upstream state is involved.
(e) Acceptance by the upstream state(s) of
compensation of land  coming  under |/{There is no additional submergence in the existing
submergence reservoirs.)
() Settlement of oustees
(9) Any other
NOTE: - If there is no agreement, state the present
position against each of the above item.
IV | SURVEYS
12. | Have the detailed topographical surveys been carried
out for the following items and maps prepared as per
prescribed scales
(a) River surveys Does not arise. The water will be utilized from Upper
Tunga reservoir and Bhadra Reservoirs.
(b) Reservoir surveys Existing Bhadra reservoir will be used as a transit storage
reservoir.
(c) Headwork surveys dam(s), dyke(s), barrage (s). | Not applicable
weir(s) etc and auxiliary components)
(d) Plantand Colonies' sites Yes
(e) Canal(s), branch canal(s) and water distribution | Yes
system
(f) Major canal structures Yes
(9) Power house. switch -yard. surge shafts. Tailrace | Not applicable
(h) Tunnel(s), adit (s), penstocks etc. No hydropower generation is envisaged. However, a tunnel
is proposed near Ajjampura for conveyance of water for
irrigation.
(i) Surveys (detailed and sample) of areas of the | Yes
command for OFD and drainage works.
() Soil surveys Yes
(k) Surveys for soil conservation Yes
(I) Any other surveys i.e. archaeological. right of way | Not applicable
communication etc.
v GEOLOGICAL INVESTIGATIONS
13. | Have the geological surveys for the following items

been carried out and report on geology of the
following appended?

(a) Region as a whole

b) Reservoir

¢) Headwork and energy dissipation area
d) Powerhouse and appurtenances

e) Intakes and regulators

f) Major canal structures

g) Tunnel(s), Penstock(s), hill(s) etc.

h) Communication routes

(
(
(
(
(
(
(

Yes.
Not applicable
Not applicable
Not applicable
Yes.
Yes.
Not applicable
Yes.
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(i) Any other

Detailed geological investigations are carried out for pump
houses and tunnel.

Vi SEISMIC INVESTIGATIONS
14. | Has the seismicity of the region been studied and | Yes.
coefficient of vertical horizontal acceleration for the
various structures discussed?
15. | Has the approval of the Standing Committee for | Not applicable as existing reservoirs are utilized in the
recommending design of seismic coefficients for | Scheme.
River Valley Project been obtained?
16. | Is there possibility of liquefaction of foundations? If | Not applicable as existing reservoirs are utilized.
so whether liquefaction studies been carried out?
VIl | FOUNDATION INVESTIGATIONS
17. | Have the detailed foundation investigations (including
in-situ tests and laboratory tests) for the following
structures been carried out and detailed report(s)
appended?
(a) Earth and rock. fill dam(s) Not applicable
(b) Masonry/concrete dam(s) Not applicable
(c) Barrage(s)/Weir(s)/head regulatorts) etc Not applicable
(d) Canal(s) & Canal Structures Yes.
(e) Power house(s), tunnel(s), transformer cavern(s), | Carried out for Tunnel(s), surge tank(s)
desilting chamber(s), surge tank(s)/ shaft(s),
intake(s).
(f) Pump House(s) Yes.
(9) Any other: Tunnel and Aqueduct Under Canal | Yes.
System.
18. | Are there any special features affecting the designs? | No
VIl | CONSTRUCTION MATERIAL SURVEYS
19. | Have the surveys and laboratory tests for the:
following construction materials been carried out and
report(s) appended?
(a) Soails for impervious, semi-pervious and pervious | Not applicable (No new earthen dam is proposed)
zones of earth and rock-fill dam(s)
(b) Sand Yes.
(c) Rock and coarse aggregates Yes.
(d) Bricks and tiles Not applicable.
(e) Pozzolona Not applicable as it is not used.
(f) Cement and lime stone Yes.
(g) Steel Yes.
(h) Any other
20. | Have the sources for each of the above material | Yes. Rock - Rock obtained during execution will be utilized.
been identified and need etc. indicated? Sand - Tunga river is the source and quarry is identified.
Cement & Steel - Materials will be purchased from open
market from reputed manufacturers.
21. | Have the proposals for procurement of scarce | Not applicable.
materials been indicated?
IX | HYDROLOGICAL AND METEOROLOGICAL INVESTIGATIONS
22. | (a) Have the hydrological and meteorological

investigations been carried out and status of
following data discussed in report?

i) Rainfall

ii) Temperature

iii) Sunshine

Yes. The meteorological data have been obtained from
.M.D. Station

(i
(i
(
(iv) Gauge & Discharge

Yes.
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(v) Sediment
(vi) Water quality
(vii) Evaporation
(b) Has the above data been collected & appended?

Not applicable.
Yes.
Yes.

HYDROLOGY

Is the hydrology dealt with in detail in a separate
volume? Have its brief details been included in this
Report?

Yes.

24.

Have an index map and bar chart showing locations.
of various hydro-metric, climatic and rainfall stations
existing/ ongoing/ planned water resources projects
and .the data availability at those stations been
attached?

Yes.

25.

Have required detailed note .about project specific
hydro-meteorological data observatories been
attached.

Yes.

26.

Have required detail in case of Himalayan rivers. If
project being planned in upper reaches. The satellite
imageries of project catchment especially one during
snowmelt period (March-May) and one during
monsoon (June-September) period been attached?

Not applicable.

27.

Are detailed notes about quality, consistency,
processing and gap filling of the data included.

Yes.

28.

Have hydrological studies been carried out for the

following:

(@) To establish the availability of water for the
benefits envisaged?

(b) To determine design flood for the various
structures (spillway. weir.  barrage efc.)

c) Sediments storage

d) Design flood for diversion during construction

e) Tail water rating curve

f) Evaporation rates from reservoirs / concerned
area

(9) Command area rainfall

(
(
(
(

Yes.
Not applicable.
Not applicable.
Not applicable.
Not applicable.
Yes.

Yes.

29.

Has the Ground Water Potential (existing use and
additional availability) been indicated?

Yes.

30.

Have the studies regarding reservoir sedimentation
been carried out and revised elevation-area capacity
curves been used in the simulation studies (Working
Table)?

Yes.

31.

Have the ecological requirements of water such as
low flow augmentation and water quality control etc.
and water requirement for domestic, industrial use
and power generation (thermal, hydel, nuclear) been
considered and included in the Project Report and
incorporated in the simulation studies?

Environmental monitoring is being made during execution.
The project caters to irrigation and groundwater recharge
by filling up tanks.

32.

Have the details of the simulation studies. (Working
Tables) and conclusions arrived from the various
alternatives explaining the factors and assumptions
been included and discussed?

Yes.

33.

Has the number of failures for different aspects been
indicated?

Yes.

SECON 7
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34. | Have the likely desirable and, undesirable changes in | Yes.
the hydrologic regime due to the project been
brought .out in the report.

35. |Is the criteria adopted for selection of the | Notapplicable.
construction diversion flood discussed?

36. | .Has the basis for determining the stage capacity | Not applicable.
been discussed?

37. | Have integrated working tables (for more than one | Yes.
reservoir in the system) been prepared?

38. | Has carry over storage been provided? If so, whether | Not applicable
studies for most economic carry over storage been

done?
39. | Have the flood routing studies, been carried out? Not applicable
40. | Have the back water studies been carried out? Not applicable

XI LAND ACQUISITION AND RESETTLEMENT OF OUSTEES

41. | Have the type and quantum of 'land proposed to be | Yes.
acquired in the submerged area, project area, area
coming under canals and distribution system, area
required for rehabilitation of the outers been
detailed?

42. | Is the basis for provision for land compensation | Yes.
indicated?

43, Have the rehabilitation measures, amenities and | Yes.
facilities to be provided to the Project Affected
Persons been discussed and whether their provisions
included in the report? Are these in accordance with
State's policy/project, specific policy/draft national
policy for rehabilitation and resettlement '

44. | Are the basis of land acquisition of the submerged | Not applicable.
area upto FRL/MWL etc. discussed?

XIl__ | DESIGNS

45. | Does the state have established a Central Design | No. Not envisaged.
Organization and State level multidisciplinary
Advisory Committee and whether its composition has
been indicated in the report?

46. | Has the selection of final location of the 'head works | Yes
and appurtenances, in preference to the other sites
investigated been discussed?

47. | Have the layout of the project viz location of head | Yes
works, workshop sheds, offices, Colonies etc, been
finalized" and discussed?

48. | Has the layout of the various major components of | Yes
the head works been discussed in the light of site
features, geology, foundation characteristics etc.?

49. | Have the detailed designs been prepared for the

following components & got vetted by CDO?

(a) Earth or rockfill dam, masonry or concrete dam, | Not applicable.
spillway, barrage, weir etc. and appurtenances.

(b) Energy dissipation arrangements, training walls | Not applicable.

etc.

(c) Openings through dams-galleries head Not applicable.
regulators, penstocks other  outlets, sluices
etc..

(d) Regulators Yes
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e) Canal and water conductor system

f) Canal structures & Tunnel

g) Pump house, intake structures

h) Power house, tunnels, surge shaft

i) Instrumentation

(i) Power evacuation arrangement

(k) Design of Hydro Mechanical equipments

(
(
(
(
(

Yes

Yes

Yes

Yes (for Tunnel)
Yes

Not applicable.
Yes

50.

Have the salient features of the above components
-and the assumptions made in the design of above
components of the project been indicated and their
basis discussed?

Yes.

51.

Have any model studies been carried out for location
of the dam, spillway 'and other appurtenances &
checking the design profile, of the spillway, energy
dissipation  arrangements location of outlets/
regulators etc?

Not applicable.

52.

Has the final alignment of canal(s) and branch
canals(s) been. Discussed in the light of various
alignments studied?

Yes.

(a) Does the canal design provide for meeting
requirements of rush irrigation?

(b) Have any intermediate storages and tail tanks
been considered to reduce the canal capacities?

Is not applicable to Drip Irrigation System

No.

53.

Are the canals and distribution system being lined
and if so what is the minimum capacity of the channel
proposed to be lined?

For water distribution micro irrigation system is being
used. Lining is provided for Main Canal upto Tail end.

94.

Is the location of canal structures on main and
branch canals fixed after detailed surveys of the final
alignments?

Yes.

95.

Are the regulation arrangements of the off-taking
channel both near and away from the cross
regulators discussed?

Yes.

56.

Are sufficient escapes including terminal escapes
provided on the main/branch canal distributaries /
minors?

Yes.

57.

Have the basis for adopting water way for the cross
drainage works been discussed?

Yes.

58.

Have the proposals for rating the canal section by
providing standing wave flumes. rating of the falls,
broad crested weirs V: notches etc. been discussed
for the canal and distribution system?

Yes.

99.

Have any model studies for major canal structure(s)
been carried out and if so are the results discussed
and incorporated in the design?

Yes. Model study of pump house and delivery arrangement
are carried out and results incorporated in the design.

Xill

IRRIGATION AND COMMAND AREA DEVELOPMEN

T

60.

Have the conveyance and field irrigation efficiencies
for paddy and upland crops during kharif, rabi etc.
been indicated, discussed and justified?

There is no paddy in the cropping pattern. The conveyance
and field efficiencies for semi-dry crops for Khariff are
considered.

61.

Have the 10-daily/monthly crop water requirements
at the canal head been worked out?

Fortnightly crop water requirements are considered.

62.

Are there any proposals for introducing warabandi
and if so have these proposals been discussed in the
report and sample calculations for a typical

distributary / minor / sub-minor furnished?

No. The distribution to the fields is by LPS drip irrigation by
rotation through network of pipe lines. A sample calculation
is enclosed.
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63.

Has the present position of irrigation in the command
through existing canals, tanks, lift schemes. wells etc.
been brought out -in the report? .

Yes.

64.

Are the particulars of all irrigation projects (including
minor schemes) existing / proposed in the command
been indicated?

Yes.

65.

Are there any potential areas, where ground water is
available? If so, has the quantity & quality of the
ground water been indicated?

Yes.

66.

Has the quantum of available ground water been
assessed and plan for its conjunctive use with
surface water been prepared and incorporated in the
report?

Yes.

67.

Have the semi-detailed soil surveys been carried out
for the entire command? If not the extent of area
surveyed may be indicated.

Yes.

68.

Have sail and land irritability classifications brought
out in the report?

Yes.

69.

Is the method used for determining the crop water
requirements discussed?

Yes.

70.

Has the pre-project cropping pattern and the
proposed cropping pattern along with justification
been furnished?

Yes.

1.

Has the proposed cropping pattern been certified by
Centre/State  Agricultural  Authorities giving the
statement of having considered the soil
characteristics and land irrigability characteristics of
the command area in-deciding the percentage of the
command area falling under respective crops as
suggested in DPR.

Yes.

72.

Whether drinking water needs of the population
projected for the 25-30 years after construction of the
project on enroute and that in the command of the
project considered.

Yes.

73.

Whether the proposed G.W utilisation is certified by
CGWB and a statement furnished.

Groundwater utilization is certified by Dept of Mines &
Geology.

74.

Are the areas and percentages of the CA that will be
irrigated during kharif, rabi, two seasonal, summer
and perennial been indicated?

Yes.

75.

Is justification furnished' for irrigating perennials and
summer crops from the reservoir?

Not applicable.

76.

Have the monthly reservoir operation studies been
carried out at least for.20 years and summary on
annual basis attached?

Yes.

7.

Have the number of blocks selected for detailed
surveys for On Farm Development (OFD) works
including drainage and total area covered by such
blocks been indicated?

Provision is made.

78.

Have the existing locations of the Trial cum
Demonstration Farm, input centres (seeds, fertitiser
and insecticides) in the command been indicated and
proposal to strengthen the same discussed?

Provision is made.
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79.

Have the arrangements for financing the OFD works
and proposals, if any, for strengthening, the same
been discussed?

Provision is made.

80.

Have the agencies responsible for execution of OFD
Works been identified and simultaneous planning of
execution of OFD works along with engineering
works discussed?

Yes.

81.

Has-the year-wise phasing of irrigation development
as a result of the project been discussed?

Yes.

82.

Is the existing communication system telephone
wireless and roads within command area sufficient to
meet the requirement after full development of
irrigation?
If not, have the new proposals been planned and
discussed?

No.

Provision for new roads is made.

83.

Is the adequacy of the marketing centres in the
Command Area and new proposals to meet the
requirements after full development of irrigation been
discussed?

Yes.

84.

Is there any stabilization of existing irrigation
proposed?

Not applicable.

XV

FLOOD CONTROL AND DRAINAGE

85.

Have the various flood control components of the
multipurpose project been indicated?

Not applicable.

86.

Have the damage areas in pre-project & post project
situations been identified and flood intensities worked
out at each of the damage centre(s) which gets
affected?

Not applicable.

87.

Have the following flood aspects been discussed?

(a) Flood cushion in the reservoir.

(b) Maximum moderated flood out flows over the
spillway etc and its frequency.

Not applicable.

(c) Existing and proposed safe carrying capacities of
the channel below the dam after construction of
flood embankment channel improvement, river
diversion etc.

(d) Synchronized moderated peak floods due to
releasers) from the dam' upstream and un
intercepted catchment upto the damage centres.

(e) Average annual expenditure incurred' on flood
relief works.

(f) Area and population affected/likely to be affected
before/after the project.

(9) Estimated saving in annual loss of life, property,
cattle, crops etc. (evaluated in terms of money)
due to flood control.

Not applicable.

88.

Have the following drainage aspects of command

area. been discussed?

(a) Existing Surface and. sub-surface drainage
network and problems of the drainage
congestion, water logging, alkalinity/salinity If
any.

(b) Studies on sub soil water table (pre -monsoon,
post-monsoon etc.)

Not Applicable. Drip Irrigation
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(c) Maximum intensity of 1, 2, and 3 day rainfall.

(d) Deficiencies in farm drains.

(e) Deficiencies in existing natural drains.

(f) Proposal for improvement of drainage water
logging /alkalinity/salinity of the area along with
justification thereof.

(9) Identification of the area in Command which will
get benefited due to execution of drainage net-
work and benefits thereof in terms of relief from
crop damage, increased yields etc.

NAVIGATION

Is the present scheme for remodeling of the existing
facilities and/or extension of the navigable reach or
establishing new navigable reach?

Not applicable.

90.

Is the existing inland transport system being fully
utilized? If not, have the bottlenecks in its full
utilization been identified and discussed?

Not applicable.

91.

Have the surveys for goods and passenger traffic
been carried out and discussed?

Not applicable.

92.

Is the extent of modification required in the existing
system discussed and justified?

Not applicable.

93.

Do design for the canal section and structures take
into account the navigation requirements?

Not applicable.

94.

Have the proposals to develop the new scheme and
phases of development in the different reaches been
discussed?

Not applicable.

95.

If the area is being served by inland water transport,

have the following been discussed:

(a) The existing toll rates and registration fees for the
crafts (size wise)

(b) Proposals for revision of tollage rates and fees, if
any.

(c) Concurrence of the competent authorities for
revision of rates and fees.

(d) Proposal to subsidies the tariff, tollage, craft
registration fee, passenger fare etc. to attract
traffic.

Not applicable.

96.

Has the State Inland Water Authority been consulted
while finalizing the scheme and its view point
discussed?

Not applicable.

97.

Has economic justification and viability of the
navigation component of the multipurpose project.
been discussed?

Not applicable.

XVI

POWER

98.

Have the following points been discussed?

(a) Availability of the' power generating capacity' in
the state as well as in the region from different
sources.

(b) Total energy available and' peaking capacity of
the system in the state as well as in the region
'from different sources.

(c) Integrated operation of the system and present

status of utilisation in the state as well as in the
region.

Approval for providing power supply to the scheme is
obtained from state electricity board.
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(d) Surpluses and shortfalls in the system in the
state as well as in the region.

(e) Future plans of power development from different
sources in the State / region.

(f).Fitment of the scheme in planning of power
'development of the State / region.

(9) Energy generated from the project firm .power,
seasonal power and total power

(h) Proposal for transmission lines connecting to. The
existing system/grid.

(i) Project cost per kwh installed' and per kwh
generated at bus bar as  compared to the
different hydro-electric thermal generation and
gas projects a different sources .in the State as
well as in the region to justify the power
component of the project.

(i) Whether the proposed addition to the transmission | (Not applicable).
system 'has been shown-on a geographical map.
Whether options considered for the proposed
addition have been discussed with statement of
justification for the selected option after carrying
out supporting studies covering. load flow
studies, short-circuit studies (three phase and
single phase and stability studies

(k)*Whether .sufficient 'Surplus off Peak power is
available for pumping of water from lower to
upper reservoir.

(I) Actual off peak” energy requirement of proposed,
scheme

(m)*Cost of peak-and off peak energy* for pumped
storage schemes only.

XVII | CONSTRUCTION PROGRAMME AND PLANT AND MANPOWER PLANNING

99. | Are the .major components of work proposed to be | Contractor.
done departmentally or through contractor?

100. | Have the various alternative construction programme | - Yes -
been studied and proper justification furnished for the
final programine adopted?

101. | Has the proposed. construction programme' been | - Yes -
prepared and synchronized for timely completion of
each of the major component of work including'
Command Area-Development?

102. | Have the year wise quantities of .the following | Yes.
materials of construction been worked out for various
components of the project:

(a) Excavation separately in -soft and hard strata

(b) Earthwork in filling-impervious, semi-pervious and | Yes.
pervious

c) Rockfill- for dam, toe, riprapetc:

d) Stone for masonry

e) Coarse aggregate for concrete

f) Sand- for filter, masonry/concrete

g) Gravel- for. Filter

h) Steel of various sizes and type

(
(
(
(
(
(
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(i) Cement-normal, quick/slow setting with or without
pozzolona, special types

() Lime-surkhi-pozzolona

(k) Scarce material-special steel

(I) Other material-fuel, electricity, explosive efc.

103. | Have the year wise quantities to be executed by | Yes.
machine/labour for each of the major component
been worked out for each of the above material?

104. | Have the labour intensive items- of the various major | Yes.
components of the project been identified and the
quantities of such items .worked out?

105. | Have PERT chart or CPM diagrams for construction | Yes.
programme of various components "been made and
included 'in report? Has organisational set up and
frequency for project monitoring been indicated in the
Report?

XVIII | FOREIGN EXCHANGE

106. | Have the details of the plant and machinery, spares, | Yes.
instruments and scarce materials to be imported
worked out?

107. | Has the phasing of imports and source(s) of imports | Yes.
been discussed item wise?

108. | Are the imports to be affected under foreign | Yes.
grants/credits or internal resources of the country?

109. | Is the scheme covered under State sector or Central | State Sector. Proposed to be included under Central
sector? Sector.

XIX | FINANCIAL RESOURCES

110. | Has the Concurrence of the State Finance | Yes.
department been obtained?

111. | Is the scheme included in the Five Year/Annual | Yes. Included in 12t Five Year plan
Plan? If not what is the present position regarding its
inclusion in the plan?

112. | Whether the scheme has already been started? If so, | Yes. Present stage is indicated.
is the present stage of construction indicated?

113. | Have the year wise requirement of funds been | Yes.
indicated?

114. | Is the scheme covered or proposed to be covered | No.
under any foreign assistance/aid agreement?

XX | ESTIMATE

115. | Is the separate volume of estimate attached as | Yes.
appendix?

116. | Is the year to which the rates adopted in the estimate | Yes. 2018-19 DSR of Water Resources Department is
relate to indicated? considered.

117. | Have the analysis of rates for various major items of | Yes.
work for the major components of the project been
furnished and with basis of analysis described?

118. | Are the provision for the following items made on the | Yes.

basis of sample survey and sub- estimates:

(a) Distributaries, minor and sub-minors
(b) Water courses
(c) Drainage

(d) CAD Works

SECON 14

VJNL




Upper Bhadra Project Detailed Project Report

XXI | REVENUE

119. | Are the basis for the following sources of revenues
furnished?
(a) Betterment levy and proposal for its recovery Not applicable.
(b) Irrigation cess Yes.
(c) Flood protection cess Not applicable.
(d).Crop wise water rates Yes.
(e) Sale of water for village / city / industrial / power / | Not applicable.

water supply

(f) .Miscellaneous

120. | Have these rates been compared with the existing | The rates are as per rates fixed by the Government which
rates at the other projects in the State/region? is uniform in all the projects of the State.

121. | In case the rates are being enhanced, has the | Enhancement of rates is not envisaged.
concurrence of the concerned department (s) been
obtained?

122. |Have the organisational set up for the collection of | Yes.
revenue been indicated?

XXII | B.C.RATIO

123. | Are the allocated cost for the following components
of the multipurpose project worked out and basis
therein furnished?

(a) Irrigation Yes.

(b) Power Yes.

(c) Flood Control Not applicable.
(d) Navigation Not applicable.
(e) Water supply Not applicable.
(f) Any other

124. | Have the various departments of the State/Centre | Not applicable.
agreed to the sharing of the above allocated cost?

125. | Have the crop wise benefits been worked out for | Yes.
irrigated and un irrigated crops being grown before
project in consultation with the agriculture department
and statement furnished?

126. | Have the crop wise benefits been worked out for | Yes.
proposed cropping pattern after. the introduction of
irrigation in  consultation with the agriculture
department and statement furnished?

127. | Is the B.C. ratio of Irrigation Projects acceptable or | Yes. Acceptable as it is more than 1.0.
otherwise justified?

128. |Is the B.C. Ratio for Flood Control Projects | Not applicable.
acceptable or .otherwise justified?

129. | Is the B.C. ratio for power component of the project | Not applicable.
acceptable or otherwise justified?

130. | Have- the financial and economic return statements | Yes.
been furnished keeping in view the phasing of
development?

131. | Are the benefits other than those considered in the | Yes.
B.C. Ratio and financial return statement been
identified?

132. | Is the benefit from Gallper land, if proposed, based | Not applicable.
on lease rates admissible and statement from
concerned Central / State authorities furnished?

133. | Are the benefits front fisheries, horticulture, if | Not applicable.
proposed, based on lease rates admissible and
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statement from concerned Central/ State authorities
furnished

XXl | ECOLOGICAL ASPECTS

134. |(a) Is the area likely to have any of the following | Environmental clearance for the project as per original
environmental and ecological problems due to the | proposal is obtained on 10-05-2010 & 10-07-2017 from
altered surface water pattern? If yes, whether | MoEF, New Delhi.
preventive measures have been discussed? (a)Forest clearance is obtained on 17-06-2020 for
diversion of 96.95 Ha. in Muttinakoppa minor forest and
Aramballi reserved forest in Koppa division of package 1.
(b)110.10 Ha of forest land in Bhadravathi division on 22-
12-2017
(c) 111.57 Ha of forest land in Janakal reserve forest and
Lakkihalli reserve of Hosadurga range and Chitradurga
forest on 20-12-2017
(i)  Excessive sedimentation of the reservoir and
the upper reaches of the river and its tributaries
tailing into reservoir
i) Water logging, salinity/alkalinity
) Quality of surface and ground water
iv) Ground water recharge
v) Health hazards-water borne diseases, industrial
pollution etc.
(vi) Submergence of important minerals deposits
(vii) Submergence of monuments/ archeological
sites
(viii) Fish culture and aquatic life
(ix) Plantlife (flora)
(x)  Wild Life
(xi) Migratory birds
(xii) National parks and sanctuaries
(xiii) Seismicity due to filling of reservoir
(xiv) Likely change in the regime of the river
(xv) Any other
(b) Have the environmental and forest clearances
from MOE&F been obtained? If not what is
status thereof?

XXIV_| COLONIES AND BUILDINGS

135. | Has the planning of the colony/building been done | Yes.
keeping in view the ultimate use for optimum
utilization of investment?

136. | Has an estimate of the extent of higher cost involved | Yes.
been made and details discussed?

137. | Are the permanent buildings being constructed | Yes.
required for maintenance of the project only?

138. | Can the buildings Other than required for | Yes.
maintenance of the project being constructed be put
to some other use after the completion of the project
by the department or any other agencies?

139. | Have the interested agencies been consulted in | Yes.
planning of the buildings to suit their requirements
later on?

140. | Have the proposals for disposal of temporary | Yes.
buildings been discussed?
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XXV | PUBLIC PARTICIPATION AND COOPERATION
141. | Are the possibilities of these been discussed in:
(a) Planning Yes.
(b) Construction Yes.
(c) Improved agricultural practices Yes.
(d) Any other
142. | Have public debates about utility of projects been: | Yes.
held and the response thereof outlined in the Report?
XXVI | SOIL CONSERVATION
143. | Is the need for soil conservation measures in the | Not applicable.
‘catchment of the project discussed?
SECTION-II
SALIENT FEATURES
The following salient features (and any others) as applicable to
the project, shall be furnished:
1 Name of the Project, Upper Bhadra Project
2 Type of Project (Irrigation or Multipurpose) Multipurpose
3 Location
3.1 River Basin River Basin
(a) Name Krishna basin, Tunga Bhadra Sub-Basin
(b) Located in Located in
(i) State(s) Karnataka/ Andhra Pradesh / Maharashtra
(i) Countries (if international river)
3.2 River / Tributary Tunga river and Bhadra river
3.3 | State(s) / District(s) / Taluka(s) or Tehsils in which following are
located:
(a) Reservoir Karnataka / Chikkamagalur / Tarikere
(b) Headwork Karnataka / Chikkamagalur / Tarikere
(c) Command Area Karnataka / Chikkamagalur, Chitradurga,
Tumkur, Davangere / Tarikere, Kadur,
Hosdurga, Hiriyur, Chitradurga, Holalkere,
Chikka Nayakanhalli, Sira, Jagalur
(d) Power- house Not applicable.
34 Name of village near the Head-works Lakkavalli
3.5 Location of Head-works
(a) Longitude 750 28'E
(b) Latitude 130 18'N
(c) Lies in Earthquake Zone-No. Zone-||
3.6 Project area reference to:
(a) Degree Sheets 48-0, 57B, 57C,57F
(b) Index Plan 48-0, 57B, 57C,57F
3.7 | Access to the project distance from project site 275 Kms from Bangalore & 35 Kms from
Shimoga
(a) Airport Bangalore 300 Km
(b) Rail head Tarikere 20 Km
(c) Road head Lakkavalli 3 Km
(d) River port Not available
(e) Sea port Mangalore 300 Km
3.8 Rail / Road transportation limit of
(a) Weights (T) As per prevailing norms
(b) Dimensions (Lx B x H) As per prevailing norms
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International Interstate Aspects of the Project
(@) Catchments area of the basin

(b) State-wise I country-wise details of catchments area

(c) Submergence due to projects

() Inthe state

(i) In other states

(iii) In other countries
(d) Water allocation for the state (if any)/country
(e) Water allocation for other states / countries
() Committed utilization

The water from existing Tunga & Bhadra
Reservoir will be utilized. The Catchment area
of existing reservaoirs.
() Tunga (up to dam site) =

2440 Sq. Km.
(i) Bhadra (up to dam site) =

1968 Sq. Km
Lies within Karnataka state

No submergence is involved

(i) 21.50 TMC under KWDT-I award for
Krishna basin

Upstream Projects

Irrigation Water Thermal Industrial Hydel Supply (evaporation
losses)

(i) Projects completed

(i) Projects under construction

(iii) Future Projects

(iv) Any other

Downstream Projects

Irrigation, Water Thermal Industrial Hydel, Supply (evaporation
losses)

(ii) 2.40 TMC additional allocation to
Karnataka State by virtue of Indirasagar -
Pollavaram Diversion Scheme in Andhra
Pradesh

(i) 6.00 TMC of water from MI allocation
under KWTD - | for Krishna basin (K-8 &
K-9 Sub Basins) i.e, 21.50+2.40+6.00 =
29.90 TMC

There are no upstream projects.

(i) Bhadra Project
(i) Gondi Anicut
(iii) Tunga Anicut
() Upper Tunga
(i) Ubrani-Amrutapura LIS
No.

Singatalur Project & Tungabhadra Project

(i) Projects completed Tunga Bhadra Project
(i) Projects under construction Singatalur Project
(iii) Future Projects No
(iv) Any other
Sub Total (f) : Sub Total : 7
(9) Proposed Annual utilisation by the project
(i) lrrigation
- Kharif Irrigation Tank Filling
620.406 MCM 226.63 MCM
(21.90 TMC) (8.00 TMC)
- Rabi -
- Hot weather -
Total: 29.90
(i) Water Supply -
(iii) Hydel (evaporation losses)
(iv) Thermal power
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(v) Industrial -
Gross annual utilization {sum of (i) to(v)} 29.90 TMC
(h) Minimum agreed/proposed flow in the river for maintaining Not applicable.
ecology
5 Estimated life of the project (years) 25 years
6 Irrigation (ha.)
By flow By drip By drip
(@) Gross command area (GCA) 355748.76 Ha
(b) Area under Irrigation (break up):
(i) Kharif 225515 Ha
(i) Rabi
(i) Hot weather -
(iv) Two seasonal
(v) Perennial
(vi) Gross irrigated area (GIA)** 225515 Ha
0 0
(vii) Intensity of irrigation M 100%
CCA
(viii) Districts (s) Benefited (if the district benefited is Chikkamagalur Drought Prone
predominantly tribal or drought prone, it may be so .
indicated against each district) Chitradurga Drought Prone
Tumkur Drought Prone
Davangere Drought Prone
** Irrigated area under Kharif, two seasonal, perennial, rabi and
hot weather shall be indicated.
(c) Cost per hectare of gross area irrigated 9.52 Lakhs / Ha
(d) Cost-per 1000 cum of grossl/live storage NA
(e) Cost per 1000 cum of water delivered at the (Canal NA
head/outlet)
(f) Water utilization 29.90 TMC
7 Flood control Not applicable.
8 Navigation Not applicable.
9 Water supply Not applicable.
9.1 Domestic Not applicable.
9.2 Industrial Not applicable.
10 Project Performance
(@) Irrigation
Period or Simulation 43 years
No. of failure, 16 years
(b) Power Not applicable
(c) Flood Control Not applicable
(d) Water Supply Not applicable
(e) Navigation Not applicable
11 Hydrology
11.1 | Catchments
11.1.1 | Catchments area at headwork site (Sq. Km)
(a) Gross Upper Tunga 2240 Sq. Km (865 Sq. miles)
Bhadra 1968 Sg. Km (760 Sq. miles)
(b) Intercepted: At Tunga Dam Nil Sq. Kms
AT Bhadra Dam Nil Sq. Kms
(i) By existing projects
(i) By ongoing projects
(iii)By contemplated projects
(¢) Un intercepted At Upper Tunga Dam 2240 Sq.Kms.
AT Bhadra Dam1968 Sq Kms.
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Note: - In case of a downstream weir /barrage regulating the supply to the canal(s) similar details shall he
furnished for the catchments between head works and the weir/barrage.

11.1.2 | Catchments area classification according to mode of
precipitation (sg. km.)
(a) Rain fed At Tunga Dam 2240 Sq.Kms.
AT Bhadra Dam 1968 Sq Kms.
(b) Snow fed
11.2 | Precipitation
11.2.1 | Catchments
Rainfall (Weighted mm)
Annual
(a) Average 202" t0 43"
(b) Maximum 202
(c) Minimum 43"
(d) Co-efficient of variation
11.2.2 | Command
Cropping Season
Annual Kharif (Nossrﬁiber- Hot
(June-October) February) (March -May)
(a) Annual - - -
(b) 80% dependable
(c) ETO (mm) 1847.33 648.97 584.73 613.63
11.3 | Annual yield calculated at the proposed site (TMC)
Tunga Bhadra
Gross Net Gross Net
(@) | Maximum 267.481 - 151.415
(b) | Minimum 72877 44.449
(c) | Average 167.52 92.102
M M
(d) Dependable Annual onsoon Annual onsoon
(Percent) (June - October) (June - October)
(i) 50 159.397 153.785 88.475 81.817
(ii) 75 1334 126.077 77.630 70.656
(iii) 90 115.719 109.294 66.363 58.569
(iv) 98 97.26 86.03 46.503 41.713
11.4 | Climatic Data (Command)
11.4.1 | Name of Station(s) and period of record
Sl No. Names Period of Record
from to
1. Chitradurga 1951 1980
Source : Hydrometeorological Data IMD
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114.2

Data (average of Chitradurga station in command area)

Normal

Maximum Minimum

Air temp (°C)

25.28

30.33 20.23

Humidity (per cent)

61.71

74.83 48.58

Wind (km/hr)

9.43

14.30 6.50

P Py iy Py

a
b
c
d

— — — —

Water-temperature (°C)

22.75

27.30 18.21

11.5

Seismic coefficients
(a) Horizontal
(b) Vertical

11.6

Utilisation within the State (Mm3)

29.90 TMC (846.55 Mm?)

11.6.1

Water availability (State's share in case of interstate river)

133.40 TMC @ 75% dependability in Tunga river
159.40 TMC @ 50% dependability in Tunga river

11.6.2

Committed Utilisation

Major Medium Minor

(a)

Upstream Projects

(i) Projects Completed

ii) Projects under Construction

(
(iii) Future Projects
(iv) Any Other

Nil Nil Nil

Major | Medium | Minor

Downstream Projects

(i) Projects Completed

(i) Projects under Construction

(iii) Future Projects

(iv) Any Other

Details enclosed in Hydrology Chapter

11.6.3

Proposed Utilization by the Project
(@) Irrigation

(i) Kharif

(i) Rabi

(iii)' Hot Weather

(iv) Perennials

Total:-
(b)  Water Supply

29.90 TMC

29.90 TMC

1.7

Floods near the headwork site

Not applicable.

12

Reservoir

12.1

Reservoir
(a) Maximum Water Level.(MWL)
) Full Reservoir Level (FRL)
) Minimum Draw Down Level (MDDL)
) Crest Level
e) Outlet levels
(i) Irrigation

b
c
d

P

(i) Power
(iii)Others (Please specify)
(f) Dead Storage Level

Tunga Dam
589.20 m
588.24 m

583.50 m

582.168 for LBC
582.778 m for RBC

Bhadra Dam
657.75m
657.75m
636.40 m

612 m for LBC
631.5 m for RBC

631.50 m

12.2

Free board (m)

Not applicable.

12.3

Wave height (m)

Not applicable.

12.4

Live storage (Mm3)

63 TMC
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12.5 | Capacity (Mm?) at :
(@) Maximum water level
(b) Full reservoir level
(c) Minimum draw down level
(d) Dead storage level -
12.6 | Flood absorption capacity (Mm3) Not applicable.
(a) Below FRL
(b) Between FRL & MWL
12.7 | Sedimentation (Mm3) and levels after Not applicable.
Years 50 100
(a) Above MDDL
(b) Below MDDL
(c) Encroachment of live
storage (percent)
(d) New zero elevation
12.8 | Average monthly evaporation losses from the reservoir
(Mm?)
(
Month Average Evaporation loss (Mm?3)
January 348
February 318
March 347
April 345
May 223
June 117
July 156
August 257
September 282
October 341
November 343
December 359
12.9 | Seepage in the reservoir Not applicable.
13 Submergence Not applicable.
14 Headworks
14.1 | Head Regulator(s) Not applicable.
15 Canal System
15.1 | Main Canal (Name) Tarikere Flow & Lift, Chitradurga Branch Canal
(CBC) & Tumkur Branch Canal (TBC), Jagalur
Branch Canal (JBC)
15.1.1 | Purpose of canal Multipurpose
(Irrigation/Power/Navigation/Diversion/Water Supply/
Multipurpose)
15.1.2 | Type
(a) Flow/lift Lift
(b) Lined-unlined Lined
(c) Discharging capacity of the channel above which lining | Tarikere Lift 5.04 Cumecs for Pipe Line Network
is proposed CBC 53.493 Cumecs,
TBC 37.477 Cumecs, JBC 6.015 Cumecs
(d) Type of lining Concrete
15.1.3 | Design data
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. Tumkur
Design Data Tarikere Lift Chitradurga Branch Jagalur Branch
Branch Canal C Canal
anal
(a) | Length (Km) Tarikers oW 134507 150,684 4365
(b) Full supply level at head / 739,702 734.800/ 733.700 / 708.620 /
tail (m) ' 694.308 676.918 697.850
© fa‘fl"(ﬁf)pp'y depth at head / 480/300 | 370/030 | 165/1.55
(d) | Bed width at head / tail (m) 6.00/3.80 6.00/0.30 2.60/2.00
(e) | Side slope at head / tail 1:1/1:1 1:1/1:1 1:1/1:1
1:10000 / 1:8000 / _ ,
(f) Bed slope (range) 1-4000 11500 1:4000 / 1:3000
(9) | Maximum discharging o
) . 5.04 ( Pipe Line 374771
3
ggg)amty at head / tail (m3/ Network) 55.125/25.128 0.075 6.015 /5.055
. Tumkur
Design Data Tarikere Lift Chitradurga Branch Jagalur Branch
Branch Canal Canal
Canal
(h) | Total number ?f canal Nil 424 437 84
structures (No’s)
(i) Total assumed head losses
across the structure (m) 17.87 5.30 3.05
(i) Gross Command Area (Ha) 25188 187895.13 121285.71 21379.92
k) '(ﬂ'g)ab'e Command Area 20150 107265 84900 13200
15.2 | Efficiencies (percent)
(a) Conveyance 75%
(b) Field application 90%
16 Cropping Pattern Percentage Area (CCA)
Existing Proposed
16.1 | Name of crop (season-wise)
(a) Groundnut 53221.540 101481.750
(b) Maize 35225.443 22551.500
(c) Ragi 21175.859 -
(d) Sunflower 4713.264 45103.000
(e) Jowar 4713.264 33827.250
(f) Pulses 83914.132 22551.500
(9) Vegetables & Misc Crops 22551.50
Note: - If there are different cropping patterns in different reaches of the canal, information for each reach shall be
given separately.
17 Power
17.1 | Type - Conventional/Pumped storage
17.2 | Installed capacity (MW)
17.3 | Load factor
17.4 | Annual energy (kwh)
(a) Firm
(b) Seasonal
(c) Total
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17.5

Off peak requirement for pumping*

17.6

Cost per kW installed

17.7

Cost per kWh at the bus bar

17.8

Head Race Channel/Tunnel

(a) Length (m)

b) Shape

c) Size (m)

d) Rock type reach-wise-RMR/Q values

e) Rock cover reach-wise

f) Free/Pressure flow

g) Lining type-PCC/RCC/Steel

h)Reach-wise Design Internal & external pressures
i) Thickness of lining(m)

)
k

(

(k) Invert level at (EI-111)

(I) Gates-No., type & size

.. *For pumped storage projects only.

(
(
(
(
(
(
(
(

Designed discharge (m?3/s.)

17.9

Balancing Reservoir

a) Capacity (Mm3)

b) Full reservoir level (El-m)

¢) Maximum reservoir level (EI-m)
d) Minimum Drawdown Level (EL-m)
e) Live Storage (Mm3)

f) Balancing period (hrs.)

17.10

(
(
(
(
(
(
Forebay

(a)Size of forebay (m)

(b)Sill level of forebay (El-m)

(c)Full reservoir level (EI-m)
(d)Maximum reservoir level (EI-m)
(e)Minimum drawdown level (EI-m)
(f)Duration of storage

(9)Number of off-takes

(h) Size of off-takes

(i) Invert level at off-take (El-m)
(i)Capacity of each off-take (m?s.)
(k)Escape arrangement

Location

Length

Discharging capacity (m%s.)

17.11

Intakes
(@) Upper Intake
(i) Type & size of intake
(ii) Entry profile with details of transition
(iii) Stability of the slope/cuts around intake
(iv) Design velocity through trash rack' and bell mouth
(v) Submergence of the entry below water level
(vi) Intake gates-number ,type, size
(vii) Details of anti-vortex arrangements

(viii) Type of hoisting arrangement and its capacity
(b) Lower Intake (for pumped storage scheme)

(i) Type & size of intake

(i) Entry profile with details of transition

(iii) Stability of the slope/cuts around intake

(iv) Design velocity through trash rack and bell mouth
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(v) Submergence of the entry below water level
(vi) Intake gates-number. type size
(vii) Details of anti-vortex arrangements

1712

Surge tank/shaft
a) Nos. & location (HRT/TRT or both)

b) Type. height & size

c) Orifice -size & position (or any other relevant detail)
d) Top level (El-m)

e) Bottom Level (EI-m)

f) Steady state level (EI-m)

g) Capacity (Mm3)

h) Lower expansion chamber -size & location

i) Upper expansion chamber -size & location

(i) Maximum surge level (El-m)

(k) Minimum surge level (El-m)

(I) Size of gates and capacity of hoists

(
(
(
(
(
(
(
(
(

17.13

Penstocks/pressure shafts:

Not applicable.

17.14

Power House:

Not applicable.

17.15

Switch yard

Not applicable.

17.16

Transformer Cavern

(a) Rock types encountered -RMR/Q Values
(b) Major wedge formations, if any

(c) Rock ledge -dimension between cavities

Not applicable.
Not applicable.

1717

Tail Race Channel

17.18

Tail Race Tunnel

18

Construction facilities

19

Cost

*.21473.67 Crores

19.1

Cost of the project (*. Lakh) Unit wise (Refer Part Il Section-3
para 18)

" 2147367.00 Lakhs

19.2

Allocated cost (. lakh)
a) Irrigation

b) Power

) Flood control
) Navigation
) Water Supply
(f) Any other

(
(
(
(
(

c
d
e

"2147367.00 Lakhs

20

Benefits/Revenue

20.1

Benefits

Benefits

ftem Quantity

Unit Price Value ". lakh

Food Production (tonne) 7566036

380.567 287938.17

Power (kwh)

Navigation (tonnage)

a)
b)
¢) Flood Protection(ha)
d)
e)

Water supply (MCM)

— = ===}

f) Any other (fisheries)
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20.2 Revenue

Benefits
Quantity Unit Price Value . lakh

1. Betterment levy - . .
2. Water Rates
3. Irrigation Cess
4. Pisciculture rights /auction
5. Power Rates
6. Navigation
(i) Cargo Rates
(i) Regd. Charges
(iii)Passenger Tax
Others.
Total :

Item

21 Benefit Cost Ratio
(a) B.C. Ratio 1.024
(i) Irrigation
- With cost of CAD- works
- Without cost of CAD works
(i) Flood control
(iii) Power
(b) Internal Rate of Return (IRR) -
- With cost of CAD works
- Without cost of CAD works
(c) BC Ratio with discounted cash flow method 'lrrigation -
- With cost of CAD works
- Without cost of CAD works
(d) Financial Rate of Return (FRR) -
- With cost of CAD works
- Without cost of CAD works
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GENERAL REPORT
Introduction

Upper Bhadra Project is a major lift irrigation Scheme under implementation in the central region of Karnataka
State. It envisages liting upto 17.40 TMC of water in first stage from Tunga to Bhadra and lifting 29.90 TMC of
water in second stage from Bhadra to Tunnel near Ajjampura, in Tungabhadra sub-basin of Krishna basin. It is
planned to irrigate an extent of 2,25,515 hectares by micro irrigation in drought-prone districts of Chikmagalur,
Chitradurga, Tumkur and Davangere. The primary objective of the project is providing sustainable irrigation
facility in khariff season and the other objective of the project is to recharge the ground water table and provide
drinking water by filling 367 tanks in drought-prone taluks of the above said districts.

Aim of the Project and Description of Works
The comprehensive project envisages providing irrigation and drinking water to the parched lands of Central
Karnataka plateau and in specific:

(i) Providing irrigation facility for an area of 2,25,515 Ha of land in Tarikere, Kadur taluks of Chikkamagalur
district, Hosadurga, Hiriyur, Chitradurga and Challakere taluks of Chitradurga district, Jagalur taluk of
Davangere district and Sira, Chikkanayakanahalli taluks of Tumkur district. The total requirement of water for
irrigation in the command area is 620.40 MCM (21.90 TMC) as finalized by CWC.

(i) Filling up of 367 Nos. of Tanks would require 226.63 MCM (8 TMC) including augmentation of 2.00 TMC for
Vani Vilas Sagar Reservoir. The filling up of tanks will facilitate recharging of ground water besides diluting
the fluoride content.

The Project Component Comprises of:
()  Lifting up to 17.40 TMC (492.78 MCM) of water from the foreshore of Upper Tunga reservoir to Bhadra
reservoir. from June to October

(i) Lifting of 29.90 TMC (846.55 MCM) of water from Bhadra reservoir to delivery chamber near proposed
tunnel near Ajjampura from June to October

(i) Construction of 7.00KM (approximate) length of tunnel near Ajjampura to supply water to Chitradurga
Branch Canal(CBC) and Tumkur Branch Canals(TBC) by gravity.

(iv)  Providing infrastructure for drip irrigation to an area of 20,150 Ha above & surrounding tunnel in Tarikere
taluk during Kharif season.

(v)  Construction of Chitradurga Branch canal and providing necessary infrastructure for drip irrigation of
1,07,265 Ha in Kharif season only.

(vi)  Construction of Tumkur Branch Canal and providing necessary infrastructure for drip irrigation to
84,900 Ha in Kharif season.

(vii)  Construction of Jagalur Branch Canal and providing infrastructure for drip irrigation of 13,200 Ha in Kharif
season.

(viii)  Filling of tanks 36 Nos. coming under the command of Chitradurga Branch Canal,131 Nos. coming under
the command of Tumkur Branch Canal, 09 Nos coming under command of Jagalur Branch Canal and
33 Nos. coming under the command of Tarikere gravity & lift canal.

(ix)  Filling of 21 Nos. of tanks in Holalkere taluk, 20 Nos. of tanks in Molakalmuru taluk and 41 Nos. of tanks in
Challakere taluk and 46 Nos of tanks in Tarikere taluk.

(x)  Filling of 30 Nos. of tanks in Pavagada taluk for drinking water supply.

Estimates for the above said project components have been prepared. The Cost of the Project works-out to
Rs.21473.67 Crores based on WRD SR for 2018-19.

An Index Map Showing detail of the project, in Map VJNL/UBP/Index Map/01, is enclosed.
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Location of the Project Area

The lifting point of Tunga water is located at the foreshore of Upper Tunga Dam near Muthinakoppa village of
Narasimharajapura Taluk and the water is delivered to Bhadra reservoir.

Upper Bhadra main canal takes off from Bhadra reservoir. The open canal runs for a length 40.535 Km and
crosses Tarikere - Birur railway line. Water is proposed to be lifted in 2 stages up to RL.733.702. The alignment
passes through Kundur, Siddarahalli, Duggalapur, Yellugere, Chikkattur, Samatala, Hunsagatta Villages of
Tarikere Taluk. The alignment is proposed to cross the bridge between Bhadra valley and Vedavathi valley
through a tunnel of about 7.00 Kms. The Tunnel ends near Ajjampura town of Tarikere Taluk.

Tarikere Lift scheme is planned to provide drip irrigation to an area of 20150 Ha in Tarikere taluku covering the
area above the ajjampura tunnel and filling up of 79 tanks for groundwater recharge.

Alignment of Chitradurga Branch Canal off-takes after tunnel and passes through Tarikere, Kadur Taluks of
Chikkamagalur District, Hosadurga, Hiriyur, Holalkere, Chitradurga and Challakere taluks of Chitradurga district.

Tumkur Branch Canal also off-takes after Ajjampura tunnel from the Y-Junction and passes through Tarikere and
Kadur taluks of Chikkamagalur District, Hosadurga and Hiriyur Taluks of Chitradurga District and Sira,
Chikkanayakanhalli Taluks of Tumkur District.

Jagalur Branch Canal off-takes from Chitradurga Branch Canal at 125.167 Km of CBC and passes through
Chitradurga taluk of Chitradurga District, Jagalur Taluk of Davangere District
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Accessibility

The headwork at Tunga River near Muttinakoppa is accessible through State Highway (SH) from Shivamogga to
Mangalore.

Bhadra reservoir is accessible through Tarikere - Mangalore road (SH) from Tarikere. Upper Bhadra main canal
from Bhadra reservoir is approachable by T-M Road (SH) and South Central railway. Nearest railway station is
Tarikere. Tunnel reach is approachable through Tarikere - Hosadurga Road and from Ajjampura Railway station
by rail. Command area of Chitradurga Branch canal is approachable by NH - 4 and NH - 206.

Tumkur Branch Canal is approachable by various major district roads. Nearest airports to project site are
Bangalore and Mangalore.

General Climatic Conditions

The climate of the major command area which lies in Chitradurga and Tumkur districts is characterized by
dryness in major part of year and hot summer. The period from December to February is the dry and
comparatively cool season. The summer season from March to May is followed by South-West monsoon season,
from June to September. October and November form the retreating monsoon or post monsoon season.

Rainfall

The Average Annual Rainfall is about 575 mm and the rainfall is confined to period from May to November.
60% of the annual rainfall will be during the period June to September and about 24% of the annual normal
rainfall occurs during October and November. September is the month with highest rainfall. The variation in the
annual rainfall in the region from year to year is large. On an average, the region has about 40 rainy days (days
with rainfall 2.5 mm or more).

Temperature

The period from the later half of November to the end of February is the coolest part of the year. In December,
when the temperature is the lowest, the mean daily maximum temperature is 28.5°C and the daily minimum
temperature is 16.5°C. The period from March to May is the period of increasing temperature. April is the hottest
month with mean daily maximum temperature of 37°C and the mean daily minimum temperature of 26°C. During
this season the maximum temperature may sometimes reach 42°C. With the onset of Southwest monsoon early
in June, the weather becomes slightly cooler and continues to be so throughout the Southwest monsoon. Both
day and night temperatures decrease progressively from the beginning of October.

Humidity

The region has, on the whole, a dry climate, the summer and cold seasons being the driest part of the year when
relative humidity’s are 45% to 60% in the mornings and 20% to 30% in the afternoons. Relative humidity’s are
higher in the South-West monsoon and monsoon retreating season, when they are generally 50% to 70%.

Cloudiness

During the period May to November, skies are moderately to heavily clouded. In the rest of the year skies are
clear or lightly clouded generally.

Winds
Winds are generally light to moderate with some strengthening in the Southwest monsoon season. In the
Southwest monsoon months, they blow mainly from a South-westerly or Westerly direction. In the rest of the

year, they are predominantly from directions between Northeast and Southeast. Winds blow from directions
between Southwest and Northwest in the period May to September.

Special Weather Phenomena

In October and November, storms originating in the Bay of Bengal, sometimes cross the East coast of India and
moving in the Westerly to North-Westerly direction across the Peninsula affect the area causing wide spread rain
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and high winds. Thunderstorms occur during the periods April to May and September to October. Dust raising
winds occur in April and May.

Table 6.1 gives the Meteorological data (vide page 188) of Chitradurga. Table 6.3 gives the Annual Average
depth of rainfall (vide page 190) considered at different locations of Command Area.

Population

The population of the benefited districts is furnished below.

Sl i Population

No. Ll DA Total Males Females & i

1. Chikkamagalur 1137753 567483 570270 233134 41019
2. Chitradurga 1660378 843411 816967 336127 266235
3. Tumkur 2681449 1354770 1326679 474044 193819
4 Davangere 1946905 989602 957303 333227 209701

(Source: 2011 Census)

The average population growth rate is 2.12% and the density of population is 180 per sq km. In general, 70

percent of population is rural and agriculture is their main occupation.

Irrigation Scenario in the Four Districts

Irrigation scenario in the four districts of Chikkamagalur, Chitradurga, Tumkur and Davangere is as follows: (As
per Directorate of Statistics 2010-11).

Land Cultivable area | Area sown in Net Area
sl Name of the Geographical | Cultivable Utilizatio | interms of % terms of % Irrigate::l in
No Districts Area (Ha) Area (Ha) n (ha) age of age of terms of % age

’ area Geographical Cultivable of Cultivable
sown Area Area Area
1. Chikkamagalur 722075 320897 299054 44.44 93.19 14.60
2. Chitradurga 770702 531597 433392 68.98 81.53 -
3. Tumkur 1064755 786497 558953 73.87 71.07
4. Davangere 597597 - 395679 - -

The net irrigated area in terms of cultivable area is low in the above four districts.

Summary and Recommendations of HPCFRRI connected with Hydrological and Agricultural Drought related
issues are as below.

(@) Out of 114 taluks, 70 taluks (41 taluks in South Karnataka and 29 taluks in North Karnataka) belong to the
category of backward taluks

Taluks identified as drought affected by the Irrigation Commission (1972) and as Backward by HPCFRRI are,

Chitradurga District Tumkur District Davangere District

1. Challakere 1. Turuvekere 1. Jagalur

2. Hiriyur 2. Kunigal

3. Molakalmur 3. Madhugiri

4. Holalkere 4. Gubbi

5. Hosadurga 5. Sira
6.  Pavagada
7. Korategere
8. C. N. Halli
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Backwards taluks identified by HPCFRRI for drought relief measures by the Government of Karnataka are.

Chitradurga District Tumkur District Chikkamagalur District
1. Challakere 1. Korategere 1. Tarikere
2. Hosadurga 2.  Pavagada 2. Kadur
3. Jagalur 3. Turuvekere
4. Molakalmur 4. Kunigal
5. Hiriyur 5. Sira
6. Holalkere
(b) The ratio of net area irrigated to net area sown (%) in case of Chikkamagalur, Chitradurga, Tumkur and

Davangere districts are as under:

: : n
ﬁcl;. Name of the Districts Ratio <1n; gl;-tg,:rea Irrigated to Net Area2§8(\;\tg1( %)
1. | Chikkamagalur - 14.60

2. | Chitradurga 12.71 15.53

3. | Tumkur 18.27 19.2

4. | Davangere - -

History / Background of Upper Bhadra Project

Upper Bhadra Project was proposed across the river Bhadra in (K-8) Tungabhadra sub-basin, upstream of
existing Bhadra Reservoir Project. The Project was under contemplation to provide irrigation facilities to chronic
drought-prone areas of Chitradurga & Tumkur districts. Upper Bhadra Project was first mooted in the year 1969
envisaging the construction of storage dams across Bhadra river near Magundi village in Chikkamagalur district
to provide irrigation facilities to drought prone districts; Chikkamagalur, Chitradurga, Tumkur and Bellary. This
project was filed before KWDT for an allocation of 36.00 TMC. KWDT report mentioned that “it cannot be said
that the demand for this project is not worth consideration. But, unless a further study is made of the water
available in the river Tungabhadra, the project may be deferred.”

Since then several alternatives have been studied to provide irrigation facility mainly to Chitradurga and Tumkur
districts. However, in the year 2001, 23 TMC of water was allocated to UBP under Scheme A in the 734 TMC
revised master plan, with 10 TMC being direct allocation and 13 TMC being savings from modernization of
Tunga Anicut (6.25 TMC), Bhadra Anicut (0.50 TMC) and Vijayanagar Channels (6.25 TMC). Further, it was
proposed to utilize additional 19 TMC of water under Scheme B. With this, a total allocation of 42 TMC was
proposed for utilization under UBP.

Considering allocation of 23 TMC under Scheme A, Government in the year 2003 accorded administrative
approval to Upper Bhadra Project Stage-I (including Ubrani Amrutapur LIS) for Rs 2813 Cr, vide GO No. WRD/
63/VEEVYATA/ 2000, Bangalore dated 23.08.2003. The project envisaged, construction of a dam across Bhadra
river on the upstream of Bhadra reservoir near Magundi village, a pick up dam near Tegargudda and a main
canal running for a length of 114.65 Km including tunnel near Ajjampura, thereafter bifurcating into Chitradurga
Brach Canal (CBC) and Tumkur Branch Canal (TBC) each of the length 210 Kms and 441 Kms respectively. The
proposed area of irrigation under these canals are:

Chitradurga Branch Canal Kharif Semidry 2,54,023 Acres 102803.11 Ha
(Scheme "A") Rabi Semidry 1,01,185 Acres 40949.57 Ha

Total 3,55,208 Acres 143752.68 Ha

Tumkur Branch Canal Kharif Semidry 2,09,703 Acres 84900.00 Ha
(Scheme “B") Rabi Semidry 83,417 Acres 33772.06 Ha

Total 2,93,120 Acres 118625.66Ha

(Scheme “A” + “B”) Grand Total 6,48,328 Acres 262378.34Ha

The project also envisaged lifting 19 TMC water from Tunga river to Bhadra reservoir under Scheme B of UBP.
There were representations against this proposal by the land owners likely to be affected by the submergence in
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Chikkamagalur district and also by environmentalists who apprehended damage to the environment as the canal
was running in wildlife area.

In order to address the above issues including the aspects of water availability and conveyance and also to
examine possible alternatives for implementing the UBP, the Government constituted a committee under the
Chairmanship of Sri K.C. Reddy, a Technical Expert in Irrigation.

After a detailed study which included hydrological aspects for availability of water, technical feasibility for storage
and conveyance, environmental impact and interaction with the project affected people, the committee
recommended to modify the earlier Scheme as under;

(i) Lifting 15.00 TMC of water from Tunga river to Bhadra reservoir (Package - I).

(i) Lifting of 21.50 TMC of water from Bhadra Reservoir to delivery chamber near Ajjampura (Package - Il).

(i)  Construction of 7.00 Km tunnel near Ajjampura to deliver water to Chitradurga Branch Canal (Package - Ill).
(iv) Construction of Chitradurga Branch Canal to irrigate 1,02,843 Ha.

(v) Filling up of 156 Minor irrigation tanks coming under drought prone areas of Chikkamagalur, Chitradurga,
Kolar & Tumkur districts for drinking water purposes.

The availability of 21.50 TMC of water for the UBP - Scheme A was thus confirmed by the Expert Committee.
Further, as regards Scheme B, the committee was of the view and mentioned in its report that “as the issues of
determination of flows available in Krishna basin and distribution of the flows beyond the presently allocated
quantum are before the Krishna Water Dispute Tribunal recently constituted and therefore the availability of
water beyond the allocated quantity will be known only after the tribunal gives the award, depending upon the
total availability in the state and in the sub-basin, further utilization could be planned keeping in view the forest
and environmental constraints”. The committee finally recommended that for Scheme B of the Project,
investigations regarding availability of water and planning other alternative schemes should be continued. The
Government accepted the recommendations of the K.C. Reddy committee and transferred the work to KNNL for
implementation in November 2006.

DPR for UBP - Scheme A with the above provisions was prepared amounting to Rs.5985 crores and submitted
for approval of government. Upper Bhadra Project Scheme ‘A’ has been accorded in-principle approval by the
Government of Karnataka for Rs.5985 crores comprising of Rs.3388 crores towards irrigation component and
Rs.2597 crores towards drinking water component at SR 2007-08, vide GO No. WRD 152 VIBHYAE 2004
(Part - ) Bangalore dated 15.09.2008.

Brief details of the Project Components are as follows:
(i) Irrigation Component

The cost of the irrigation component of the project is Rs. 3388 crores. Irrigation facility is proposed to be
provided to drought prone areas of Tarikere and Kadur taluks in Chikkamagalur district and Hosadurga,
Hiriyur, Chitradurga and Chalkere taluks of Chitradurga district to an extent of 1,07,265 ha. A provision of
11.44 TMC is made for providing irrigation facilities and 2.78 TMC for filling 36 Tanks coming in the atchkut
area under CBC.

(i)  Drinking Water Component

The drinking water component is estimated to cost Rs.2597 crores. An allocation of 5.60 TMC
(158.6 Mcum) of water is made for filling up of 119 MI tanks coming under Tumkur and Kolar districts for
drinking water purpose. The filling up of tanks will facilitate recharging of ground water besides diluting the
fluoride content particularly in Kolar district and certain taluks of Tumkur district.

Further, as a part of UBP scheme A (Stage -1), a scheme to irrigate 5471 ha and fill up 52 Nos. of tanks for
area above tunnel and area before tunnel in Tarikere taluk at a cost of Rs.75 crores. Utilizing 0.8 TMC of
water within the allocation of 21.5 TMC for UBP, is administratively approved by the Government, vide GO
No. WRD 150 VIBHYAEE 2009 dated 13.04.2011.
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In the meantime, an additional allocation of 2.40 TMC is allocated by the Government, vide GO No WRD 49 KBN
2009 dt:19-03-2012 for irrigation in Jaglur taluk of Davanagere district and for providing drinking water supply for
Pavagada taluk in Tumkur district. This is out of 21TMC as per revised G. W. D. T allocated to Karnataka due to
Indirasagar-Pollarvam diversion scheme in Godavari basin by Andra Pradesh vide GO No. WRD 20 KBN 2016
dated 31/8/2017

There was agitation from the people of Hiriyur taluk & public representatives to meet the shortfall in Vani Vilas
Sagar dam from Upper Bhadra Project. They represented to Govt. to augment water to Vani Vilas Sagar
Reservoir from Upper Bhadra Project. Govt. has approved utilization of 5.00 TMC water for Vani Vilas Sagar
Project out of UBP as an interim arrangement and temporary measure, vide Govt. Letter No. WRD 22 vibhyaee
2009 dated: 27.02.2009.

UBP Scheme B

A proposal for providing irrigation facility and filling up of tanks of Chikkamagalur, Chitradurga and Tumkur
districts under Upper Bhadra Project Scheme-B has been approved by the Board of KNNL in its 36" meeting
held on 08.08.2007. This involves lifting 19 TMC of water from Tunga river to Bhadra reservoir simultaneously
lifting 19 TMC of water from Bhadra reservoir for utilizing 11.005 TMC of water to irrigate 1.3 lakhs hectares in
Tarikere and Kadur Taluks of Chikkamagalur district, Hosadurga and Hiriyur Taluks of Chitradurga district and
Sira, Chikkanayakanahalli Taluks of Tumkur district. The balance 8.00 TMC was proposed to be used for filling
the tanks coming within the command area and tanks in Pavagada, Sira, Koratagere and Madhugiri taluks. The
components of the proposed scheme were as follows:

i)  Offtake of open canal at Bhadra reservoir is EL 642.00 m.

i) Open channel of capacity 58.74+10% extra cumecs, for a length of 30 Km (Approx).

i) Jackwell / pump house construction at Km 30.00.

iv)  Static head at lift point (i.e. Km No. 30) is 98 m (Approx).

v)  Approach channel for a length of 300 m (Approx) from delivery chamber to tunnel.

vi)  Tunnel for a length of 7 Km (Approx).

vii)  Exit canal from tunnel for a length of 2.70 Km (Approx) upto off take of Tumkur Branch Canal.

viii)  Tumkur Branch Canal for a length of 190 Kms (Approx) to irrigate 130000 Ha of command area in Khariff
season.

(ix) It also augments the tanks within the command and tanks in Sira, Madhugiri, Kortatagere, Pavagada
taluks of Tumkur district.

Now, the KWDT-Il award to utilize surplus waters was given during 2010.But, no allocation is made in the award,
for UBP-Scheme B of 19 TMC as required under Tumkur Branch Canal. As there is no additional allocation of
19 TMC in the KWDT - Il award for UBP Scheme - B, it has become imperative to explore possibilities to irrigate
areas in Tumkur district which was originally proposed under UBP Scheme - B.

Additions in the approved DPR

The implementation of the UBP was taken up in the year 2008. The key components of the infrastructure viz. the
lifting arrangements in 2 stages and tunnel that delivers water to Chitradurga Branch Canal and Tumkur Branch
Canal are taken up and are in progress.

The work of 7.00 km long tunnel near Ajjampura village in Tarikere taluk is a critical work that would convey
water from Bhadra reservoir to CBC. The project had to face opposition for construction of tunnel with
apprehension that the ground water in the region would deplete if the tunnel is constructed. Detailed hydro-
geological study along tunnel alignment was conducted.

After detailed study, by the High level Technical Committee under the Chairmanship of Sri. D.N. Desai, it became
clear that it would be possible to conserve and sustain groundwater in the tunnel region during and after
construction by appropriate strategies which broadly include precautions to be taken during tunneling operations
and augment limited groundwater reserves by providing additional surface water and by rainwater harvesting
techniques/structures.
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An important initiative is to extend irrigation above and surrounding tunnel region to support agriculture. In order
to mitigate the opposition for the construction of tunnel, the Hon'ble Minister of Water Resources, during a
meeting held on 17-6-2013, directed to provide additional irrigation facility to a total extent of 20150 Ha and
filling up of total 79 tanks surround tunnel area in Tarikere taluk with a utilization of 1.47 TMC of water.

Another recommendation of the committee is to prepare and implement watershed development schemes on
the lines of integrated mission for sustainable development (IMSD) guidelines in the region of tunnel. A
provision of Rs. 45.36 crores have been made under the sub-head X’ of this DPR.

Schematic Diagram Showing Details of Upper Bhadra Project is enclosed.

1.7.1 Land Acquisition (as per Present Proposal)

1.7.2

1.8

An extent of 7899.177 acres of land is proposed to be acquired under UBP. A provision of Rs.75867.00 Lakhs is
made under the head B-lands

Compensation for acquisition of private land is fixed by Govt. vide G.O. dated: 21.03.2012 @ Rs.3.50 Lakhs/
Acres for dry lands, @ Rs.5.50 Lakhs/ Acres for wet lands & @ Rs.12.00 Lakhs/ Acres for garden lands. Further,
with the enactment of right to Fair Compensation and Transparency in Land Acquisition, Rehabilitation and
Resettlement Act, 2013, the land rates are revised and included in the estimate.

Forest Clearance (as per present proposal)

An extent of 378.72 Ha of land is required to be diverted. Land for an area of 378.72 Ha has been identified for
compensatory land by Revenue Dept. in Nayakanahatti Varav Kaval in Challakere taluk. The Deputy
Commissioner, Chitradurga recommended proposed compensatory land vide letter dated: 17.01.2012 to Govt.
to hand over the area required. The Govt. has accepted the proposal & directed to hand over compensatory land
to Forest Dept. on 26.02.2013, in Nayakanahatti Varav Kaval in Challakere taluk, Chitradurga district.

Joint inspection with District/ Zonal Forest Officers is made & recommended that the proposed compensatory
land is suitable for afforestation to Chief Conservator of Forest, Bangalore vide letter dated: 19.10.2013.

Modification Contemplated in the Present Proposal

Further, with the changing trends in the methods of application of water from the conventional open canal
system to sprinkler/drip, water use efficiency has become a prime area of concern. With the surface irrigation
system where the entire canal system is open canal system, the overall efficiency was arrived at as 50 % in the
project planning. Due to the long pending demand of farmers of Tumkur district which is adjacent to Chitradurga
district, it became imperative to consider alternative to surface irrigation where the loss of water in the
conveyance system is high. In order to improve the water use efficiency significantly to meet the demands for
irrigation to additional area, it is now planned to adopt drip irrigation in the entire command area of UBP.
Adoption of drip irrigation in UBP was also one of the major recommendations of Sri. K.C. Reddy's Committee
Report regarding implementation of project Extract (Page 60 of KS Reddy Report) of the report is as follows:

Since this project is being recommended by considering prevailing drought situation in Chitradurga district, the
committee suggests for adopting the following two new approaches:

() To recharge ground water, irrigation under the tank command should be discouraged for a period of three
years so that there would be adequate drinking water in this area.

(b) To conserve and economies usage of water for irrigation purpose sprinkler and drip irrigation should be
made mandatory after the three years period.

A proposal to provide water for irrigation to areas in Chikkamagalur, Chitradurga, Tumkur and Davangere
districts has been prepared by adopting drip irrigation so that it would be possible to irrigate area under CBC and
TBC by virtue of higher water use efficiency of 67.50%.
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The salient features of the proposal are;

e The main canal will be constructed as open lined canal. The distribution of water below the main canal will
be through a network of pipelines.

o |tis proposed to install Main Pipelines and Pressurized Irrigation Network and then connect the same to the
Drip Irrigation System, thereby increasing the water use efficiency to 67.50% in the project area.

e The pipe network carries water to individual Head Unit(s) (One Head Unit for 50 Ha drip modules) located at
different places in the command area. The pipe network will have control valves near to the Head Unit to
control the discharge rate of water and to ON / OFF the system as per requirement.

e |t is proposed to create a network of pipelines (GRP/PVC) instead of constructing distributaries laterals,
minors and field channels. The topography of the command area permits distribution of water through drip
irrigation system by gravity where more than 2 bar of pressure is available.

Due to the increased efficiency of the system under drip irrigation over flood irrigation, it would be possible to
provide irrigation under CBC, JBC and TBC for an area to an extent of 2,25,515 Ha by utilizing 21.90 TMC of
water.

In this regard, a proposal was placed in the 140" TSC meeting held on 25.08.2012 and the TSC desired that a
detailed note be prepared and sent to the Board of KNNL and Government for according in-principal approval for
ADOPTION OF DRIP IRRIGATION system in UBP. The proposal was also placed in the 59t Board meeting of
KNNL held on 12.12.2012 and further proposal was also submitted to Government Vide Managing Director,
KNNL, Bangalore vide letter no.4821 dated 04.02.2013 with a request to accord Administrative approval and also
to accord approval for utilization of saved water under Scheme-A with modification for implementation of
Scheme-B of UBP.

Further draft DPZR was placed before, Estimate Review Committee-ERC & Tender Scrutiny Committee-TSC
formed vide G.O.no.: jasae/253/kbn/2013, Bangalore dated: 28.10.2013 with guidelines issued therein. Expert
Certificate on adoption of Drip Irrigation has been obtained from Dr. Yella Reddy on 26.12.2013 & enclosed in
the report along with comments of Dr. V. Praveen Rao as per delibration issued during 24 ERC meeting held on
5-12-2013. Compliance was submitted for the observations & placed before 3¢ ERC meeting held on dated:
10.01.2014 for deliberation & further, the committee recommended to place before Board of KNNL for approval &
onward submission to Govt. for seeking Revised Administrative Approval.

The revised proposal was placed in the 62" Board meeting of KNNL held on 24.01.2014 for recommendation
and further proposal was submitted to Government Vide Managing Director, KNNL, Bangalore vide letter
n0.4994 dated 07.02.2014 with a request to accord revised Administrative approval, for utilization 29.90 TMC of
water with modification for adoption of Drip Irrigation to an extent of 2,25,515 ha. & filling up of 367 tanks.
Government of Karnataka has accorded administrative approval for this project vide G.O. No: WRD 53 VIBYAE
2014, Bengaluru, dated: 06.03.2015 for Rs.12,340.00 cr. G.O is enclosed in Annexure-1.1.

Crop Water Requirements

The crop water requirement is based on potential evapotranspiration and the crop coefficient. The potential
evapotranspiration corresponds to central zone of Karnataka provided by IMD and Meteorological data for
Chitradurga is given in Table 6.1. The crop coefficients are given in Table 6.2. Water requirement for each group
of area is calculated separately considering the average rainfall of that area is given in Tables 6.3 to 6.7. The
effective precipitation is based on the USDA Table given in FAO - 24 and also reproduced by CWC in their
publication of crop water requirements. The chance of occurrence of rainfall considered corresponds to 50%
dependability. Abstract of Discharge calculation and water requirement for each group of area & Schedule of
Releases for Upper Bhadra project is shown in Table 6.8 & 6.9.
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Allocation of Water

The allocation of water to Upper Bhadra Project - Scheme A is 21.5 TMC. An additional allocation of 2.40 TMC is
made by the Government in its order dated 31.08.2017 for meeting needs of Jagalur and other taluks.

Details are as follows:

1. | As per revised master plan 2002, with direct allocation of 10TMC and the balance is met | 21.50 TMC
out of modernisiation of Tunga anicut system (6.25 TMC) Bhadra Anicut System
(0.5 TMC) and Vijayanagar canal system(6.25 TMC)

2. | As per additional allocation to Upper Bhadra Project, vide GO No WRD 20 KBN 2016 | 2.40 TMC
dated 31.08.2017 out of 21 TMC Revised as per GWDT allocated to Karnataka due to
Indirasagar- Pollarvam diversion scheme in Godavari basin by Andra Pradesh.

3. | Additional allocation of water from out of the Ml allocation in K-8 and K-9 sub-basin. 6.00 TMC

Total Allocation | 29.90TMC

*The modernization works of Tunga Anicut System Bhadra Anicut System and Vijayanagar Canal System are
taken up separately

* An allocation 1.5 TMC out of allocation is allocated Ubrani Amrathapura LIS out of the 23 TMC (10+13.0 =
23.0 TMC) and balance 21.5 TMC is allocated Upper Bhadra Project.

Conjunctive Use of Water

The command of UBP also contain bore wells and certain pockets in these regions are irrigated by bore wells. In
the present scheme 367 no of tanks are proposed to be filled. This also helps to recharge the ground water as
such, there is groundwater potential the farmers will be encouraged to go in for conjunctive use using both
groundwater and canal water to maximize benefits of the scheme.

Filling up of Tanks in Holalkere, Molakalmuru, Challakere & Pavagada Taluks

The farmers & local representatives of Holalkere, Molakalmuru & Challakere taluks have represented to extend
irrigation facility & tank filling from UBP to these taluks, as there was a provision in the 1969 UBP Report.

This issue has been examined considering additional discharge required for irrigation purpose which cannot be
accommodated within the designed pumping system. Hence it is not possible to provide irrigation facility to said
Taluks. However, filling up of tanks, by gravity flow through natural nala & pipes, can be made during non-peak
crop water requirements period. Accordingly, provision for filling of 21 Nos. of tanks under Holalkere taluk, 20
Nos. tanks in Molakalmuru, 41 Nos. tanks in Challakere taluk and 30 Nos. of tanks in Pavagada taluks by gravity
flow has been made within the allocation of UBP.

Proposed 29.90 TMC of Water Utilization

The requirement of water for irrigation using drip system and for tank filling in the districts of Chikkamagalur,
Chitradurga, Davangere and Tumkur that can be met out of the above allocation is worked out keeping the
following points in view

() The area under Chitradurga Branch Canal (CBC) is considered as 107265 Ha as per administratively
approved UBP Scheme - A (Year 2008).

(i) The area under Tumkur Branch Canal (TBC) is considered as 84900 Ha as per the original proposal of
UBP Scheme - B.

(i) The area of Jagalur Branch Canal (JBC) is considered as 13200 Ha as per the Expert Committee report
on tunnel.

(iv)  The area under gravity and lift canals as per approved project report in Tarikere taluk i.e 5471 Ha area
proposed, is to be increased to 20150 Ha with drip irrigation, keeping the utilization of 1.2 TMC for
Irrigation and 0.27 TMC for 79 Nos. of Tanks filling.
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(v)  Supplying drinking water to Pavagada taluk by filling 30 Nos. of tanks is proposed utilizing 0.54 TMC of
water.

(vi)  The allocation of 5.6 TMC for drinking water supply to Tumkur and Kolar districts by filling up of 119 tanks
is proposed to be diverted to Tumkur Branch Canal as there is a proposal to fill up tanks in Kolar district by
a separate scheme - Yettinahole Lift which envisages diversion of flood water from Sakaleshpura (West)
to Kolar & Chikballapur districts (East) which has been administratively approved by the Government for
Rs.8323.50 crores, vide G.O. No. WRD 203 WBE 2012, Bangalore, dated 13.07.2012.

(vi)  Government has approved utilization of 5.00 TMC water for Vanivilas Sagar Project out of UBP as an
interim arrangement and temporary measure, vide Govt. Letter No. WRD 22 vibhyaee 2009 dated:
27.02.2009. However, provision of 2.00 TMC for augmenting Vanivilas Sagar is made from Tumkur
Branch Canal under this scheme.

(ix)  The project is under implementation. The three package works (2 lifts and a tunnel) are entrusted on EPC
turnkey contract basis on 15.10.2008 amounting to Rs. 1580 crores. The Package - | which is in progress
involves lifting 17.40 TMC water from Tunga river to Bhadra reservoir from June to October. The Package
- Il work is completed involves lifting 29.90 TMC of water from Bhadra reservoir to delivery chamber near
Ajjampura. The Package - lll, work involves construction of 7.0 Kms long tunnel with discharge capacity of
79.365 cumecs is also completed.

(x)  In case of pumping from Bhadra reservoir to Ajjampura tunnel, the design discharge is 81.85 Cumecs.
The total quantity of water that can be pumped from June to October (121 days) is 29.90 TMC.

(xi)  Filling of 21 Nos. of tanks in Holalkere taluk, 20 Nos. of tanks in Molakalmuru taluk and 41 Nos. of tanks in
Challakere taluk and 79 Nos. of tanks in Tarikere taluk.

(xii)  Filling of 30 Nos. of tanks in Pavagada taluk for drinking water supply
Keeping the above in view, the utilization of water for irrigation and tank filling is proposed as follows: -

The total water allocation as per the approved DPR of UBP for an amount of Rs 12340/- crores the total water
utilization for the project is as follows: -

e Chitradurga branch canal for an area of 107265 Ha including filling of 37 tanks is 12.45 TMC

e Tumkur branch Canal for an area of 84900 Ha including filling of 130 tanks is 9.69 TMC

o Jagalur Branch canal for an area of 13200 Ha including tank filling 08 tanks filling 1.96 TMC.

o Tarikere lift for an area of 20150 Ha including filling of 79 tanks is 2.00 TMC.

o Supplying drinking water to Pavagada taluk by filling 30 Nos. of tanks is utilizes 0.39 TMC of water.

o Filling of 21 Nos. of tanks in Holalkere taluk utilizes of 0.37 TMC of water, 20 Nos. of tanks in Molakalmuru
taluk utilizes of 0.67 TMC of water and 42 Nos. of tanks in Challakere taluk utilizes of 0.92 TMC of water.

As the DPR of the Upper Bhadra project for an amount of Rs 12340 Crores has been submitted to Central Water
Commission for considering it as a National Project. While Scrutinizing the DPR of Upper Bhadra project the
CWC authorities instructed that the conveyance efficiency of the main canal has been taken as 90% which is
applicable only there is a continuous flow in the lied canal as per the existing guidelines. Since the main canal
will be operated only during the rainy season there will not be flow in the main canal during non monsoon period,
hence the conveyance efficiency of 75%(on the higher side) can be applied for main canal only. As the project is
considered as the Drip irrigation the conveyance efficiency of the Drip is considered as 90%. Hence the overall
efficiency of the Upper Bhadra project is 67.50%. Accordingly, as per the instructions issued by the CWC,
Modified Penman method was adopted for the calculation of CWR and the Peak discharge is increased, so the
crop water requirement is also increased and tank filling capacity has been reduced. After the detailed calculation
the utilization of water is as follows:
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. Utilization for Utilization
Drawal Point A . No of Total
Sl Canal (Offtake) | ICA (Ha) | 'M92tion (Drip |z | forTank | yiization
No. (Km) System) (Nos) Filling (TMC)
(TMC) (TMC)
1. | Chitradurga Exit Canal of
Branch Canal tunnel 107265 11.44 36 0.81 12.25
(CBC)
2. | Tumkur Branch | Exit Canal of
Canal (TBC) wnnel 84900 7.28 131 2.20 9.48
3. | JagalurBranch | 125.167 Km of
Canal (JBC) CBC 13200 1.39 09 0.75 2.14
4. | Tarikere Lift Ajjampura Tunnel
approach and exit 20150 1.79 79 0.27 2.06
canals
5. | Allocation to From tail-end of
Pavgada Taluk | CBC : 30 0.54 0.54
for Drinking
Water
6. | AllocationtoVV | 34.00 Km of TBC
Sagar to meet by distributary of - 2.00* 2.00*
the shortfall length of 10 Km
7. | Tank Filling in 125.832 Km of
Chalkere Taluk | CBC i 41 078 078
8. | Tank Filling in
Molakalmur - 20 0.45 0.45
Taluk
9. | Tank Filling in 25.710 Km from
Holalkere Taluk | CBC i 21 0.20 020
Total 225515 21.90 367 8.00 29.9*

(")

Water will be released to V V Sagar from TBC of UBP to meet the shortfall in its requirement.

(**)  The utilization of 29.90 TMC water has to be met from Tunga / Bhadra rivers. The availability of water has
been worked out in the working table 5.5 & 5.6 for 40 years 1972-73 to 2011-12 and It is observed that
success rate is 62.5 % for UBP and 80% for Bhadra Reservoir Project.

1.8.6 Accommodating the needs of TBC and JBC in the Approved UBP

Presently, three packages forming part of UBP for lifting water from Tunga and Bhadra rivers and for conveying
to Chitradurga Branch Canal have been awarded to agencies on EPC basis. These are as under:

(i) Package-I: Pumping of 17.40 TMC of water from Tunga river to Bhadra river subject to certain restrictions.

(i) Package-Il: Pumping of 29.90 TMC of water from Bhadra reservoir to Chitradurga Branch Canal including
construction of canal upto intake channel of the tunnel.

(i) Package-Ill: Construction of 7.00 KM length of tunnel including approach and exit canals.

The adequacy of pumping and canal capacity as provided in the agreements of Package-l and Il to meet the
requirement under all the canals is examined. Accordingly crop water requirement as per Modified Penmen’s
method is worked out duly considering the requirement of all canals and it is observed that the peak requirement
of present proposal is 81.85 Cumecs.

Further, working tables for 40 years i.e., from 1972-73 to 2011-12 have been worked out with the existing canal
and pumping capacity considering the requirement of Tarikere lift and flow canal, Chitradurga Branch Canal,
Tumkur Branch Canal, Jaglur Branch Canal and filling up of 367 tanks and the success rate is confirmed as
62.50 % for UBP and 80% for Bhadra Reservoir Project.
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It is also proposed to extend irrigation benefits to area under Tumkur Branch Canal within the allocation by
enhancing the water use efficiency by adopting drip irrigation within the provisions of Package I, Il & lIl. In order
to effect the planned utilization of 29.90 TMC of water in UBP, it is essential to lift 81.85 Cumecs of water from
16t June to 15t October i.e., for 121 days. It is observed from the working tables that the quantum of water to be
lifted in Package - 1 is more than 15 TMC in 11 years out of 40 years and the highest quantum lifted is
19.30 TMC in the year 2001-02 & 2010-11. This quantum of water can be lifted by operating all the 4 pumps.

Further, the requirement for irrigation varies as per crop water requirement and the peak discharge of 81.85
Cumecs occurs during the 1st & 2n quarter of August. Hence, during the other months when the requirement is
below the peak discharge the water in the canal will be drawn up to the peak discharge and the balance
discharge available between peak discharge and actual requirement will be utilized for filling up of tanks.

Proposed Irrigable Command Area (ICA) under UBP

In the present DPR it is proposed to irrigate the entire extent by drip irrigation considering drip system. The
extent of irrigation for Chitradurga Branch Canal is proposed as 1,07,265 Ha which is in accordance with the
earlier administratively approved (year 2008) proposal, Further to this the Taluka wise achcut is also maintained
same as per the earlier administratively approved (year 2008) proposal and the details are as shown below.

Sl. No. District Taluk Area in Ha

1. Chickamaglur Tarikere 411

2. Kadur 1864
3. Hosadurga 31035
4, Hiriyur 37052
5. Chitradurga Holalkere 371

6. Chitradurga 23266
7. Challikere 13266

Total 1,07,265

It is also proposed to provide irrigation facility to 84,900 Ha under Tumkur Branch Canal as per the original
administratively approved proposal of UBP (year 2003) by adopting flow irrigation. Further to this the Taluka wise
atchkut is also maintained same as per the administratively approved (year 2003) proposal and the details are as
shown below.

Sl. No. District Taluk Areain Ha

1. Chickamaglur Tarikere 1628

2. Kadur 20502

3. Chitradurga Hosadurga 13573

4, Hiriyur 29982

5. Tumkur Chikkanayakana halli 4657

6. Sira 14558
Total 84,900

Increase in Discharge on Package - 1 & Il

The EPC works of Packages - | for lifting 17.4 TMC of water from Tunga River to Bhadra Reservoir and Package
- Il for lifting of 29.90 TMC of water from Bhadra Reservoir to tunnel near Ajjampura, comprises of construction
period of 3 years and maintenance period for 5 years.

The DPR of Upper Bhadra Project was modified by adopting drip irrigation system for irrigating 2,25,515 Ha of
land and filling of 367 Tanks of Chikkamagalur, Chitradurga, Davangere and Tumkur Districts utilizing
29.90 TMC.

Sri. Prof. Ramaprasad has carried out study of working tables, for the additional water to be lifted by increasing
schedule of operation of 4 pumps in different combinations to their designed capacity in each of the four pump
houses & opined that the required quantum of water can be lifted in full capacity during peak demand and
partially in other months.

The requirement of power is already sanctioned for Package - | and Il for the operation of all the pumps to their
full capacity and the electrical infrastructure is also provided in the package work accordingly. In the EPC tenders
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there is separate provision for payment towards maintenance. Hence, all the electricity charges are borne by the

VINL.

Power requirement for liting water from Tunga to Bhadra Reservoir (Package - 1) is about 63 MW and lifting
water from Bhadra to Tunnel near Ajjampura (Package - I) is about 122 MW Further, Power requirement for total
drip irrigation to an extent of ICA of 2,25,515 Ha, considering 39% of the area by pressurized system, is about
10.43 MW. Thus total requirement of power under UBP including Tarikere lift scheme is about 200 MW.

Project Components

The Project Comprises following components:

(a)

(b)

(c)

(d)

Lifting water from Tunga to Bhadra Reservoir (Up to 17.40 TMC)

Lifting of water from river Tunga and feeding it into a diversion canal 11.263 Km long so as to drop into
Bhadra Reservoir. It is proposed to lift 98.554 MCM (3.480 TMC) of water each month from June to
October for five months. Total static head of lift is 89.0 m in two stages.

Lifting water from Bhadra (29.90 TMC)

Second part of the scheme is to draw 29.90 TMC of water from Bhadra Reservoir at a regulator on its right
flank. The canal from Bhadra Reservoir runs for a length of 47.50 Km and terminate at distribution
chamber near Ajjampura. This consists of 2 parts - i.e., open cut canal of 40.535 Km and a tunnel of 6.90
Km in length. There are two lifts in the open cut canal.

Tarikere Lift irrigation system

(i) ltis proposed to irrigate 20150 Ha around Ajjampura tunnel area by lifting water from the main canal
before and after the Tunnel. The utilization is 1.20 TMC of water.

(i) Chitradurga Branch Canal runs for a length of 134.597 Km feeding the lands by gravity in Kadur and
Tarikere taluks of Chikkamagalur district, Hosadurga, Hiriyur, Chitradurga, Holalakere and Challakere
taluks of Chitradurga district. The total area proposed under Chitrardurga Branch Canal is 107265 Ha
utilizing 11.44 TMC of water.

(i) Tumkur Branch Canal runs for a length of 159.684 Km feeding lands by gravity in
Chikkanayakanahalli and Sira taluk of Tumkur district, Tarikere, Kadur taluks in Chikkamagalur
district, Hosadurga, Hiriyur in Chitradurga district. The area proposed for irrigation under Tumkur
Branch Canal is 84900 Ha utilizing 7.28 TMC of water.

(iv) Jagalur Branch Canal taking off from Chitradurga Branch Canal for a length of 26.172 Km feeding the
lands by gravity in Chitradurga taluk of Chitradurga district and Jagalur taluk in Davangere district.
The total irrigated area proposed under Jagalur Branch canal is 13200 Ha utilizing 1.39 TMC of water.

Filling up of Tanks

In addition, 8.00 TMC of water is proposed to be utilized for 367 Nos. of tank filling in the following
manner:

(1)  Chitradurga Branch Canal Command (36 Nos.) = 0.81 TMC
(2)  Tumkur Branch Canal Command (131 Nos.) = 2.20 TMC
(3)  Jagalur Branch Canal Command (9 Nos.) = 0.75TMC
(4)  Tarikere Lift and Flow Area (79 Nos.) = 0.27 TMC
(5)  Challakere Taluk (41 Nos.) = 0.78 TMC
(6)  Holalkere Taluk (21 Nos.) = 0.20 TMC
(7)  Molkalmuru Taluk (20 Nos.) = 0.45TMC
(8) Pavagada (30 Nos.) = 0.54 TMC
(9)  Vanivilas Sagar (augmentation) = 2.00 TMC

Grand Total = 8.00 TMC
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(e)

Adoption of Drip Irrigation

Cost for implementation of drip irrigation system based on market rates amounting to Rs.534818.75 Lakhs
is made in the estimate. The percentage of drip component works out to 24.91 % of total cost of the
estimate.

1.9 A Note on Programme for Completion and Operation and maintenance

(1)

Programme of Completion

Stage 1

Upper Bhadra Project works commenced in the year 2008 by taking up the following critical works under
stage-1 of the project costing Rs 1580 Cr.

(@) | Lifting 17.4 TMC water from Tunga river to Bhadra reservoir = | CostRs 324 Cr.
(Package-1)

(b) | Lifting 29.9 TMC water from Bhadra reservoir to Ajjampura tunnel | = | Cost Rs 1032 Cr
(Package-2)

(c) | Construction of 7 kms long Ajjampura tunnel (Package-3) = | Cost Rs 224 Cr

The works (package-2 &3) are completed. The work of lifting water from Tunga river to Bhadra reservoir
(package-1) is delayed due to forest and wild life clearance issues. The alignment of this work passes
through eco-sensitive zone of Bhadra Wild Life Reserve for a length of 1.91 Kms for which necessary
clearance is obtained from National Board for Wild Life (NBWL) in the 50" meeting of NBWL held on
07-09-2018. Itis programmed to complete this work during 2022-23.

Stage-2

Under stage-2, the works of Chitradurga Branch Canal (CBC), Tumakuru Branch Canal (TBC), Tarikere
LIS are taken up and are in progress since 2016-17. The work of tank filling in Holalkere taluk is taken up
during 2018-19 and is in progress. The works of tank filling in Pawgada, Challakere, Molakalmuru,
Jagaluru, Sira, Chiknayakanahalli & Jagaluru talukas were under progress from 2019-20 for which
necessary surveys, investigation etc are in progress. The component-wise programme of completion of
the project is given below.

Programme of Completion

SI. Component Programme of
No. Completion
1 | Stage-1 2022-23

Lifting 17.4 TMC water from Tunga river to Bhadra Reservoir (Package-1)
2 | Lifting 29.9 TMC water from Bhadra Reservoir to Ajjampura tunnel July 2019
(Package-2)
3 | Construction of 7 Kms long Ajjampura Tunnel (Package-3) July 2019
4 | Stage-2
Tarikere LIS to provide drip irrigation to an area of 20,150 Ha and fill up 79 June 2022
Nos. of tanks in Tarikere Taluk
5 | Chitradurga Branch Canal (CBC) 134.6 Km length Dec 2022
5 | Tumakuru Branch Canal (TBC) 159.684 Km length March 2023
6 | Holalkere Tank Filling Scheme June 2022
7 | Tank filling schemes in Pawgada, Challakere, Molakalmuru, Jagaluru, Sira, March 2024
Chiknayakanahalli Talukas
8 | Drip Irrigation System to cover an area of 2,05,365 Ha March 2024
9 | Overall Completion of the Project March 2024
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Operation and Maintenance (O & M)
Stage - 1

The operation and maintenance of the three critical works of lifts and tunnel (Packagel, 2 & 3) are
included in the scope of the Contractors of the three package works for five years after completion of the
works.

Stage - 2

The operation and maintenance (O & M) of the Tarikere LIS which covers an area of 20150 a by drip
irrigation and fill up 79 Nos of tanks is included in the scope of the Contractor for five years. During the
period of construction, the Water Users’ Cooperative Societies (WUCs) will be formed, each for an area
of about 500 Ha and O & M will be handed over to the WUCs after five years of O & M by the Contractor.
Necessary trainings and capacity building of the farmers in drip irrigation, agronomic practices, bringing in
best practices in land and water management are a part of the Contract which will be carried out by the
Contractor. The WUCs will collect the water rates from the farmers as per the tariff fixed by the
Government on volumetric basis, carry out O & M and remit to the Nigam as per prevailing rules. This will
be followed for the drip irrigation area of 2,25,515 Ha in the project.

The O & M of the CBC, TBC and tank filling schemes after construction and commissioning the schemes
will be carried out by the respective Contractors as per the terms and conditions of their Contract. Post
construction and O & M by the Contractors, the O & M will be carried out by Nigam duly following the
procedures by calling for tenders for O & M as per the grants provided by Nigam.

1.10 Stage of Work as per Present Proposal

Sl.
No.

Description of the Work Present Stage of Work

1.

Lifting of water from Tunga river to Bhadra Reservoir in
two stages - Package I. 17.50 TMC
Awarded as per EPC Tender cost Rs.324.00 Crores.

It involves two stages of lifting (8450 Hp
5 Nos. in each stage)

45 mts.
60% of the work has been completed.

Construction of canal from Bhadra Reservoir to Delivery
Chamber including two lifts but excluding the tunnel -
Package II. (29.90 TMC)

Awarded as per EPC Tender cost Rs.1032.00 Crores.

It involves two stages of lifting (18500 Hp
(4+1) No.s.in each stage)

Total length of canal is 40.290 Km.
Total No. of Structure 96.
Work is completed

VIVVYY V|V V V

Construction of tunnel 7.00 Km long. Tunnel in the above
canal including approach and exit - Package lIl.
Awarded as per EPC Tender cost Rs.224.00 Crores.

The work is completed

Tarikere lift irrigation scheme »  Work is under progress.

> ltis proposed to irrigate 20150 Ha. By Drip Irrigation
and fill up 79 Nos. of Tanks work taken up in 2
packages at the cost of Rs.812.02 Crores

Chitradurga Branch Canal length 134.538 Km is taken up | > Work is under progress.
in 12 packages Tender cost Rs.1639.52 Crores

Tumkur Branch Canal is 159.684 Km in length. Works » Work is under progress.
are taken up to 159.684 Km in 8 packages at a cost of
Rs.1091.58 Crores

Jagalur Branch Canal and Tank Filling for a length of »  Survey work is completed.
74.14 Km are taken up in 2 Packages at a cost of
1833.45 Crores.
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ﬁcl;. Description of the Work Present Stage of Work
8 | Holalkere Branch Canal under CBC Total Tender Cost > Open Canal upto 4.53 Km work is under
Rs.196.75 Crores progress.
> Further tank filling network is work is under
progress.
9 | Challakere, Molakalmuru,Pavagada Tank filling works » Work is under progress.
under CBC taken in 4 Packages at the cost of
Rs.1338.32 Crore

10 | Chikkanayakanahalli 18 Tanks filling work as taken upin | > Work is under progress.
Rs. 69.7 Crores

11 | Sira 62 Tanks after tail end of TBC work as taken up in »  Work is under progress.
Rs. 1165.29 Crores

12 | Drip Irrigation for CBC for an area of 40749 Ha were » Work is under progress.
taken in 03 packages at the cost of Rs.2389.87 Crores
13 | Drip Irrigation for TBC for an area of 27590 Ha were » Work is under progress.
taken in 02 packages at the cost of Rs.1286.79 Crores
14 | Drip Irrigation for CBC & TBC area of 123826 Ha » Survey work is under progress.

Revised Cost of the Project

The comprehensive detailed project report for Upper Bhadra Project utilizing 29.90TMC of water with
modification for adoption of drip irrigation system to an extent of 225515 Ha and filling of 367 tanks has been
administratively approved by the government of Karnataka vide G.O. No: WRD166 vbye-2020(part I) Bengaluru
dated 16/12/2020 for Rs. 21473.67 Cr.

The works are taken up in phased manner.
Phase(l): -

The lift components comprising lifting of water from Tunga river to Bhadra reservoir and Bhadra reservoir to UBP
canal up to tunnel was taken up in two stages.

These details are as follows;

e  Package1: -Consists pumping of 17.40TMC of water from Tunga River to Bhadra Reservoir including
construction of intake channel and gravity canal for a length of 11.26KM.

o Package2: -Consists pumping of 29.90TMC of water from Bhadra Reservoir and construction of canal up to
intake channel of the tunnel near Ajjampura to a length of 40.535KM.

e  Package3: -Construction of 7.00KM length of Tunnel including approach and exit canal near Ajjampura of
Tarikere Tq.

Phase(ll): - Works Consists of;

I.  Construction of Tarikere Lift Irrigation system for providing drip irrigation to an area of 20150Ha above the
surrounding area of the Tunnel and filling up of 79 tanks in tarikere taluk.

IIl.  Construction of Chitradurga Branch Canal for a length of 135KM and extending irrigation facility to an extent
of 107265.00Ha through drip irrigation system including filling up of 36 numbers of tanks.

lil.  Construction of Tumkur Branch Canal for a length of 160KM and extending irrigation facility to an extent of
84900.00Ha through drip irrigation system including filling up of 131 number of tanks.

IV.  Construction of Jagalur Branch Canal for a length of 43.65KM and extending irrigation facility to an extent of
13200.00Ha through drip irrigation system including filling up of 9 number of tanks.

The works are taken up on package based on the actual site condition and considering the prevailing rates at the
time of preparation of estimates. Project cost is arrived based on the actual cost of the works entrusted on
packages for the works already tendered and for the works yet to be taken up, Current Schedule of Rates for the
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year 2018-19 are considered. The cost of the land acquisition/forest clearance, the prevailing rates as per the

Revenue and Forest department are considered.

The total Revised Cost of the Upper Bhadra Project cost works out to Rs.21473.67 Crores.

The component wise Excess/Savings against the approved DPR is as follows;

S| As per As per
N o. Sub-Head of Classification Previous Revised Excess Savings
' DPR 2014 DPR 2019
| - Works
1 | A-Preliminaries 7159.50 6701.26 - 458.24
2 | B-Lland 22586.84 75867.00 53280.16 -
3 | C—Works 110634.00 348206.32 | 237572.32
4 | D - Regulator and Measuring device 43469.55 220503.44 | 177033.89
5 | E-Falls
6 | F - Cross Drainage Works
7 | G—Bridges
8 | H-Escapes
9 | |- Navigation works - -
10 | J - Power plants and Civil Works - - -
11 | K—Buildings 2712.00 6748.74 4036.74 -
12 | L - Earthwork
13 | L1- Earthworks 156563.00 | 181863.00 | 25300.00
14 | L2 -Lining
15 | L3 - Tunnel 16900.00 48189.75 31289.75
16 | M - Plantation 238.35 1159.12 920.77
17 | N - Tank and Reservoirs - 11366.45 11366.45 -
18 | O - Miscellaneous 4960.00 325.77 - 4634.23
P - Maintenance (1% of cost of | - works
19 except ABM.0.Q and X) 10489.15 11280.69 791.54
20 | Q - Special Tools and plants 185.00 243.07 58.07 -
21 | R - Communication 4132.65 3367.08 - 765.57
22 | S - Power plant and Electrical systems - 46075.56 46075.56 -
23 | T - Water supply works - - - -
24 | U- Distributaries and Minors 563787.50 489789.76 - 73997.74
25 | V- Drip irrigation - 534818.75 | 534818.75 -
26 | W - Drainage and Protective works 676.55 0.00 - 676.55
27 | X - Environment and Ecology 6036.00 18105.56 12069.56 -
Y - Loss of stocks and unforeseen (0.25% of
28 cost of | - works except A,B,M,0,Q and X) 2622.29 i 2622.29
29 | Z - Provision for power generation 150040.00 - 150040.00
30 | Total of | - Works 1103192.38 | 2004611.32 -
31 | Il - Establishment:
32 Establishment charges @ 10% of I-Works 108060.55 115811.90
(except B-Lands)
33 | ll- Tools and Plants :
34 | Small T &P 1% of | -Works 11031.92 12132.59
35 | IV-Suspense : -
35 V - Receipt & Recoveries on capital
account
37 a) Recoveries on gcgount of K-Building 15% 406.80 i
salvage value of building cost.
38 | b) Recoveries towards resale transfer of - - -
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S| As per As per
No. Sub-Head of Classification Previous Revised Excess Savings
' DPR 2014 DPR 2019
special T & P 75% of provision in I-Works on
Q-Special T & P excluding cost of inspection of
vehicle
c) Recoveries towards resale/transfer of
39 inspection vehicle (20% of inspection vehicle) 37.00 48.61
40 | Total Direct Charges 1221841.05 | 2132507.20
41 | Indirect Charges
42 a) Audit and Accounts charges (1% of | - 11031.92 19132 59
Works) ' '
b) Capitalized value of abatement of land
43 Revenue (5% of the cost of B-lands) 1129.34 2726.89
Grand Total | 1234002.35 | 2147366.70
Lakhs Lakhs
Say | 12340.00 21473.67
Crores Crores
Executive Engineer Executive Engineer Executive Engineer
VJNL UBP Division No.1 VJNL UBP Division No.2 VJNL UBP Division No.3
Kaadur B R Project Ajjampura

Executive Engineer
VJNL UBP Division No.4
Hosadurga

Executive Engineer
VJNL, UBP Division No.7 Hiriyur Camp
Chitraduga

Superintending Engineer
VJNL, UBP Circle No.2
Chitradurga

Executive Engineer
VJNL UBP Division No.5
Chitradurga

Executive Engineer

Sira

VJNL, UBP Division No.9

Executive Engineer
VJNL UBP Division No.6
Challakere

Superintending Engineer
VJNL, UBP Circle No.1
B R Project

Chief Engineer
VJINL, UBP Zone

Chitradurga
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1.11.1 The main reasons for variation observed under different components are listed below when compared to

approved DPR;
As per previous | As per revised
Item involves DPR amount amount Reasons
(2014) (2019)
A - Preliminary: 7159.50 6701.26 Instead of  lumsum
Provision is made for consultancy charges provision, the  actual
for Package I, Il and Ill and also for detailed amount is  considered.
survey, investigation of canal network of Hence the reduction. .
Chitradurga Branch Canal, Tumkur Branch
Canal, Jagalur Branch Canal, Tarikere Lift,
Restoration and filling of Ml tanks and other
component which is essential.
B - Lands:
Provision of towards Land acquisition 1. Due to change in the
required for both canals and Residential and 22586.85 75867.00 alignment of the CBC &
Non-Residential Colonies is made. TBC.
2. Due to increase in the
land for pump houses
gegresidential and
nonresidential colony’s.
C - Works:
Provision is made towards the head works 1. Increased due to actual
such as offtake structure, intake channel, 110634.00 348206.32 amount in UBP Package-|
jackwell, pump houses, delivery chamber &ll.
along with pumps and rising main. 2. Due to increase in rates
3. Due to additional works
which is not contemplated
in the approved DPR.

D - Regulator & Measuring device, E - Falls, F - CD works, G - Bridges, H - Escapes - works (Construction

of Structures):

Provision is made towards different types 43469.55 220503.44 1. Change in the alignment.

of structures coming under the Main 2. Increased due to No. of

canal of Chitradurga Branch Canal, structures.

Tumkur Branch Canal, Jagalur Branch 3. Due to increase in rates.

Canal, Tarikere Lift & flow canals, 4. Increase in  No. of

Restoration and filling of Ml tanks. measuring devices.

K - Building:

Provision is made for construction of 2712.00 6748.74 Increased due to considering the

Zonal Office, Circle Office, Division actual cost.

Office and Sub Division Office

buildings. Necessary provision is also

made towards camps inspection

bunglow and residential quarters.

L-Earthwork:

Provision is made towards earthwork 156563.000 181863.00 | Due to increase in length of canal,

L1- Canal, Service road and Boundry. lining quantity is increased.

L2- Lining. , ,

L3- Tunnel Due to change in the alignment,
16900.00 48189.75 | tunnellength is increased.
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M - Plantation:

Provision is made for plantation all along 238.35 1159.12 Due to increase in the length and
the main canal for providing irrigation escalation in cost.
facility.

N- Tanks & Reservoirs:

Provision is made for Tank and - 11366.45 | 1.For Augmentation of V.V. Sagar

Reservoirs. additional works were to be taken
up 2. provision Made towards
restoration (Desilting) of tanks of
Chitradurga Branch Canal under
C-works in the approved DPR is
shifted to component “N”

O - Miscellaneous:

Provision is made towards Deposits 4960.00 325.77 Due to increase in cost under C-
required for Electrical and other works is works.

made towards training and Capacity

building for adoption of Drip Irrigation.

P - Maintenance:

Provision is made towards maintenance of | 10489.15 11280.69 | Due to increase in cost under the
all works at 1 % cost of |-works except (A, components A,B,M,0,Q and X
B, M, O, Q and X).

Q - Special Tools and Plants:

Provision is made towards purchase of 185.00 243.07 Due to additional requirement of
new Vehicles required for officers. vehicles, the amount s
increased.

R - Communication:

Provision is made towards approach 4132.00 3367.08 Due to additional works,

roads to various works. the amount is increased.

S - Power Plant and Electrical System:

Provision is made for Power plant and Nil 46075.56 Provision is not made in

Electrical ~ system coming under the approved DPR as the

Chitradurg Branch Canal, Tumkur project consists of lift &

Branch Cana and Jagalur Branch drip irrigation system.

Canal and Tariker Lift and flow canals.

U - Distributories and Minors:

Distributories and minors 563787.50 489789.76 Provision for Bulk water
supply and feeder line
network for filling of tanks

V - Drip Irrigation System:

A provision is made for Drip irrigation Nil 534818.75 Provision of drip irrigation to cater

system coming under Chitradurga irrigation facility covering an area of

Branch Canal, Tumkur Branch Canal, 2,25,515 ha is made in the Revised
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Jagalur Branch Canal and Tarikere Lift
& flow canals

DPR against the provision of
construction of Distributaries and
Minors.

W- Drainage and Protective works:

Drainage and Protective works 676.55 Nil Provision made under component
‘W is shifted to “X-environment &
Ecology sub-heads” i.e. IMSD works.
as per Guidelines.

X - Environment and Ecology

A provision is made towards | 6036.00 18105.56 1. Due to change in the alignment.

consultation charges for study on
Environment impact assessment.

2. Due to change in the NPA value
and deposited for forest clearance.

3. Due to provision of water shed
development works above the
Ajjampura Tunnel.

Y - Loss of Stock and Unforeseen Items of Work

A lumsum provision is made under this
head at 0.25% cost of |-works except
(A,B, M, O, Qand X).

2622.29

Nil Increase in the item of
work A,B,M,0,Q and X.

Z - Provision for Power Generation

Provision is made towards power
generation from solar energy farm
development.

150040.00

Nil Installation  of  Solar
power system instead of
wind farm generation.

Establishment Charges

A lumsum provision is made towards
establishment charges at 10% of the
total cost of project except B-Land.

108060.92

115811.90

Due to increase in the
cost of project

SmallT&P

A lumsum provision is made towards
small T & P at 1% of | - Works.

11031.92

12132.59

Increase in the total cost
under component of I-
Works.

Receipts & Recoveries

a) Recoveries on account of
K-Buildings of the salvage value of
building cost.

b) Recoveries towards resale transfer of
special T & P 75% of provision in [-works
on Q-special, T & P excluding cost of
inspection vehicle.

c) Recoveries towards resale-transfer
inspection of vehicle (20% of inspection
vehicle)

406.80

37.00

Nil -

48.61 -
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Indirect Charges

a) Capitalized value of abatement of 1129.34 2726.89 Increase in the cost
land revenue (5% of the cost of under the component,
B-land) B-land and I-Works
b) Audit and account chargers
(1% cost of I-Works) 11031.32 12132.59
B C Ratio
The data received for calculation of B.C. Ratio is collected. The yield per hectare under rain-fed and irrigation
condition are as below.
. . Maximum Yield in Quintal/ Ha
SI. No. Crop (Khariff and Rabi) Rainfed Iigated
1. Maize 18 70
2. Jowar 10 50
3. Groundnut 7 25
4. Sunflower 5 30
5. Pulses 7 18
6. Ragi 8 -
The rates for various crops grown in the command area is considered from Karnataka Agriculture price
commission cost of cultivation report 2019 (for crops grown during 2018-19)
SI. No Crop Ra;;la.s / Quintal
inimum
1. Jowar 2430
2. Maize 1700
3. Groundnut 4890
4. Sunflower 5388
5. Pulses 5675
The Benefit cost ratio works out to be 1.024.
Conclusion

Considering all the above mentioned aspects, the estimated cost of the project is Rs.21473.67 Crores (at price
level of WRD SR for 2018-2019) and the cost per hectare works out to Rs.9.52 lakhs per Ha. The project serves
the districts of Chikmagalur, Chitradurga, Tumkur and Davangere, brings 2,22,515 Ha of drought prone lands
under irrigation(drip) by utilizing 21.90 TMC of water and filling of 367 Nos. of tanks to recharge the ground
water and thereby supply drinking water facility in these region which face severe shortage of water by utilizing
8.00 TMC of water. This tank filling also includes augmentation to Vani Vilas Sagar by 2.00 TMC. The
expenditure incurred up to end of March 2019 is 2565.05 Crores.
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TALUKA-WISE AREA BENIFIED UNDER PROJECT A & B
Area for Irrigation(Ha)
Sl Total Area for Tank
: District Taluk . . Tumkur | Jagalur L Filling
No. Tarikere | Chitradurga Irrigation (Ha)
. Branch Branch (Nos.)
Lift Branch Canal
Canal Canal
Tarikere 20150 411 1628 - 22189 80
1. | Chikamagalur
Kadur 1864 20502 - 22366 32
Hosadurga 31035 13573 - 44608 27
Holalkere 371 - - 371 21
Hiriyur 37052 29982 - 67034 32
2. Chitradurga
Chitradurga 23266 - 5700 28966 09
Challakere 13266 - - 13266 51
Molkalmuru 20
C.N.Halli - 4657 - 4657 19
3. Tumkur Sira - 14558 - 14558 41
Pavagada 30
4. Davangere Jagalur - - - 7500 7500 5
Total 20150 107265 84900 13200 225515 367
SECON 51 VJNL




Upper Bhadra Project Detailed Project Report
Talukwise & District Wise Tank Filling Details
. Tumkur Branch | Jagalur Branch
Chitradurga Branch Canal Canal Canal Drinking water Supply
I Tarikere Lift & — — & Filling of Tanks
Sl No District Taluk Gravity Canal Tank Filling Tank Filling Tank Filling coming under under Pavagada Total
coming under through Gravity Taluk
. Command Area alu
Command Area Feeder Lines
Tarik 7 1
1. Chikamagalur arirere ) 80
Kadur 29 32
Hosadurga 24 27
Holalkere 21 21
Hiri 1 17 2
2. Chitradurga , Ty 5 3
Chitradurga 4 9
Challakere 41 51
Molkalmuru 20 20
C.N.Halli 19 19
3. Tumkur Sira 41 41
Pavagada 30 30
4, Davangere Jagalur 5 5
TOTAL 79 36 82 131 9 30 367
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Summary of the Project

1.
2.

10.
1.
12.

13.
14.
15.

The Estimated Cost of the Project is Rs.21473.67 Crores (at price level of WRD SR for 2018-2019).

The Project serves the drought prone districts of Chikmagalur, Chitradurga, Tumkur and Davangere,
bringing in 2,25,515 Ha of land under irrigation land by micro irrigation utilizing 21.90 TMC and 8.00 TMC of
water is towards filling of 367 Nos. of tanks which also includes augmentation of Vani Vilas Sagar Project.
The Peak discharge for irrigation is 88.36 m3 / sec.

The approved cropping pattern is adopted in post irrigation during Khariff season comprising of semidry
crops as shown below with 100 % intensity of irrigation.

Ground Nut 45%
Jowar 15%
Maize 10%
Pulses 10%
Sunflower 20%

Thus, the proposed intensity of irrigation is 100%.

The combined efficiency with drip irrigation works out to 67.50%.

The Lengths of Chitradurga Branch canal is 134.597Km, Tumkur Branch canal is 159.684Km and Jagalur
Branch canal is 43.5Km.

The total villages benefited by the proposed project is 787 Nos.

The total length of canal network in reserved forest is 33.524Km.

The total extent of forest area required for diversion is 351.97 ha and Stage -1 have been obtained from
forest authorities. The Compensatory land of 364.50 Ha is also identified in Varavukaval in Nayakanahatti
village in Challakere taluk of chitradurga district is already handed over to Forest authorities.

The Total power requirement for operating the drip system for CBC, JBC and TBC is 10.43 MW.

The Power requirement of 198 MVA for Package works is already sanctioned by KPTCL.

Hydrology clearance is received from CWC vide letter no. CWC UO NO. 11/135/09-PA/553 dated
06.07.2010.

The Cost per hectare works out to Rs.9.52 Lakhs per ha.

The BC ratio of the project will be calculated after finalization of the irrigation planning & the cost estimate.
The Project is proposed to be taken up as National Project.
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Upper Bhadra Project Detailed Project Report

PHYSICAL FEATURES

Geographical Disposition

Command Area

The command area of upper Bhadra project lies between latitudes 13°30'0" N to 15°00'0" N and between
longitudes 76°00'0” E to 77°30°0” E. The proposed area for irrigation is 2,25,515 Ha in Tarikere and Kadur taluks
of Chikkamagalur district, Hosadurga, Hiriyur, Holalkere, Chitradurga, and Challakere taluks of Chitradurga

district, Sira, Chikkanayakanahalli taluk of Tumkur district and Jagalur Taluk of Davangere District. The proposed
irrigation is only in Khariff, minimizing water requirement duly taking advantage of monsoon rains.

sl. No. Name of District / Taluk Area in Ha
Khariff
1. Chikkamagalur District
TarikereTaluk 22189
Kadur 22366
2. Chitradurga District
Hosadurga Taluk 44608
Hiriyur Taluk 67034
Chitradurga Taluk 28966
Challakere Taluk 13266
Holalkere Taluk 371
3. Tumkur District
Sira Taluk 14558
Chikkanayakanahalli 4657
4, Davangere
Jagalur 7500
Total 2,25,515

Topographical Details

The terrain at the dam site is hilly and steeply sloping with good network of streams and drainages. The elevation
at the dam site at the flanks is 728 m.

The terrain along the link canal is steep sloping, being in hilly region.

The terrain in the tunnel area is hilly and steep sloping. The elevation varies from 765 m to 750 m respectively at
the beginning and at the end of the tunnel.

The command area of Chitradurga Branch Canal has rolling landscape having alternate ridges and valleys. Land
slope varies from a little less than 1% to 2% and over. Elevation of the command area ranges from EL 732 m to
EL 575 m.

The command area of Tumkur Branch Canal has rolling landscape having alternate ridges and valleys. The
landscape consists mainly of, undulating plains interspersed with a sprinkling of hills. Elevation of the command
area ranges from EL 732 m to EL 610 m.

Location of the Project Area

The lifting point of Tunga water is located at the fore shore of Upper Tunga Dam near Muthina Koppa village of
Narasimharajapura Taluk.

Upper Bhadra main canal takes off from Bhadra reservoir. The open canal runs for a length 47.535 Km including
6.90 Kms of tunnel near Ajjampura and crosses Tarikere - Birur railway line. Water is proposed to be lifted in
2 stages up to RL.733.702. The alignment passes through Kundur, Siddarahalli, Duggalapur, Yellugere,
Chikkattur, Samatala, Hunsagatta, Villages of Tarikere Taluk. After delivery chamber, alignment is proposed to
cross ridge between Bhadra valley and Vedavathi valley through a tunnel and tunnel ends near Ajjampur town of
Kadur Taluk.

SECON 70 VJINL
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The Tarikere LIS takes off from the approach and exit canal of tunnel intake at Ajjampura and runs in pipeline to
provide irrigation facility to 20150 Ha land and filling up of 79 tanks coming under atchkut.

The water being lited from the approach and exit canal of tunnel at Ajjampura to provide irrigation facilities to
20150 Ha in Shivani & Ajjampura hobli of Tarikere taluk and to fill 79 tanks coming under the command.

Alignment of Chitradurga branch canal passes through Tarikere, Kadur taluks of Chikkamagalur District,
Hosadurga, Hiriyur, Holalkere, Chitradurga and Challakere taluks of Chitradurga district and Jagalur branch canal
passes through Chitradurga taluk of Chitradurga District and Jagalur taluk of Davangere district.

Alignment of Tumkur Branch Canal passes through Tarikere, Kadur taluks of Chikkamagalur district, Hosdurga &
Hiriyur taluk of Chitradurga district and Chikkanayakanahalli & Sira taluks of Tumkur district.

Physiographic
Central Karnataka Plateau

Central Kamnataka Plateau covers the districts of Bellary, Chikkamagalur, Chitradurga, Dharwad, Raichur and
Shimoga. The region represents the transitional surface between the Northern Karnataka Plateau of Deccan Trap
and southern Karnataka Plateau with relatively higher surface.

By and large, this region represents the area of Tungabhadra basin. The general elevation varies between 450
and 700 m. The general slope of this region is towards the east.

Tumkur district is generally, an open tract except in the south of Kunigal taluk, where the area is covered with
intensive thick forests with hills. The other parts consist of mainly undulating plains interspersed with clumps of tall
and well grown trees and to the east of Tumkur and north of Devarayana Durga, the region presents beautiful
scenery of hill ranges intersected by cultivated valleys.

Long ranges of hills running roughly south-east direction occupy the western part of the district. A narrow range of
granitic hills grouped under closepet granites occupies the eastern part. These hills passes through the taluks of
Pavagada, Madhugiri, Koratagere and northern parts of Tumkur. In the eastern part, the hills comprising of
schistose rocks passes through Chikkanayakanahalli, Sira, and Gubbi taluks.

2.4.2 Land and Soil

2.4.2.1Land Capability Classification

Based on the slope characteristics of the land, the depth of soil, degree of erosion and other properties of the
soils have been grouped into the following land capability classes and sub classes.

Chitradurga District

Class II: Comprise level to gently sloping land along with stream banks having deep soil with moderate erosion.
The soils are deep and generally fall under Chitradurga series 3, characterized by a redy sandy loam surface soil
and the soils is general being derived mainly from coarse granites.

Class II: Under this group soils are classified lands which are level to gently sloping and having deep soils with
slight erosion and comparatively fertile as they come under Chitradurga series 6.

Class lll: Moderately sloping well drained lands having shallow to moderately deep soils which are subject to
moderate sheet erosion.

Class IV: under this class, soils are classified badly eroded and gullied lands lying on moderate to steeply sloping
lands having shallow soils.

(Source: Soil and Land Use Survey of India.)

2.4.2.2Soils- Classification

Brief description of the major soil groups along with their modern nomenclature are given below.

The ancient crystalline and metamorphic rocks on meteoric weathering have given rise to the red soils. The color
of the soil is due to wide diffusion of iron rather than to a high proportion of it. The soils grade from poor thin
gravelly and light colored varieties of the plains and valleys. They are generally poor in nitrogen, phosphorus and
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humus. These soils are poorer in lime, potash, iron oxide and phosphorus than regular soils. The red soils are
overlying the granite from which it is derived.

The Major types of soils occurring in Tumkur district are (i) Red loamy sail, (i) Red sandy soil and (jii) Mixed red
and black soils. Red loamy soil occurs in eastern central part of the district covering Koratgere, Tumkur and
eastern parts of Madhugiri and Kunigal Taluks. Red Sandy soil covers rest of the area except very small area in
the northwestern part of C.N. Halli Taluk where Mixed Red and Black soil occur. Red soils have good drainage
but poor in lime and bases.

The Major soil type in the Chikkamagalur District comprises of red loamy & Sandy soil. However, hilly area soil
and mixed red & black soil are also found to occur in small areas in the central and northeastern part respectively.

The major part of Davangere district is covered by red sandy soil and followed by black soil. Red sandy soil is
spread through out the district except in a small area in northeastern part of the district where the area is covered
by black soil. The red sandy soil comprises of red loams, red sandy, sandy loams and medium black soils.

Geology

The rock types occurring in Chikkamagalur district in which part of the command area lies could be classified into
(i) the ancient supracrustals (ii) the Peninsular Gneiss Complex (PGC) and (iii) the sequence of Dharwar super
group. The ancient supracrustals are represented by Sargur Group comprising amphobolite, quartzite and
ultramafites. Hey occur as enclaves within the PGC. The amphibolites outcrops are seen around Kesave, south of
Koppa taluk, west of Ajjampura- Tarikere road junction close to railway line, east of Betta tattakere, north of
Madihalli in Tarikere taluk.

The ultramafic complex at Lakkavalli extends 8 Km in strike length and 200m in width. Grey biotite gneiss forms
the basement to the granitoids exposed around Chikkamagalur and Kadur taluks.

The peninsular region (Dharwar, Aravali, Gneiss and granite) India’s oldest rock- the precambian crystalline group
- gneiss, migmalites with granite bodies and the associated regionally metamorphed rock group are exposed in
the region. The Precambrian rocks of the area and the adjoining areas locally known as Dharwar, which
represents regionally metamorphosed sedimentary rock group associated with gneiss- granitic and basic intrusive
suits. The granite bodies are massive, hard and tough with varying degree of weathering, where as the other
metamorphic rocks- phyllites and schist’s, quartzite’s etc are foliated, layered and granular showing intense
deformation, jointing and weathering. The Precambrian rocks of the region are characterized by metamorphosed
intense pressure, temperature effects, igneous intrusion (granite) bodies and hence the influence of deformations
features.

Overlaying the ancient precambrian rocks are a set of sedimentary rocks (seen in patches) - shales, san stones
and lime stones (largely metamorphosed)

The geological details of the region are shown in Map VJNL/UBP/Geo/Map/02.
Seismotectonics of the Region

Geologically, the terrain comprises the western and eastern blocks of Dharwarcraton with intrusive close pet
granite occupying the central parts. Deccan badalts and the self faces covers intra cratonic sagas which is
exposed in the north western part. A small segment of the cuddapah basin occupies the central - eastern part of
the area.

The terrain is traversed by several major and intermediate lineaments, having two dominant trends viz, NE - SW
to ENE - WSW and NNW - SSE to NW - SE, ENE - WSW trending Krishna river fault, Dharma - Tungabhadra
fault, Kumadvati - Narihalla fault, Bukkapatnam fault and Gani - Kalva fault are traverse to the tectonic grain of the
Terrain. The most important linear feature of the region is the NNW - SSE trending Chitradurga Boundary shear.

Bouger gravity anomaly picture is fairly flat with a few discernable highs and lows, while the gravity anomaly is
constantly low over the granite gneiss terrain, the sediment dominated supracrustal belts such as Chitradurga and
Shimoga belts are characterized by low amplitude concentric contours of the order of -100 to -110 m Gal.
Deduced crustal thickness contours are consistently flat ranging from 35 Km in the far north eastern corner to 38
Km in the southern half seismicity in the region is only sporadic both in space and time. Local network data have
brought out two major clusters - west of Bellary between Dharma - Tungabhadra Kumadvati - Narihalla fault and
west of Bhadra lineament. Most significant event in the area is the Bellary earthquake of 1st April 1843 and
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Shimoga earthquake of 12 May 1975 is interesting as there are no records of any earthquake activity from this
area. The shock had a magnitude of 4.7 and maximum intensity V. The focal depth and felt radius were 35 Km
and 140 Km respectively. The seismotechonic details are shown in Map VINL/UBP/Seis/03.

Geohydrology

The region is dominated by hard granite sand stone region of shallow soil cover. The ground water exists only in
crevices and the yield of well is poor.

The hydrological conditions of the district exist under two regimes (i) Basement crystallines, where in groundwater
is restricted to 60m depth in weathered mantle and fractured zones with an yield of 1 to 5 litres per second and
(i) deformed metasediments / metavolcanics, having identical conditions as that of (i) the depth of water table
ranges between 900m and 700m above MSL. The Bhadra reservoir is an important Hydel power generating
project.

The water quality data of Chitradurga district has reflected the presence of excess turbidity, total dissolved solids,
total hardness, calcium hardness, fluoride, alkalinity, Iron and Bacteria.

Bringing fresh water to this area should rejuvenate the geohydrological environ, which provides sustainable
drinking water source and agro horticulture.

Tumkur district is underlain by meta sediments (limestone) and meta volcanic (quartzite and schists) of Dharwar
Group, Peninsular gneisses and Clospet granites of Pre Cambrian age, which are intruded by pegmatite and
dolerite dykes. Laterite occurs on the top of the hills south of Bukkapatna as small patch. Joints are observed in
general in N. E - S.W to N.N.E - S.S.W and NW - SE to NNW - SSE directions. The alluvial patches are generally
seen along the major streams as narrow discontinuous patches particularly in granite country. It comprises
medium to coarse grained sand with silt and clay at many places and is largely controlled by topography of the
basement crystalline in the area.

Most of the area of Chikkmagalur district is covered by schist followed by gneissic rock formation.
The ground water level has depleted substantially when compared to level in 1990.

The ground water levels in the project area during pre-monsoon ranges from 2.18 to 37.48 mbgl (most frequent
range: 9.0 to 30.00 mbgl) and 1.38 to 20.85 mbgl (most frequent range: 4.5 to 21.00 mbgl) during post-monsoon
period.

Cropping Pattern

Groundnut is the most important crop covering 45% of area followed by Sunflower (20%), Jowar (15%), Pulses
(10%) and the remaining 10% is Maize. High yielding crops are confined to 12% of the area where supplementary
sources of irrigation like tanks, wells / tube wells are available. There are no major irrigation facilities as of now.

Yield
Under rainfall conditions the yield in tonnes per hectare for major crops are as indicated below.

Sl. No. | Type of Crop Yield in Tons/Ha
1. Maize 1.8
2. Jowar 1.8
3. Groundnut 1.0
4, Sunflower 0.5
5. Pulses 0.7

There may be slight variation in yield depending on timing and adequacy of rainfall.

Land Use

Nearly 60% of the total land is cultivable and majority of this area is in rainfed agriculture. The major crops grown
are Jowar, Groundnut, Maize, Pulses and Sunflower. There are no major mines or industries in the area. Details
of land use are covered under Socio economic aspects of the region.
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Ground Water Development

In Chitradurga district there is only one major irrigation project - Vanivilas Sagar project. There are a number of
minor irrigation tanks which are silted up and are at the verge of extinction, due to the above reason ground water
has been exploited much beyond replenishable rate and the underground water has excessive fluoride, heavy
metals and nitrate contamination in some localities. Fossil water has also been exhausted to substantial level.
Majority of Chitradurga district is declared as over exploited, critical and semi critical with respect to ground water
utilization.

Ground Water Table Observations

As per the report furnished by Director, Mines and Geology, the ground water level has depleted substantially
when compared to the level in 1990. The statistics of this depletion in Chikkamagalur, Chitradurga, Tumkur and
Davangere Districts are as follows.

Sl. No. District / Taluk Water Level Below Ground Level in Mtrs

1990 | 2011

1. Chikkamagalur

() | Tarikere | 14.30 | 14.25

2. Chitradurga

(i) Chitradurga 11.75 13.13

(ii) Hiriyur 8.15 13.52

(i) | Hosadurga 7.13 16.1

3. Tumkur

(i) Chikanayakanahalli 10.9 18.70

(i) | Sira 10.05 12.0

4. Davangere

(i) Jagalur | 14.84 | 23.00

The water depletion in most districts/taluks are progressively going down due to unregulated pumping of ground
water through bore wells. Preliminary results of study done by Rural Development Engineering Department
(1999-2001) show that drinking water sources in large areas of districts of Kolar, Tumkur, Chitradurga, Bellary,
Gadag, Koppal and Gulbarga have a high fluoride level. The High power committee suggests that in taluks where
recurrence of fluoride is as high as to affect more than 30% of the source of drinking water, it is necessary to

consider designing special water supply scheme based on safe surface source.

Ground Water Quality

The interpretation of the water quality data of Chitradurga district has restricted the presence of excess turbidity,
total dissolved solids (680 samples from 340 villages), total hardness, calcium hardness, fluoride, alkalinity (788
samples from 420 villages) iron and Bacteria.

Water samples were collected from selected dug wells in Tumkur district annually for chemical analysis. The
analysis results indicate that in general the quality of ground water is potable for drinking and suitable for
Irrigation. However high concentration of fluoride is observed in Northern parts of Pavagada and Madhigiri taluks
and as small patches in Sira taluk. High concentration of nitrates and Chloride are also observed.

Ground Water Resources in the Command Area

The taluk wise ground water resources in the command area of Upper Bhadra project is given below.
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GROUND WATER RESOURCES OF UPPER BHADRA IRRIGATION COMMAND AREA AS ON MARCH 2004

Figures in Hactare Metres

Existing Gross Ground Water
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Challakere 10879.45 | 11250.12 | 720.86 11970.98 | 1017.17 | 531.50 110 Semi-Critical

Chitradurga | 7857.30 | 9438.87 | 506.34 9945.21 | 713.08 318.88 127 OE

Hiriyur 13363.79 | 12731.94 | 1109.18 13841.12 | 1559.87 | 395.39 104 Semi-Critical
Holalkere 11052.88 | 13184.56 | 591.71 13776.28 | 873.88 153642 | 125 OE
Hosadurga | 9876.88 | 6899.13 | 496.12 7395.25 | 733.63 187363 |75 Critical
Kadur 9564 7983 476 8465 665 879 88 Semi-Critical
Tarikere 14816 6508 806 7315 1129 7169 49 Critical

C.N Halli 10940.97 | 12122.92 | 419.46 12542.39 | 589.04 295.75 115 OE

Sira 11269.81 | 12247.8 | 594.89 12842.69 | 868.48 421.33 114 Semi-Critical
Jagalur 8221 8258 483 8741 518 443 106 OE

Total 36200.37 | 38182.84 | 1980.94 | 40163.82 | 2657.54 | 692.5 107

The estimates have been done on Macrolevel data for watershed with due appropriation for command area, Microlevel
data is required for having accurate estimation - neg figures indicate over draft.

Note: Details of Ground Water Resources of Jagalur Taluk command area as on March 2009
Source: Central Ground Water Board

26.1  Conjunctive Use of Surface and Ground Water

The conjunctive use of surface and ground water conceived herein is not of conventional type wherein the surface
irrigation with low irrigation efficiency recharge large quantities of water to ground which is proposed to be lifted
for irrigation avoiding ground water rise, water logging and salinization. The emphasis here is the integrated water
management in the command area of Upper Bhadra Canal.

The total gross command area under the proposed Upper Bhadra Canal is 367376 Ha of which 225515 Ha is
proposed to be irrigated by drip irrigation which has an overall irrigation efficiency of 67.5%. Thus, large quantity
of water recharge is not anticipated. The area experience an Annual Rainfall varying from 594 mm to 775 mm and
the ground water recharge is expected. Also there are number of tanks irrigating areas which are being integrated
into the command. The recharge and D and | requirements are given below.

Area Rainfall | Rainfall Recharge | D & | Requirements | Available Ground
mm MCM MCM Water MCM
1. | Chikkamagalur | 739 243.80 17.94 102.11
2. | Chitradurga 639 530.303 46.56 399.20
3. | Tumkur 775 222.10 14.58 207.52
4. | Davangere 594 82.21 5.18 77.03
1078.413 84.26 785.86

The small tanks in the area irrigate an estimated area of about 30000 Ha in both Khariff and Rabi seasons. The
recharge from these need not be considered separately as most of it is accounted for in the rainfall recharge.

In addition about 6.49TMC of water is being fed into the tanks after losses. Thus, additional ground water and
added surface water available for irrigation is about 34.49 TMC. This quantity of water ultimately can irrigate the
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proposed area for a second season and summer crops. Thus, it must be possible to realize 200% intensity of
irrigation.

The command of UBP also contains borewells and certain pockets in these regions are irrigated by borewells. In
the present scheme 367 tanks are proposed to be filled in using 6.49 TMC. This also helps to recharge the
ground water. As such, wherever, there is ground water potential the farmers will be encouraged to go in for
conjunctive use using both ground water and canal water to maximize benefits of the scheme.
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Sun: Revised water allocation of 21 TMC of water avaiiable to Kamataka duye

to Godavarl water diversion 1o Kihshna Basin under India Sagar
Pollavaram project in the Stata of Andhra Pradesh.

Ref 1. Govemmenl Order No. WRD 49 KBEN 2008, dated: 19-03-2012.

Govemmant Order Ne WRD 308 KBN 2013, dated: 01-03-2014.
Chief Engineer, Malaprabha Project Zone, Dharwad
Lirho KNNLMPZ/AE-S/CWCR2015-16, dated: 11-01-2016.
Govemment Order NoWRD 312 KEN 2015, dated: 21-05-2016,
Chiegf Engineer, MO, CWC, Sava Bhavan, New Dehl Lir No.
CWC.U.O.No. 21/532014-PA{SY5 2324, dated; 23-06-2016.
€. Govemnment Order NoWRD 283 KBN 2015, dated: 20-07-2018.
7. Govemment Order No.WRD 20 KBN 2016, dated; 09-06-2016,
Princlpal Secoatary, WRD, MaharastralirNo. Mesc-2018M22/C.R -
108MVRP, dated: 1503-2017.

ik LR

Froamble

1. In the Government Order ciled ot reference{¥) above, allocaflon in respect of
different projects was made for 23 TMC of weter against 21 -TMC addiional
akocation under scheme-A made avallable from Inciirn Sagar Polavaram
Project of Andhwe Pradesh duly acocounting addiional quantity of 2 TG of
waket by considering 10% regeneration water.

2, inthe Government Order clied at reference(2) above, (23 TMC of water mede
available to State under Polavaram Diversicn Scheme of Andiwa Pradesh)
the adminisirative approval was accorded for Re 1530.00 Crones estimate to
irrigata with micre krigation system around 36,100 Ha area utiizing 2.75 THC
of watar for Nandavadagi Lif} lrrigation Schama., )

3. In the letter under refarenca {3) above Chisl Enginesr, Malapraitha Projact
Zone has requested to reallocate water due 1o Pollavaram diversion made
available in the Ovder dated 19-03-2012 limiting to 21.00 TMC.

4. In the Government Order cited at ref {4)above, 6.00 TMC of wader to
Nandavadagi Lift Imigation scheme and 3.78 TMC of water to Budhal -
Peerapur kit imigation schemewere allocated from the savings In water dus to
ﬂﬂﬂptl':"l'i&l;f uniform 100% tnhrmlt:,f of imigefion in Upper Krishna Project
stage-

5. [n the CWC letier citad! af mferance (6) above, it | objected for accounting
additional 2 TMC of weter by considering 10% of regenervation water for the
avallable 21 TMC to Karnataka In Krighna bagin.

8. In the Govermment Onder cited at reference {B) above, the administrative
approval was accorded for Rs. §40.00 Crores estimate o ingation-deprived

20,243 Ha area of Muddebihal and Sindhagi taluk with drip krigation system

L




. by utilzing 3.78 TMC for Eudhmnl-lﬂurnpurn H irigation tchpma unchss
Upper Krishna Projact.

7.In the Government lebtter alted al raferenca (7) aboveihs Stabe of
Muharashira was regussied to fumishthelr cplniondfer accounting 2.00 TMC
regoneration water by Kamataks for tha aliocation =f 21 TMC watar to
Kamutaka and 14 TMC to Maharsstrs in Krishne Basin dus to Implementation
of Indira Sagar Pollavaram Froject of Andhma Pradeah,

8. In the Isther cited at refersnos (8) above, Government of Maharashbra has
elariflad that Maharashirs State is ulizing only 14 TMC of water alocated to
the state and regenanation water is not congldensd,

8. In view of the abovethe aubject of limiting 23.00 TMG allocated wLnder
Govamment Order clted at referance {1} above 1o 21.00 TMC {8 axamimed.
Hence, the following Ordar ke lesued.

As sxplained [ the shove presmble, the allocation of water mede vide
Governmant Ordsr No.WRE 48 KBN 2008, deisd: $8-03-2012 for 23.00 TG
which is 21 TMC mads available in addition 1o Schame A allocation to Karnataka
State dus o Pellavaram diversion by Andiva Pradesh and 2 TMC regenavation
waier is resxamined and lknited to 21.00 TMC and ravizsed allocatian ls mavies as
. par Anmaxurs ancioead o this Ordar, As per the' Orderthe Nigamscorncamed
with Wailer Resources Depariment r:lIundﬁlﬂufEﬂghmmdimdudin
pgﬂm Detalted Project Raport with designs and to take Aurther necessary
a . )

By Order and hlthl nemea of
the Governor of Karnate ke,
. Bdi-
(P. Harinarayine)
Undar Sacretary to Govemmant
Wister Ragsourcs Department

(KBJN)
Copy to,

1, Apcolntant Ganerl {Mwmh&hudﬂ} Kamataka, Elingm '
2. Managing Direstor, KBJNL, Bangaisra

5. Managing I:ll'aunr BKNNL, Bnnnuinm

4. Chisf Enginesr, WRD!:I. Bangaiors.

5. Chisf Engineer, (ISW) WRDQ, Sangalors,

8. Chisf Enginesr, ICZ, Munirabad.

7. Chief Enginsar, UTP, Shimoga.

8. Saoticn flle/Additional coples,

E
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| . Annexure

Revised allocation detalls of 21 TMC water avallabile to the State of Karnataka

TMC)

from Pollavaram Diverslon Project of Andbwa Pradesh.

{in
S
Ko

Mame of Project Revised
Godhavari
waber
alocation

Remarks

Googat Banago 0.50

To ovarcoma drinking
waler shorlage 0.10
TMG and Ivgadion
requirsment 0.40 TMC
in Devadurga Tahs

Tubachi-Bahaleshwasa Lift vigation 6.273

To resolve the shortape
of drinking water and to
provide  irvigation o
about 52700 Ha In
droughl-prane area of
Athani and Jamaekhadi
Taluk,

Mahalakshrrd LIt Imigation Schome 0.52

To resohve the problem

‘of Hrinking water and fo |

areeT N NS4

pi'mrldeirlgatinnm“

about 4881 Ha in
droug lt-pronea 17
vilages of Chikkodi
Taluk in Balgam District

Shiggaon Lift irvigatian Scheme 1.50

For providieng <kinking
wader faclity in
Shiggaon and Hanagal
talk In Haveri d stict
and to provide Irigation
to 13,500 Ha of ares
inShiggaon, Hangwl
and Savanor taluks

Across Malaprabha river 0.06
ayS.KAaloor = - 0,009

b} Kalasa- 0.023

¢) Nandikeshwara- 0.028
Conetruction of Bridge cum bamage
under Malaprabhe projact naar
Nandikeshwara of Badami Taluk in
Bagakot Dietrict

Construction | ofvented
dams to resolve the
drinking water problam
In Badami tatuk,
Bagalkot district

et




ey

91

|8 | TuppariHada [rigation Schema 1.00 To provide lrigation
facltty in Kharf and
Rabi season for about
14000 Ha ama of
beckward villagas
coming undar Hubll-
Oharvad and
. . uind taluk,

7 [Conetruction of 3 Lift inrigaticn 0. 447 Construction of vented
Schemas acroas Banne Halla dams soross Banne
a) Moognur Lift Irrigation “ hia o provide
0.080 : : irigation fackity.
g}mmdugg unaki LIt Irrigation -
¢) Hadi-Gangapura LIt Inrigation -

0.088

d) Amargot LifL lerigation -

0.089

&) Gobbaragurnpd -

0.091 _ . . X .

Dandavathi Irigetion Scheme 185 Construction . of
vilzge In Bomba igluk,
Shivamogga district to
provide icrigation facifty
ta aboyt 5,287 Ha from
Right Bank Canal and
1,48 Ha from Lot
Bank Canal.

9 | Uppar Bhadra Projact (Additonal) 2.40 To peovide Imigation
fechity to Jagalur Taluk
from = Chiimdurga
Branth Canel under
Uppar Bhadm Pmject
fom Tungm river ang
Bhadm Ressrvoir and
fe provide cdinking
vwatar to Pavagadataiik
fromrn  Uppar Bhadra

' Projact.
10 | Habbe Falla 148 To divert wabar from
. HatbaHall 1o
11 | Alvandi-Botagera Lt Iirigation 0.50 krigation  fo |
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about. 5,990 Acers or

2426 Ha of area in|

Koppa Taluk from
Tungabhadra river

12 | Small Weirs, tank filing and
SCPITSP works

1.00

Construction of smail
vonted tame )
farciitate drinking water
stpply to
peoplefivestock  and
facility to SC and ST
farmers with smal and
mini it irTicgation
schame under
SCPITSP

15 | Drinkang wvater Project (PRED and
KUWS and DB)

.75

For providing water to
many drinkng waler
Schemes undar
implementation by the
Centre and tha State as
per the top prigity

givan to drinking waterj_ -

by the Nations! and the
State Waler Policies .

14 | Indusirial use

1.78

Allocadion s for many
inchistrias approved by
tha State Govemment
end with whom
Government has
entered into Mol under
tha Global Flsancial
Invesirments.

Total

21.00

Translatad Kannada to English Copy

lagf”

Sdf- (31-08-2017)
B. Harinarayana

Under Secretary to Govemment,

Water Resources
Deaparimeant{KB.M)
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;_-,-.@ciming iherawith lefler no.WRD 96 Vityas 2016 dated 30082016 from Secretary 1o Govl..

;i‘arm Resources Depariment, Govt, of Kamataka, Bangalore on the project rmentioned above, hy fhe
. siter it has been stated that Gow, of Karnetaka ks revised the Master Pl andl has resuicted the
.7 Spactity aveilabls Srom Pollavatem diversion to 21 TMC and an allocation of 240 TMC of waer for
o '?Uppermudn Projext is mcluded in the above Master Flan.
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[; . daster Plen2002 (KWDT-1) & 2.41HCasﬁuGWJJT.Hnmﬂ,GupyufﬂnRﬁisadMam?hn
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1. Copy forwardad to Supwrintanding Enginaer, KNNL, Uppar Bhadra Project, Cirvle
No-1, B.REfor Information and submit the compliance to the observations of
CWC ot the sarllast for taking necessacy actkan.

2 py forvarded to Superintending Englnasr, KNMNL, Uppar Bhadra Projed, Circde
No-Z, Chitradurga for information and submitthe compliznce to the Ob2ervations
of CUC ut the carfast for taking necassary action. -

For Chief Enginenr, KNNL,
Uppar Bhadra Projact Zpne,
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Upper Bhadra Project Detailed Project Report

INTERSTATE ASPECTS

Upper Bhadra Scheme is proposed to utilize 29.9 TMC of water available in river Tunga and savings of existing
projects in Tunga & Bhadra sub-basin. It is proposed to pump 17.40 TMC (492.78 MCM) of water for 121 days
during monsoon period (i.e. June to October) from Tunga River to Bhadra Reservoir and simultaneously
withdrawing the water from Bhadra Reservoir and leading to a canal for conservation and utilization. Tunga being
one of the major tributary of Tungabhadra which in turn a major tributary of river Krishna. Hence, this project
comes under the purview of allocation of Krishna Waters among the riparian states and is under Tungabhadra
Sub basin (K-8) of Krishna basin.

Riparian States of Krishna Basin

Krishna River is an Inter-State river in Southern India. It is the second largest river in Peninsular India. Krishna
flows across the whole width of the peninsula, from west to east, for a length of about 1392 Km (870 miles)
through Maharashtra, Kamataka and Andhra Pradesh and joins Bay of Bengal. The river Krishna enters
Karnataka at its 304! Km and passes through the state for 480 Km length.

The total catchment area of Krishna basin is 2,58,948 Sq. Km and the distribution of the same in the three states
is as indicated below.

SI. No. Name of the Basin State Catchment Area in Sq. Km
1. Maharastra 69425
2. Karnataka 113271
3. Andhra Pradesh 76252
Total 258948

Source: Water Atlas of India

Krishna River Basin Characteristics

Krishna rises in the Western Ghats at an altitude of 1338m (4385ft) near Mahabaleshwar in Maharashtra State
and joins Bay of Bengal near Bapatla in Andhra Pradesh. Krishna river basin is 2.59 Lakh Sq.Kms of which
drainage area in Karnataka is 1,13,271 Sq Km, which is 43.74 % of the basin area.

Main tributaries of river Krishna in Karnataka are Bhima and Don from the north, Ghataprabha, Malaprabha,
Tungabhadra and Vedavathi from the south. Description of these tributaries of Krishna River in brief is furnished
below in a tabular form.

Catchment . .
Sl. No. Narr_le of the Areain Sq. Origin, Altitude and Sub-Tributaries Name of the State
Tributary miles Length
Westren Ghats, 2900 Hiranyakeshi, Maharshatra,
1. Ghataprabha 3,409 feet, 176 miles Markandeya Karnataka
Westren Ghats, Bennihalla, Hirehalla, Tas
2. Malaprabha 4,459 2600 feet, 190 miles nadi Karnataka
Combined waters of Mula
. Westren Ghats, . Maharastra,
3. Bhima 27,264 3100 feet, 535 miles and Muthgirc]iahod, Nira, Kamataka
Western Ghats at Combined waters of Karnataka Andhra
4, Tungabhadra 27,574 Gangamula, 3930 Tunga and Bhadra, Pra désh
feet, 330 miles Varada, Vedavathy

The river basin is in arid zone and is largely sustained by rainfall in Western Ghats through Southwest monsoon.
The head reaches of the catchment area lie in Western Ghats where the average rainfall is heavy and is nearly
635 Cm (250 inches) per annum. The rainfall gradually decreases to 51 Cm (20 inches) as it approaches Almatti
dam site. i.e, in the area of Bijapur, Gulbarga and Raichur districts. The river is completely rain-fed. River
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Upper Bhadra Project Detailed Project Report

gradually begins to rise in June, picks up in July, overflows in August and September, the flood rise reaching as
high as 30 m and again gradually declines through October and by February it would be almost dry.

Interlinking of the Scheme with Neighboring Scheme

The projects that are linked to Upper Bhadra Project by being in the same sub-basin as Tungabhadra sub-basin
(K-8) and by virtue of contributing the water savings to Upper Bhadra Project are (1) Bhadra Project, (2) Gondi
Anicut, (3) Tunga Anicut, (4) Vijayanagar Channels. The savings of 13 TMC water has to come by modernizing
these schemes. The utilization for Bhadra Project, the modernization of which is cleared by CWC, vide Lr.
No.2(66)/2008/WR/GOI/Planning Commission/ Water Resources Department/ dated 31.03.2008 is given below:

Irrigation 57.949 T™MC
Drinking 1.560 T™MC
Reservoir Ev. Losses 3.436 TMC

Total 62.945 TMC

The savings envisaged by modernizing Gondi Anicut, Tunga Anicut and Vijayanagara Channels is 13.00 TMC.
The details are given below:

Gondi Anicut system 050 TMC
Tunga Anicut system 6.25 TMC
Vijayanagar Canal system 6.25 TMC

Total 13.00 TMC

Out of the above, it is the Bhadra Reservoir project which is directly linked to Upper Bhadra project physically as
the reservoir is used as a transit buffer storage for transferring waters of Tunga River to Bhadra reserviour and
then on to system of canals for irrigation mainly in Vedavathi sub-basin (i.e. CBC, TBC & JBC) and partly in
Tungabhadra sub-basin (i.e. Tarikere flow and lift canal). The modernization works of Bhadra project are nearing
completion which will ensure savings of 6.50 TMC. The integrated operation of Bhadra and Upper Bhadra Project
has been studied by preparing combined working tables and success of both the projects is ascertained to be
more than CWC norms.

Allocation to Scheme

The Master plan committee, (Government of Karnataka - Water Resources Development Organization) has
examined the possibilities of utilizing the water under Krishna basin and drawn up a list of projects to be taken up
under Scheme A. The list of projects in the Master plan in all the sub basins of Krishna is given in Appendix
3A1.

There is a direct allocation of 10.00 TMC to Upper Bhadra Project. In order to implement the project as proposed
by the state government it is proposed to utilize 13.00 TMC from the savings of water by modernization of (1)
Gondi Anicut, (2) Tunga Anicut, (3) Vijayanagar Channels which are the existing projects in Tungabhadra sub-
basin.

In the Govt. Order No. WRD 20 KBN 2016 Bangalore dated: 31.8.2017 21.00 TMC revised as per GWDT
allocated to Karnataka State by virtue of agreement between riparian states of the basin by implemention of
Diversion of Indirasagar - Pollavaram Scheme in Andhra Pradesh which envisages transfer of 80.00 TMC of
water from Godavari basin to Krishna basin.

Out of this additional 21.00 TMC of water allocated to Karnataka State, additional 2.40 TMC has been re-
allocated to Upper Bhadra Project for providing irrigation facility to Jagalur taluk and providing drinking water to
Pavagada taluk by fillingup of tanks.

An allocation of 734 TMC has been made to Karnataka State in KWDT-/ of 2002 award.

SECON 101 VJINL
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3.6 PLANNING

3.6.1  Upper Bhadra Project is planned for 29.90 TMC which would be accounted as follows.

(a)
(b)

Direct allocation as per revised master plan 2003
From savings after modernization of

Tunga Anicut System
Bhadra Anicut System
Vijaynagar Canal System

Total
Deducting allocation made for Ubrani LIS

Sub-Total

Additional allocation to UBP by GoK by virtue of agreement
between riparian states of the basin by implemention of
Indirasagar- Pollavaram Diversion Scheme in Andhra
Pradesh

Water is utilized under Minor Irrigation allocation already
made under 734 MC

Total Allocation for UBP

10.00 TMC

6.25 TMC
0.50 TMC
6.25 TMC

23.00 TMC
1.50 TMC

21.50 TMC

240 TMC

6.00 TMC

29.90 TMC

3.6.2  Out of 29.90 TMC proposed allocation, 21.90 TMC will be utilized for irrigation and the balance 8.00 TMC will be
utilized for filling 367 nos of tanks which includes 2.00 TMC for augmentation of VV Sagar Reservaoir.

The proposed utilization of 29.90 TMC considered in Upper Bhadra Scheme is within the overall water allocation
of Krishna Water Tribunal Dispute-|
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SURVEY, INVESTIGATION AND PLANNING
General Approach

In order to execute the project as per the scope and specifications, the following methodology is adopted. For
better understanding, the activities have been sub-divided and each of them is explained below in detail.

Data Collection and Compilation

Data Collection from Survey of India

The details of GTS Bench marks already established with in the area of project area are collected.

A copy of list of GTS Bench Marks located in the command area is enclosed for ready reference in Annexure 4.1.

The Topo Sheets in which command Area lies have been procured from Survey of India, Bangalore. Details of
Topo Sheets are as below.

Sl. No. Topo Sheet No. Scale
1. 480,57 B, 57 C 1:2,50,000
2. 48 0/5,6,9,10,14 1:50,000
3. 57B/4,7,8,9,10,11,12,13,14,15,16 1:50,000
4, 57C/1,2,5,6,9,10,13,14 1:50,000
5. 57F/4 1:50,000

Lay out of toposheet Maps covering Upper Bhadra Project is in Figure 4.1.
Data Collection from Revenue Authorities

All Taluk Maps and District Maps, within command area are collected and are combined to identify the list of
villages benefited.

Command Area Map

All toposheets collected are scanned, digitized and combined to form Command area map for the area of interest.
Compendium planning of Link canal from Tunga to Bhadra, UpperBhadraMainCanal from Bhadra Dam,
ChitradurgaBranch Canal, Tumkur BranchCanal, JagalurBranchCanal, Tarikere flow and lift canal etc are
prepared on the 1:50,000 scale topomaps to identify the command area. The entire command area under each
canal is divided into suitable blocks of area 8000 to 10000 Ha.

Methodology

Reconnaissance survey

The survey consultant’s team shall undertake a Reconnaissance Survey of the proposed alignment study by
following:

o General topography of the location including accessibility.

e Identify locations for establishing DGPS Control Points.

o Differential global positioning system of high end model shall be used to set up DGPS Control Points on
permanent structures.

e Establishment of Control Points.

o Differential global positioning system of high end model shall be used to set up DGPS Control Points on
permanent structures.
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Establishment of Control Points

Dual frequency Global Positioning System (DGPS) of high-end model shall be setup on permanent
structures/sheet rock at two places which are inter-visible. Satellite observations shall be carried out for a
minimum duration of 3 hours and the data shall be downloadable to computer to get rectangular (UTM) co-
ordinates.

Establishment of temporary bench marks (TBMs)

Tertiary levels shall be carried out from the existing GTS BM and TBMs at regular interval shall be established
using auto level.

DGPS Control Points

Number of control points were established at permanent structures/rock covering the entire alignment by using
DGPS of high end model. Satellite observations were made for about 60to 120 minutes and the data was
processed using proprietary software to get the co-ordinates in UTM.

DGPS control points (Single points) were established at regular interval of 1 km along the proposed alignment.
Pair points of DGPS control points were established at 5 km interval.

Survey of Alignment

Double auto levels have been made used for carraring out the survey of canal alignment. The leveling done by
two people going in opposite directions controlling all BMs on the way. The agreement of level differences
obtained by the two levelers between adjacent BMs will ensure the correctness of leveling. It is seen that the
disclosure of leveling at the closing BM is less than 12mm K where K is the length of the leveling line in Km and
the leveling line is adjusted fixing values of the DT BMs.

Leveling is done in the early morning hours with which the work will be faster and could get better results.
Necessary precautions have been taken so as to get good results in leveling.

Fixing Alignment and Detailed Survey of Canal Alignment and Detailed Survey of Command area.
LinkCanal from Tunga to Bhadra

The lifting point of Tunga water is located at Muthina Koppa village near Mandagadde of Narasimharajapura
Taluk. The alignment is fixed as per the planning map, L-section along the proposed alignment at every 100m
interval along with details of crossings are taken using Total station. Total length of Link canal from Tunga to
Bhadra works out to 11.267 Km.

Upper Bhadra Main Canal

Upper Bhadra Main canal takes off from right bank flank of Bhadra Reservoir near the chute. The canal runs for a
length of 47.50 Km upto off take of ChitradurgaBranchCanal and TumkurBranchCanal.

The alignment passes through Dodda Kundur, Harapanahalli, Bagenahalli, Duggalapur, Hunsaghatta,
Kallashettihalli and Hebbur villages.

The UpperBhadraMainCanal runs for a length of 47.50 Km in gravity. Further water will be lifted in 2 stages upto
delivery chamber at Ch: 40.535 Km. Further the canal crosses the ridge point where Tunnel for a length of 7.00
Km is proposed. Thereafter ChitradurgaBranchCanal and TumkurBranchCanal will take off.
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Command Area Survey

As per CWC guidelines, micro planning has been carried out for an area of 20800 Ha under Tarikere lift by
carrying out detailed command area survey. Accordingly, a realistic cost required for micro irrigation has been
arrived.

Watershed Development Scheme

A watershed development scheme on the lines of Integrated Mission for Sustainable Development for the
watershed of Ajjampura Tunnel area is prepared. In the scheme, it is proposed to construct rainwater harvesting
structures like invert wells, form ponds and check dams.

A provision is also made in the DPR for desilting of MI tanks to promote ground water recharge. Under the same
provision it is now proposed to construct recharge shaft in addition to desilting.
Canal Losses

In working out the longitudinal section, the provision of regulators, falls, escapes, cross drainage works, etc. shall
be considered. The losses shall be fully accounted for.

Compendium Planning of MainCanal

Under Upper Bhadra Project 29.90 TMC of water is lifted from Bhadra Reservoir from diverting 17.40 TMC from
TungaRiver to Bhadra reservoir by lifting. The Canal from Bhadra Reservoir runs for a length of 47.50 Kms. This
consists of two parts i.e. open cut canal of 40.535 Kms and a tunnel of 6.9 Km in length. There are two lifts in the
open cut canal.

Tarikere lift irrigation scheme is planned to irrigate 20150 Ha and filling up of 79 tanks. The command area is
divided into 3 blocks each of approximate 7000 ha. Each of these blocks is further divided into 500 ha zone and
50 Ha sub blocks. It is proposed to construct two separate pump station (decentralized) for three block. For block
A jack well cum pump house is proposed to be constructed at the point of beginning of tunnel at an RL 744.00 m.
From the pump house 1 rows of BWS mainlines is proposed to connect 500 Ha blocks. A distribution feeder pipe
network is provided up to 50 Ha Chaks and drip irrigation system. For block B and C. a jack well cum pump
house is proposed to be constructed at the end of the tunnel at an RL 739.246 m.

In this scheme, it is proposed to provide a network of pipe lines (GRP/HDPE/PVD) instead of constructing
distributaries, minors, sub-minors and field channels.

Thereafter Chitradurga and Tumkur branch canal take off from exit canal of Tunnel, feeding the lands by gravity of
an area of 1,07,265 by ChitradurgaBranchCanal, 84900 Ha by Tumkur Branch canal and 13200 ha by Jagalur
Branch canal. The entire command area will be provided with irrigation water only during Kharif season.

Compendium planning of Chitradurga Branch Canal (0.00 Km to 134.527 Km), Tumkur Branch Canal (0.00 Km to
159.684 Km) and Jagalur Branch Canal (0.00 Km to 43.65 Km) is shown in drawings VJNL/UBP/CAM/02 to 04.
Command area of Tarikere Lift and Gravity Flow and tank filling within the command area is shown in drawing
VJINL/UBP/CAM/1O0.

Planning and Investigation

While carrying out survey for alignment of canals location of structures are important. Care has been taken to fix
the alignment in such a way that at the location of structures and particularly at CD works sufficient head way is
available. As far as possible nala discharge is passed below the canal. If due to topography, it is not possible
Super passage has been proposed subject to nala discharge being equal or less than the canal discharge. In
case nala discharge is more than canal discharge it is passed below the canal. While finalizing the alignment
apxes at 90° or less are avoided duly investigating various alternatives.

Along the alignment trail pits or trail bores are taken up to CBL or hard rock whichever is higher. Geological strata
classification has been done same is used for the preparation of the estimate.
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The Geological investigation of tunnel has been carried out using electrical resistivity Survey Schlumberger
configuration of Electrode Separation method. Electrical resistivity soundings and interpretations of LANDSAT
imagery brought out the existence of weak zone, weathered and saturated zones along the tunnel.

For sub strata investigations of pumping stations field bore log has been taken up to hard rock formation below
FGL. All such structures are founded on hard rock. SBC at founding level well below hard rock level is considered
as 100 t/m2.

Detailed planning of Chitradurga Branch Canal, Tumkur and Jagalur Branch Canal (Main Canal), blocks and their
distribution network by Micro Irrigation (Drip Irrigation) is done on 1:50,000 scale command area maps (Extract of
1:50,000 SOI toposheets).

The following points are considered while planning the alignment.

(a) Alignment is planned generally in FSD + FB cutting.

(b) Heavy embankments are generally avoided.

(c) Alignment is planned in such a way that C-D works like canal Syphon and Drop Culverts are generally
avoided.

(d) Alternate alignments are studied before finalizing the route.

(e) Distributary blocks have been planned between two nalas to reduce the number of C-D works.

(f) Actual irrigable area of each block is computed after deducting Government land, waste land and
uncommand area from the total area of the block to assess the exact water requirement for each block.

The canal is proposed to supply water to the tanks during off-peak period of irrigation. The canal section is
designed to accommodate water supply to the tanks also.

The following are the hydraulic particulars of Tarikere, Chitradurga, Tumkur and JagalurBranchCanal (MainCanal)
at off take.

Sl. Hyc!raullc Tarikere Lift ChitradurgaBranchCanal | TumkurBranchCanal | JagalurBranchCanal
No. Particulars Scheme
1. | Drawal Point(Km) Approach &
ExitCanal 49.95Km from Bhadra 49.95Km from Bhadra 125.167Km from
before & after Reservoir Reservoir CBC
Tunnel
2. 72 Kms by
Length(Km) Pipe line 134.527 159.684 43.65
3. | Peak Discharge 220 48.63 33.83 5329
(Cumecs)
4. | Required Discharge
(Qr) with 10% extra
for design 2.22 *53.493 37.213 5.862
consideration in
Cumecs
5. | Designed Discharge
(Qd) in Cumecs 4.99 55.125 37.477 6.015
6. | Bed width (m) 1.60 6.00 6.00 2.60
7. | Full supply depth (m) 0.90 4.80 3.70 1.65
8. | Free Board. (m) 0.45 1.00 0.75 0.60
9. | Side slope 1:0.5 11 11 1:1
10. | Bed gradient (1in n) 1:500 1:10,000 1:8000 1:4000
11. | Velocity (M/Sec) 0.753 1.063 1.044 0.858
12. | Irrigable command Area by Pipe
area (Ha) line through 1,07,265 84,900 13,200
drip 20150 Ha
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SI. Hydraulic Tarikere Lift .
No. Particulars Scheme ChitradurgaBranchCanal | TumkurBranchCanal | JagalurBranchCanal
13. | Total No of blocks

divided in command 3 1 08 03

area
14. | Type of Canal Contour Contour Contour

*Q, of CBC & JBC - (44.15+ 4.48= 48 63). Canal is designed for slightly higher discharge of 53.49 Cumecs.
The Boundaries of the Command Area are as follows:

(@) The command area of ChitradurgaBranchCanal (MainCanal) is bound by the Chitradurga branch Canal itself
on the north and west, River Vedavathi on south and east.

(b) The Command area of Tumkur Branch canal (Main canal) is bound by the Tumkur Branch canal itself on the
south and west, River Vedavathi and Suvamamukhi on East.

Command Area Details

(a)

()
(9)

Irrigable area under each block is worked out based on detailed planning done on 1:50,000 scale
command area maps. Blockwise Gross command area is measured in AutoCAD. Culturable Area (CCA) is
calculated deducting uncultivable area such as high lands (area above full supply level within the command
area), villages sites, developments, Roads and cart tracks, natural drainages, grazing grounds, cremation
and burial grounds, MI tanks, Govt.lands, barren lands etc.,as per irrigation norms.80% of CCA is
considered as irrigable command area block wise area abstract showing details such as block no’s,
offtaking chainages, gross command area, culturable area and irrigable command area and also taluk wise
area benefited is enclosed in Table 4.1(a) & (b).

Hydraulic canal sections are designed as per Manning’s formula and same is enclosed in Table 4.2. Reach
wise and cut off statement is prepared for ChitradurgaBranchCanal, TumkurBranchCanal,
JagalurBranchCanal and the same is enclosed in Table 4.3.

The alignment of Chitradurga, Tumkur and JaglurBranchCanals crosses number of nalas and valleys.
Suitable type of cross drainage works are proposed to pass the flood water.

Alignment passes through number of cart tracks, metalled roads, Major District Roads and National
Highway No. 4 at Ch:109.570 Km in Chitradurga Branch Canal.

Cross canal works are proposed with suitable carriage width as per MOST are proposed across the canal.
Wherever there are no existing road crossing within 1 Km of Main Canal one village road bridge is
proposed for local formers for crossing the canal.

Cross regulator combined with escape and Road bridge, are proposed at every 15 Km. CR cum escapes
are located before aqueducts or box culverts to tail off the escape channel nearby.
Measuring Devices are proposed at every 30 Km intervals.

Following are the list of structures proposed along the Branch Canals.

Sl Tvoe of Structures TarikereGravity| ChitradurgaBran | TumkurBranchCa |Jagalur Branch
No. yp & LiftCanal | chCanal (Nos.) nal (Nos.) Canal (Nos.)
1. |Village Road 170 33

2. RoadBridge 61 16

3. INH-4 Crossing ;(sestetgszz -

4. Foot bridge

5. INH-13 Crossing - 01
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Sl Tvoe of Structures TarikereGravity| ChitradurgaBran | TumkurBranchCa |Jagalur Branch
No. yp & LiftCanal | chCanal (Nos.) nal (Nos.) Canal (Nos.)
6. Box crossing 01 03
7. |Cut and cover
8. \VRB with side drain
9. [nlet 01
9. |Head Regulator 05 14 05
10. Y-junction or Tailend structure 01 1
11. | Super passage, SP/VRB 76 50 04
12. Box Culvert 06 45 -
13. \Valley Diversions 13 05 -
14. Drop Culvert 31 29 19
15. |Aqueduct 13 12 01
16. [Sopanum and ramp 38 27
17. [Existing canal crossing 01 02
18. |CR Cum Escape Cum RoadBridge 01 08 -
19. Canal Drop 29 01 -
20. Tunnel 03 01 -
21. Measuring Device 01 04 -
22. |Outlet 04 03
23. |Cattle Ramp 07 10
24. Cause way 08 12
25. Nala Training 06 01
26. [Portal frame 01
27. |[Escape drop - 04
28. Syphon - 01
29. Road Crossing - 02

Total 120 245 463 80

In addition to the above, it is proposed to provide irrigation facilities in Tarikere taluk to an extent of 20,150 Ha in
Khariff Season.

(a) Lifting 0.27 TMC of water from the Delivery Chamber near Ajjampura and feeding the 79 tanks coming above
and below the tunnel.

(b) By taking contour canal and feeding the atchkut by gravity on either side of the Upper Bhadra project canal
from Delivery Chamber.

The utilization for feeding 20,150 Ha of land works out 1.20 TMC will be met out 6f29.90 TMC of water allocated
for Upper Bhadra project.

Drip Irrigation (Distributary Network)

In view of economizing on water use and thereby increasing the area irrigated per unit of water the whole
command under Upper Bhadra Project is proposed to be under low pressure drip irrigation.

The proposed Command Area of Chitradurga Branch Canal and Tumkur Branch Canal is divided into 11 & 08
Nos. of blocks respectively of area approximate 10000 to 11000 Ha. These blocks are later divided into two areas
to be irrigated partly by pumping and partly by gravity by studying the terrain.

Area of 10000 Ha blocks is further divided into zones of 500 Ha which is again divided into50 Ha blocks. Bulk
water supply mains runs from the MainCanal into the 10000 Ha blocks.
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Feeder lines, mains, sub mains and drippers are further designed as per the required discharge of the block.

Arrangement for sump cum pump house, control panel, filters etc are made for each individual block. Provision for
SCADA and telemetry is also done.

The command area maps of Chitradurga Branch Canal, Tumkur Branch Canal is shown is shown in drawings
VJINL/UBP/D1/CBC & TBC/11-15.

4.6.5 Details of Taluk Wise Command Area Benefitted

The length, command area in each taluk and No of Villages benefited covered under different canals is as follows.

Length of the No. of
Sl. No. Name of Taluk Name of District | MainCanal in C°"‘.’“a|[|‘d Area | yillages
(Km) in (Ha). Benefited
Tarikere Flow and Lift
1. Tarikere Chikkamagalur 72.00 3650 -By flow 98
- 16500 -By lift
TOTAL 72.00 20150 98
ChitradurgaBranchCanal
1. Tarikere Chikkamagalur 3.63 411.00 3
2. Kadur Chikkamagalur 11.81 1864.00 17
3. Hosadurga Chitradurga 51.979 31035.00 104
4. Holalakere Chitradurga 15.037 371.00 -
5. Hiriyur Chitradurga 20.049 37052.00 62
6. Chitradurga Chitradurga 32.092 23266.00 18
7. Challakere Chitradurga - 13266.00 40
TOTAL 134.597 107265.00 244
TumkurBranchCanal
1. Tarikere Chikkamagalur 10.514 1628.00 9
2. Kadur Chikkamagalur 74.207 20502.00 72
3. Hosadurga Chitradurga 21.86 13573.00 110
4, Hiriyur Chitradurga - 29982.00 74
5. Chikkanayakanahalli Tumkur 48.224 4657.00 71
6. Sira Tumkur 4.879 14558.00 39
TOTAL 159.684 84900.00 375
| JagalurBranchCanal
1. Chitradurga Chitradurga 25.772 5700.00 34
2. Jagalur Davangere 17.788 7500.00 36
TOTAL 43.56 13200.00 70

List of villages benefited in each taluk is enclosed in Table 4.4

4.7 Alignment of Canal through Reserved Forest

Some length of the Chitradurga Branch canal (MainCanal) and Tumkur Branch canal (MainCanal) passes through
reserved forest which is unavoidable. The details are as below.

SI.No. | Name of Forest | Taluk | Chainage | Length
Chitradurga Branch Canal
1. Devaragudda Hosadurga Km 37.498 to Km 41.094 3.596
2. Devaragudda Hosadurga Km 42.390 to Km 43.582 1.192
3. Janakal Hosadurga Km 53.40 to Km 56.741 3.341
4. Lakkihalli Holalkere Km 73.469 to Km 82.456 8.987
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Tumkur Branch Canal

1.

Udugere Kadur

Km 65.261 to Km 66.423

1.162

2.

Bukkapatna Chikkanayakanhalli

Km 150.735 to Km 158.282

7.547

Hence total length of canal network in reserved forest = 25.825 Km

4.7 After conducting the Details survey in the Tarikere lift irrigation system and Challakere, Molakalmuru &
Pavagada tank filling scheme the public representatives and farmers are demanded to consider the enrouting
tanks which can be filled by the gravity only. Accordingly, the No. of tanks have been increased and the filling up
of tanks capacity has been reduced.The increase in the tanks are listed below.
Additional(Enrouting) Tank List

Tank 50% of the Tank Capacity
Sl. Taluk Name of Enrouting Tanks Considered in Capacity in Proposed for Filling up
No. the Command Area of UBP of Tanks in
(MCFT) (MCFt)
1. Holalkere Kalkere 7.60 3.80
2. Holalkere Hanumalli 13.56 6.78
3. Holalkere Talya 57.98 28.99
4. Holalkere T.Yammeganuru 18.05 9.03
5. Holalkere Shivaganga 256.65 128.33
6. Holalkere Gundikere 9.07 4.54
7. Holalkere Horakeredevapura 4.44 2.22
8. Holalkere Halehalli 10.50 5.25
9. Holalkere Sangrahagara 353 1.77
T.Yammeganuru

10. Holalkere Kereyagalahalli 39.30 19.65
1. Challakere Doddaghatta Kere 15.00 7.50
12. Challakere Bommakkanahalli kere 7.00 3.50
13. Challakere Kyadigunte 22.16 11.08
14. Challakere Siddeshwaranadurga 87.55 43.78
15. Challakere Pillahalli 2.50 1.25
16. Challakere Parashurampura - 1 150.80 7540
17. Challakere Chouluru 22.47 11.24
18. Challakere Parashurampura - 2 71.69 35.85
19. Challakere P.Gowripura 3.04 1.52
20. Challakere Koralukunte 28.75 14.38
21. Challakere Bommanakunte 40.50 20.25
22. Challakere Vrudavanahalli 10.10 5.05
23. Challakere Haravigodanahalli 10.65 5.33
24. Challakere Jajuru 4.96 2.48
25. Challakere Kamasamundra 3.20 1.60
26. Challakere P.Mahadevapura - Chikkakere 55.14 21.57
21, Challakere Kadehude 25.87 12.94
28. Challakere P.Obanahalli 21.04 10.52
29. Challakere Doddachelluru 38.15 19.08
30. Challakere Chikka Chellur 42.30 21.15
31. Challakere Gosikere 40.47 20.24
32. Challakere T.N Kote 41.03 20.52
33. Challakere Mirasabihalli 10.14 5.07
34. Challakere Junjurgunte 7.12 3.56
35. Challakere P.Mahadevapura - Doddakere 52.53 26.27
36. Challakere Obannanahallikere 21.04 10.52
37. Molkalmuru Nayakanahatti Hirekere 248.00 124.00
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Tank 50% of the Tank Capacity
Sl. Taluk Name of Enrouting Tanks Considered in Capacity in Proposed for Filling up
No. the Command Area of UBP (MCFT) of Tanks in
(MCHt)

38. Molkalmuru Nayakanahatti Chikkakere 92.00 46.00
39. Molkalmuru Guntakollammanahalli kere - 2 33.87 16.94
40. Molkalmuru Rekhalagere kere 38.00 19.00
41. Molkalmuru Myasarahatti - 01 2.00 1.00
42. Molkalmuru Ramasagara kere 165.00 82.50
43. Molkalmuru Thippayyanakote kere 105.00 52.50
44, Molkalmuru Manmainahatti kere 6.00 3.00
45, Molkalmuru Ramadurga kere 2.00 1.00
46. Molkalmuru Kudapura kere 36.00 18.00
47. Molkalmuru N. Gowripura kere 11.00 5.50
48. Molkalmuru Neralagunte kere 20.00 10.00
49. Molkalmuru Bheemanakere kere 50.00 25.00
50. Molkalmuru Varavu kere 24.00 12.00
51. Molkalmuru Battayyanahatti kere 5.00 2.50
52. Molkalmuru Mallurahalli kere 2.00 1.00
53. Molkalmuru Kodihalli kere 108.85 54.43
54. Molkalmuru Banjigere kere 57.00 28.50
b5. Molkalmuru Hirehalli kere 60.00 30.00
56. Molkalmuru Palayyanakote kere 52.00 26.00
57. Molkalmuru Bukkambudi kere 48.00 24.00
58. Molkalmuru Boganahalli kere 16.00 8.00
59. Molkalmuru Ghataparti kere 51.00 25.50
60. Molkalmuru Gowrasamudra kere 96.00 48.00
61. Molkalmuru Obanahalli kere 11.00 5.50
62. Molkalmuru Talaku kere 50.00 25.00
63. Molkalmuru Thimmanahalli kere 1.00 0.50
64. Molkalmuru Valase kere 15.00 7.50
65. Molkalmuru Ullarthi kere 48.00 24.00
66. Molkalmuru Yadalagatte kere 57.00 28.50
67. Molkalmuru Mailanahalli kere 30.00 15.00
68. Molkalmuru Gudihalli kere 14.00 7.00
69. Molkalmuru Chowlakere kere (Mushtalagummi) 22.00 11.00
70. Molkalmuru Bomalinganahalli kere 8.00 4.00
71. Pavagada Ponnasamudra 46.78 23.39
72. Pavagada Kothur 15.16 7.58
73. Pavagada Tippayyanadurga 29.92 14.96
74. Pavagada Meghalapalya 121.44 60.72
75. Pavagada Kothuganahallikere 244,64 122.32
76. Pavagada Bimanakunte 48.40 24.20
77. Pavagada Nagalapura 35.28 17.64
78. Pavagada Dodda Jalodu 105.00 52.50
79. Pavagada Gollarahatti 20.03 10.02
80. Pavagada Hariharapura 13.59 6.80
81. Pavagada C.K Pura 48.09 24.05
82. Pavagada Yadanuru 88.60 44.30

3657.53 1828.86
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After conducting thedetailed survey for the components likely Drip including tank filling within the command area
and other tank filling schemes of the Upper Bhadra project, there may be a increase in No. of tankswhich can be
filled by the gravity by considering the enrouting tanks by which there may bestill reduction in the tank filling
capacity.
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FIGURE 4.1 MOSAIC OF TOPOSHEETS COVERING UPPER BHADRA PROJECT
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Upper Bhadra Project Detailed Project Report

Table 4.1 (a): BLOCK WISE AREA STATEMENT

CHITRADURGA BRANCH CANAL
SL.NO.| BLOCKNO | OFFTAKE CHIN KM GCA (Ha) ICA (Ha) REMARKS
1 BL-1 6890 12886.53 5275.71
2 BL-2 29256 12761.37 10908.16
3 BL-3 41830 11933.51 7175.62
4 BL-4 52910 20866.84 11296.04
5 BL-5 84515 11987.20 8391.04
6 BL-6 91730 38050.54 23120.70
7 BL-7 97935 10293.28 6550.17
8 BL-8 106558 11571.24 9675.56
9 BL-9 117741 18208.95 11900.80
11 BL-10 120638 21379.92 13200 JAGLURU BC
10 BL-11 123979 17955.75 12971.19
TAIL END 134597 : -
TOTAL 187895.1 120465.0
TUMKUR BRANCH CANAL
SLNO.| BLOCKNO | OFFTAKE CH IN KM GCA (Ha) ICA (Ha) REMARKS
1 BL-1 16560 931150 6518.05
2 BL-2 38480 9042.70 6329.89
3 BL-3 76744 22645.17 15851.62
4 BL-4 92254 18419.40 12893.58
5 BL5 113329 19312.94 13519.06
6 BL-6 119636 20529.63 14370.74
7 BL-7 136008 5728.37 4009.86
8 BL-8 158228 16296.00 11407 2
TE 159.684
TOTAL 121285.71 84900.0
JAGALUR BRANCH CANAL
SLNO.| BLOCKNO | OFFTAKE CHIN KM GCA (Ha) ICA (Ha) REMARKS
1 BL-1 13250 4571.67 2838.45
BL-2 23725 4203.16 2861.55
BL-3 24685 12605.10 7500.00
TAIL END 43.56 : -
TOTAL 21379.92 13200.00
SLNO.| BLOCKNO | OFFTAKE CH IN KM GCA (Ha) ICA (Ha) REMARKS
1| Tariker Lift 25188.00 20150.00
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Upper Bhadra Project

Detailed Project Report

TABLE 4.1 (b) : TALUKWISE AREA BENIFITED

AREA AS PER DETAILED PLANNING (ICA in Ha)-
TOTAL AREA
SL.NO.| NAME OF DISTRICT/TALUK | TARIKERE | CHITRADURGA | TUMKUR BRANCH JAGALUR (ICA in Ha)
LIFT BRANCH CANAL CANAL BRANCH CANAL
A CHIKKAMAGALUR
1 TARIKERE 20150.00 411.00 1628.00 22189.00
2 KADUR - 1864.00 20502.00 22366.00
B CHITRADURGA
1 HOSADURGA - 31035.00 13573.00 44608.00
2 HOLALAKERE - 371.00 - 371.00
3 HIRIYUR - 37052.00 29982.00 - 67034.00
4 CHITRADURGA - 23266.00 - 5700.00 28966.00
5 CHALLAKERE - 13266.00 - 13266.00
C TUMKUR
1 CHIKKANAYAKANHALLI - - 4657.00 4657.00
2 SIRA - - 14558.00 14558.00
D DAVANGERE
1 JAGALUR - - - 7500.00 7500.00
TOTAL 20150 107265 84900 13200 225515
GRAND TOTAL 225515Ha
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Upper Bhadra Project Detailed Project Report

SECON

TYPICAL CANAL SECTION DESIGN OF
CHITRADURGA BRANCH CANAL

AS ADOPTED FROM CH:0.00 m TO CH:29256.00 m

Required Discharge = 48.630 cumec
10% extra for design consideration = 53.49 cumec
Design Discharge = 55.125 cumec
CANAL DETAILS CANAL SECTION ASSUMED
Bed Gradient (s) = 1:10000  Bed Width (B) = 6.00m
Side Slope (n) = 1.0:1 Full Supply Depth (D) = 480m
Rugosity Co-efficient (N) = 0.018 Free Board (FB) = 1.00m
Lined Section

7N L 73N

1.0:1 4.80 1.0:1
D— 6.00 —
D a— Bed Width —
1. Area (A) = (B+nxD)D =(6.00 + 1.0 x 4.80) 4.80 = 51.840 m?
2. Perimeter (p) = B+2d m+J =6.00 +2(4.80)x (1.0 +/1 = 19576 m
3. Hydraulic Mean Depth (R) = A/P =51.840/19.576 = 2.648m
4. Velocity (Va) = 1IN x (R?* x 8" =1/0.018 x (2.648) x (2{?10000) 2 1.063 m/sec
5. Discharge Qd = AxVa =51.840 x 1.063 = 55.125 cumecs
6. Bed Width / F.S.D Ratio 6.00/4.80 = 125
Which is more than 48.630 cumecs
Hence OK
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SECON

TYPICAL CANAL SECTION DESIGN OF
TUMKUR BRANCH CANAL

AS ADOPTED FROM CH:0.00 m TO CH:4660.00 m

Required Discharge = 33.818 cumec

10% extra for design consideration 37.200 cumec

Design Discharge = 37.477 cumec

CANAL DETAILS CANAL SECTION ASSUMED

Bed Gradient (s) = 1:8000 Bed Width (B) = 6.00m
Side Slope (n) = 1.0:1 Full Supply Depth (D) = 370m
Rugosity Co-efficient (N) = 0.018 Free Board (FB) = 1.00m

Lined Section

7NN Pl N
1.0:1 3.70 1.0:1

— 6.00 —

B — Bed Width —
1. Area (A) = (B+nxD)D =(6.00 +1.0x 3.70) 3.70 = 35.890 m?
2. Perimeter (p) = B+2d n¥+1 =6.00 +2(3.70) x (1.0}'5 +1 = 16.465 m
3. Hydraulic Mean Depth (R) = A/P =35.890/ 16.465 = 2.180m

2/3 12

4. Velocity (Va) = 1IN x (RP*x 8" = 1/0.018 x (2.180) x (1/8000) = 1.044 misec
5. Discharge Qd = AxVa =35.890 x 1.044 = 37.477 cumecs
6. Bed Width / F.S.D Ratio =6.00/3.70 = 1.62

Which is more than 33.818 cumecs
Hence OK
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SECON

TYPICAL CANAL SECTION DESIGN OF
JAGALUR BRANCH CANAL

AS ADOPTED FROM CH:0.00 m TO CH:13250.00 m

Required Discharge = 5.329 cumec
10% extra for design consideration = 5.862 cumec
Design Discharge = 6.015 cumec
CANAL DETAILS CANAL SECTION ASSUMED
Bed Gradient (s) = 1:4000 Bed Width (B) = 260m
Side Slope (n) = 1.0:1 Full Supply Depth (D) = 165m
Rugosity Co-efficient (N) = 0.018 Free Board (FB) = 060m
Lined Section
TN\ FSL ST
1.0:1 1.65 1.0:1
D— 260 @ —
D Bed Width ——
1. Area (A) = (B+nxD)D =(2.60 + 1.0 x 1.65) 1.6% = 7.013 m?
2. Perimeter (p) = B+2d nif1 =2.60 +2(1.65) x (1.Q)5 +1 = 7.267m
3. Hydraulic Mean Depth (R) = A/P =7.013/7.267 = 0.965m
4. Velocity (Va) = INx (R xS™  =1/0.018x(0.965) x (174d00) "2 = 0858 misec
5. Discharge Qd = AxVa =7.013x0.858 = 6.015 cumecs
6. Bed Width / F.S.D Ratio 2.60/1.65 = 158
Which is more than 5.329 cumecs
Hence OK
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TYPICAL CANAL SECTION DESIGN OF
TARIKERE GRAVITY AND LIFT CANAL

AS ADOPTED FROM CH:0.00 m TO CH:13250.00 m

Required Discharge = 2.200 cumec
10% extra for design consideration = 2.420 cumec
Design Discharge = 2.427 cumec
CANAL DETAILS CANAL SECTION ASSUMED
Bed Gradient (s) = 1:3000 Bed Width (B) = 180m
Side Slope (n) = 1.0:1 Full Supply Depth (D) = 110m
Rugosity Co-efficient (N) = 0.018 Free Board (FB) = 045m
Lined Section
X st X
1.0:1 1.10 1.0:1
D— 180 ——
— Bed Width —
1. Area (A) = (B+nxD)D =(1.80 +1.0x 1.10) 1.1C = 3.190 m?
2. Perimeter (p) = B+2d nif1 =1.80 +2(1.10) x (1.Q>é +1 = 4911 m
3. Hydraulic Mean Depth (R) = A/P =3.190/4.911 = 0.650 m
. _ 23, oli2 _ %“0 12 _
4. Velocity (Va) = IINx (R xS =1/0.018 x (0.650) x (173000) = 0.761m/sec
5. Discharge Qd = AxVa =3.190 x 0.761 = 2427 cumecs
6. Bed Width / F.S.D Ratio 1.80/1.10 = 164
Which is more than 2.200 cumecs
Hence OK
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Upper Bhadra Project Detailed Project Report
CUTOFF STATEMENT FOR TUMKUR BRANCH CANAL (TBC) FROM KM 0.00 TO KM 159.684
BDC : 0.0003983
. . ) . Head loss
Reach in m Discharge in Cumecs Canal Particulars due to CBL
sl Lepgth Block Balance |ICA of the FBin Nqn Vel Side Total
in I.C.A Block (in Qr with 10% Silting . Bed Fall Head Remarks
No. No X . m ratio | Slope Start of
m (in Ha) Ha) Extra for B.W [FSD | Velin | B/D Vel Bed Loss End of
From To Qr R Qd . . - Str the
design inm [inm | m/sec | Ratio Fall the reach
: ) reach
consideration
1 0 16560 | 16560 | BL-1 | 84900.00 [ 6518.05 | 33.818 37.200 37.477|6.00 | 3.70 | 1.044 | 1.622 | 0.75 | 1.271 | 0.822 | 1.0:1 | 1:8000 | 2.070| 1.16 | 3.230 | 730.000 [ 726.770 ilfcf)tt;ll((-el
2 | 16560 | 38480 | 21920 | BL-2 | 78381.95 | 6329.89 | 32.680 35.948 36.004| 5.70 | 3.70 | 1.035 | 1.541 | 0.75 | 1.271 | 0.815| 1.0:1 | 1:8000 | 2.740| 0.74 |3.477 | 726.770 | 723.293 -
3 | 38480 | 76744 | 38264 | BL-3 | 72052.06 | 15851.62 | 32.546 35.801 36.004| 5.70 | 3.70 | 1.035 | 1.541 | 0.75 | 1.271 | 0.815| 1.0:1 | 1:8000 | 4.783| 2.64 |7.427 | 723.293 | 715.866 -
4 | 76744 | 92254 | 15510 | BL-4 | 56200.44 | 12893.58 | 25.558 28.114 28.150| 5.10 | 3.40 | 0.974 | 150 | 0.75 | 1.204 | 0.809 | 1.0:1 | 1:8000 | 1.939|1.263(3.202 | 715.866 | 712.664 -
5 | 92254 | 113329 | 21075 | BL-5 | 43306.86 | 13519.06 | 24.363 26.799 27.386| 4.50 | 3.40 | 1.020 | 1.32 | 0.75 | 1.204 | 0.847 | 1.0:1 | 1:7000 | 3.011|1.287 (4.298 | 712.664 | 708.367 -
5 [ 113329 | 119636 | 6307 | BL-5 | 29787.80 | 14370.74 | 20.049 22.054 22.486|4.30 | 3.00| 1.027 | 1.43 | 0.75| 1.111 | 0.924 | 1.0:1 | 1:6000 | 1.051| 0.30 |1.350| 708.367 [ 707.016 -
6 | 119636 | 136008 | 16372 | BL-6 | 15417.06 | 4009.86 | 17.933 19.726 19.957( 4.00 [ 2.90 | 0.997 | 1.38 | 0.75 | 1.087 [ 0.917 | 1.0:1 | 1:6000 | 2.729| 0.90 | 3.629| 707.016 | 703.387 -
7 | 136008 | 158228 | 22220 | BL-7 | 11407.20 | 11407.20 | 9.318 10.250 10.409( 4.00 [ 2.05 | 0.839 | 1.95 | 0.75 | 0.871 [ 0.964 | 1.0:1 | 1:6000 | 3.703| 1.80 | 5.506 | 703.387 | 697.881 -
8 | 158228 | 159684 | 1456 | BL-8 0.00 7.639 8.403 8.486 | 3.10 | 2.05| 0.804 | 1.51 | 0.75 | 0.871 | 0.923 | 1.0:1 | 1:6000 | 0.243 | 0.06 | 0.303 | 697.881 | 697.578 -
NOTE:

i) to take care of design consideration,ets and filling up of tanks

Required discharge at offtake of Branch Canal is 48.63 Cumecs. Hence BDC =0.000403686 Cumecs/Ha,for deisgn consideration 10% additional is assumed

ii) Total command area under Chitradurga Branch Canal is 107265.00Ha & Jagalur BC is 13200 Ha

iii) Canal is designed as trapezoidal section

iv) Value of Rugosity Coefficient n=0.018 is adopted
v) Starting CBL of Chitradurga Branch Canal is 730.00m

vi) From reach 96 km Tank filling required discharge is higher compared to Peak Irrigation requirement during august and hence canal is designed for irrigation requirement along with
tank filling during september forthnight
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Upper Bhadra Project Detailed Project Report
CUTOFF STATEMENT FOR JAGALUR BRANCH CANAL (FROM KM 0.00 TO KM 43.560)
BDC 0.000403686
. ) ) . Head loss
Reach in m Discharge in Cumecs Canal Particulars due to CBL
Sl Lepgth Block Balance [ICA of the : EBin Nqn Vel Side Total
in I.C.A Block (in Qr with 10% Silting . Bed Fall Head Remarks
No. No ) . m ratio | Slope Start of
m (in Ha) Ha) Extra for B.W |FSD | Velin | B/D Vel Bed Loss End of
From To Qr R Qd . . B Str the
design inm [inm [ m/sec | Ratio Fall the reach
. . reach
consideration
1 2 3 4 5 6 7 8 11 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
1 0 13250 | 13250 | BL-1 | 13200.00 | 2838.45 | 5.329 5.862 6.015 | 2.60 [ 1.65| 0.858 | 1.58 | 0.60 | 0.758 [ 1.132 | 1.0:1 | 1:4000 |3.313 3.313| 706.965 | 703.653 -
2 | 13250 | 23725 | 10475 | BL-2 | 10361.55 | 2861.55 | 4.183 4.601 6.946 | 2.60 [ 1.65| 0.990 | 1.58 | 0.60 | 0.758 [ 1.307 | 1.0:1 [ 1:3000 |3.492| 3.05 |6.542| 703.653 | 697.111 -
3 | 23725 | 24685 960 BL-3 | 7500.00 7500 4.520 4.972 5.055 | 2.00 [ 1.55| 0.919 | 1.29 | 0.60 | 0.728 [ 1.262 | 1.0:1 | 1:3000 | 0.320 0.320 | 697.111 | 696.791 -
4 | 24685 | 43560 | 18875 te 0.00 0.00 0.000 0.000 5.055 [ 2.00 (1.55| 0919 | 1.29 | 0.30 | 0.728 [ 1.262 | 1.0:1 | 1:3000 |6.292 6.292 | 696.791 | 690.499 -
NOTE:
Required discharge at offtake of Branch Canal is 48.63 Cumecs. Hence BDC =0.000403686 Cumecs/Ha,for deisgn consideration 10% additional is assumed
i) to take care of design consideration,ets and filling up of tanks
ii) Total command area under Chitradurga Branch Canal is 107265.00Ha & Jagalur BC is 13200 Ha
iii) Canal is designed as trapezoidal section
iv) Value of Rugosity Coefficient n=0.018 is adopted
v) Starting CBL of Chitradurga Branch Canal is 730.00m
vi) From reach 13 km Tank filling required discharge is higher compared to Peak Irrigation requirement during august and hence canal is designed for irrigation requirement
along with tank filling
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Table 4.4 (a): VILLAGES BENEFITED UNDER THE COMMAND AREA OF
TARIKERE LIFT AND GRAVITY FLOW
SL.No. VILLAGES BENEFITED | SL.No. | VILLAGES BENEFITED

TARIKERE TALUK, CHIKKMAGALUR DISTRICT
1 Basavapura 53  [Kallashettihalli
2 Bhutanahalli 54 |Rangapura
3 Arahalli 55  |Gondedahal
4 Heggadehalli 56  [Baguvalli
5 Guddadahalli 57 Baguvalli Kaval
6 Garagadahalli 58  [Shanuboganahalli
7 Nandipura 59  [Basavanahalli
8 Annapura 60  |Makanahalli
9 Kallapura 61 Chatnahalli
10 Mailenehalli 62  |Timmapura
1 Begur 63  |Karanaghatta
12 Gadihalli 64  |Narasipura
13 Asundi 65  |Hunasagatta
14 Bankanakatte 66  |Mudagundi
15 Anuvanahalli 67  |Medihalli
16 Hariyanahalli 68  |Gollarahall
17 Narayanapura 69  |Savemaradikaval
18 Gajjagondanahalli 70  [Belibasavanahalli
19 Gavarapura 71 Koranahalli
20 Katanagere 72 |Brahmanahalli
21 Malenahalli 73 |Doddabokikere
22 Sollapura 74 [Siddarahalli
23 Tamatanahalli 75  |Bettadatavarekere
24 Siriganahalli 76 [Bommanahalli
25 Tadaga 77  [Santedibbad Kaval
26 Virapura 78  [Samatala
27 Banur 79  |Chakkonahalli
28 Shiavani Kaval 80  |Hosur
29 Bandre 81 Germaradi
30 Biranahalli 82  |Bettadahalli
31 Hariyanahalli 83  |Kerehosahalli
32 Kanabakatte 84  |Rangapur Kaval
33 Danaikapura 85  |Rangapura
34 Mugali 86  |Basavanahalli
35 Abbanaholalu 87  |Haliyuru
36 Hebburu 88  |Dwaranahalu
37 Javuru 89  |Channapura
38 Hosahalli 90  |Bhiravapura
39 Timmapura 91 Marulenahalli
40 Hirekannamangala 92  |Dyampura
41 Siddapura 93 |Shivani
42 Chikkakannamangala 94 |Shivani Kaval
43 Gundasamudra 95  |Sokki
44 Jaladihalli 96  |Bukkambudi
45 Kopadahalli 97 Makanahalli
46 Hanni 98  |Thyarajanahalli
47 Tippagondanahalli
48 Attimogge
49 Mallanahalli
50 Channapura
51 Ajjampura
52 Parvatarayanakaval
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SECON

Table 4.4 (b):  VILLAGES BENEFITED UNDER THE COMMAND AREA OF

Detailed Project Report

CHITRADURGA BRANCH CANAL
SL.No. VILLAGES BENEFITED SL.No. VILLAGES BENEFITED
TARIKERE TALUK, CHIKKMAGALUR DISTRICT HOSADURGA TALUK, CHITRADURGA DISTRICT
1|Guddadahalli 35|Kappagere
2[Maitanahalli 36|Sodaranal
3|Begur 37|Hanuvinadu
KADUR TALUK, CHIKKMAGALUR DISTRICT 38(Srirangapura
1|Chikkaballekere 39|Hosahalli
2[Hanumanahalli 40[Gulubenahalli
3|Kurubarahalli 41|Kanivesanganahalli
4[Hiriyur 42[Honnenahalli
5|H.Thimmapura 43[Masanihalli
6[Jammapura 44 [Kodihalli
7|Kallahalli 45(Devapura
8|Gummanahalli 46(Benakanahalli
9|Kalkere 47]|Devapuracolony
10{Thimmapura 48[Narasipura
11|Hadagalu 49|Karadikatte
12[K.Chomanahalli 50|Bylahalli
13[Siddapura 51|Janakal
14[Antharagatta 52| Tenigekal
15|C.Dasarahalli 53|Banasihalli
16[Sanklapura 54|Doddagatta
17|Hullahalli 55|Devigere
HOSADURGA TALUK, CHITRADURGA DISTRICT 56|Krishnapura
1|Madhure 57|Kondapura
2[Goravinakal 58| Guthikatte
3|Shivanakatte 59|Mantenahalli
4[Bandihalli 60]Janthikolalu
5|Kenchihalli 61|Kadivanakatte
6[Jogihatti 62|Chikkayagati
7|Doddakittadahalli 63|Anivala
8| Sannakittadahalli 64|Chinnapura
9|Hanumanahalli 65|Lakkenahalli
10[Lakkihalli 66|Lyalapura
11|Kenkere 67|Kundur
12[Veervvanathihalli 68|Nagenahalli
13|Hullukatte 69|Baguru
14[Seeranakatte 70|Srirangapura
15(Mallapura 71|Channapura
16[Ramajjanahalli 72|Palyadahalli
17|Rangavinahalli 73|Neeragundakaval
18[Atimage 74|Honnekere
19(Jammapura 75|Rangapura
20|lyyanahalli 76|Kumaranakanive
21|Bevinahalli 77|Bokikere
22|Hosdurga 78|Aralihalli
23|Madadakere 79|Kodihalli
24|Menasinadu 80| Settihalli
25|Jogammanahalli 81|Melali
26|Lingadahalli 82|Peelapura
27|Bommenahalli 83|Neeragunda
28|Byrapura 84|Sanihalli
29|Kurabarahalli 85|Huralihalli
30|Marabagatta 86|Aldahalli
31|Adrikatte 87|Kangavalli
32|Kondajji 88|Manchenahalli
33| Thippajjanahalli 89|Adavisangenahalli
34|Virapura 90|Channasamudra
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SL.No. | VILLAGES BENEFITED SL.No. | VILLAGES BENEFITED
HOSADURGA TALUK, CHITRADURGA DISTRICT HIRIYUR TALUK, CHITRADURGA DISTRICT
91|Kyadigerakaval 46|Bharamapura
92|Goravigondanahalli 47 |Tadapinachinnammanahalli
93|Attigatta 48| Talavatti
94|Kellodu 49(Salabommanahalli
95|Muthagondi 50|Kalavibagi
96|Bagasettihalli 51|Yaraballi
97|Koratikere 52|Khandikere
98|Bullalasamudrakaval 53|Gollahalli
99|Kadadanakere 54|Vaddekere
100[Kyadigere 55|Aimangala
101|Kannagondi 56|Burujinaroppa
102[Mettinahole 57|Maradihalli
103|Karalamavinahalli 58|Maddanakunte
104 [Handanakere 59|Madakarinaikana Kote
HIRIYUR TALUK, CHITRADURGA DISTRICT 60|Ramajogihalli
1|Kariobenahalli 61|Sondekere
2|Myakenahalli 62|Pura
3|Harthikote CHALLAKHERE TALUK, CHITRADURGA DISTRICT
4|Hullthotlu 1|Hosahalli
5|Suragondanahalli 2[Sangenahalli
6|Kunikere 3|Ramajogihalli
7|Hemadala 4[Pura
8|Balenshslli 5|Kyathanamale
9|Gannaikanahalli 6[Kalamarahalli
10|Myakalurahalli 7|Kannenahalli
11[Aluru 8|Somaguddu
12(Bochapura 9|Kurudihalli
13[Maskal 10(Belegere Kaval
14|Yelanadu 11|Sanikere kaval
15[Krishnambudi 12[Heggere
16(Bobbur 13[Kaparahalli
17(Goguddu 14[Jadekunte
18|Gownahalli 15|Hulikunte
19[Tavandi 16[Hiremadhure
20|Metikurke 17|Chikkamadhure
21|Yaradakatte 18[Govinahal
22|Huchavvanahalli 19|Balenahalli
23|Mayasandra 20|Ramajogihalli
24|Beerenahalli 21|Sullu Pappananhatti
25|Gudihalli 22|Nakkalurahatti
26|Bharamagiri 23|Lamabadihatti
27|Kambadahalli 24|Nannjvala
28|Vanivilasapura 25|Karikattelahalli
29|Kurubarahalli 26|Bandihatti
30| Yerekenagenahalli 27|Jennenahalli
31|Giddaobanahalli 28|Machchukunte
32| Thoreobenahalli 29|Gollarhatti
33|Ambalagere 30|Himampura
34|Biddarakere 31|Hosa Begarahatti
35|Upparahalli 32|Bnpraharinagar
36|Sangenahalli 33|Challakere Taluk
37|Bhagavathikere 34|Chitranahatti
38|Sidlaiahnakote 35|Kottappanahatti
39|Rangenahalli 36|Dodderi
40|Gudunurhalli 37|Upparahatti
41]|Gulagondanahalli 38|Nagaramgere
42|Mallappanahalli 39|Viratimmanahalli
43|Kurudugerenahalli 40| Goriakatte
44(Guilai
45|Adiralu

123

VJNL



Upper Bhadra Project

SECON

SL.No. VILLAGES BENEFITED

CHITRADURGA TALUK, CHITRADURGA DISTRICT

1|Begatta

Chikka- jagalur

Hayyakalu

Dyamavannahalli

Chikkenahalli

Pallavagere

Sajjenakere

2
3
4
5[Doddasiddavvanahalli
6
7
8
9

Haruvanahalli

10|Belagatta

11|Boggulurangavvanahalli

12|Chinna Tippayanahatti

13|Kottehatti

14|Hoyakallu

_
(2]

Gollarahatti

16|Hosa chauripappanahatti

—_
=]

Halle Chauripappanahatti

18|Pelurahatti

Total-244 Villages

Detailed Project Report
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Table 4.4 (c):  VILLAGES BENEFITED UNDER THE COMMAND AREA OF
TUMKUR BRANCH CANAL
SL.No. VILLAGES BENEFITED SL.No. VILLAGES BENEFITED
TARIKERE TALUK, CHIKKMAGALUR DISTRICT KADUR TALUK, CHIKKMAGALUR DISTRICT

1 Karihalli 33 Kodihalli
2 Hebbur 34 |Pura
3 Gavarapura 35 |Hireballekere
4 Mugali 36 |Gedlehalli
5 Abbanaholalu 37 |Chikkaballekere
6 Katanagere 38 |Hurukanahalli
7 Tamatanahalli 39 |Hanumanahalli
8 Savatanahall 40 [Hosahalli
9 Channapura 41 Tarikere

KADUR TALUK, CHIKKMAGALUR DISTRICT 42 Ganganahalli
1 Vaddarahatti 43 |Taggihallikaval
2 Myasarahatti 44 |Garudahall
3 Sanehali 45 |Udugere
4 Lambanihatti 46 |Muglikatte
5 Kshmipura 47 |Bukkanagundi
6 Garje 48 |Guddenahalli
7 Parvatanahalli 49 [Hanumanahall
8 Hosuru 50  |Keremelinahalli
9 Alagatta 51 |Harisamudra
10 |Vaddarahatti 52 |Y.Basavanahalli
" Yarodakere 53 |Mallapura
12 |Mallapura 54 [Donnekorenahall
13 |Sananahali 55 |Byragondanahalli
14 |Bukkamalanahalli 56 [Honabagihalli
15 |Chiknaikanahall 57 |Hochinalli
16 |Yallambalase 58 |Asandi
17 |Vitthalapura 59 |Thammihalli
18 |Bilavala 60  |Jammapura
19 Madapura 61 |Kunkanadu
20 [Nagondanahalli 62 |Maravaniji
21 Jakkanahalli 63 |Yaradakere
22 |Kallihosahall 64 |M.Jakkanahall
23 |Mudigere 65  [Vakkalarere
24 Arehalli 66 M.Kodihalli
25 |Hariyanahalli 67  |Chinakarahalli
26 |Yagati 68  |Somanahalli
27 |Channenahall 69  |Bannihatti
28 |(Gidaganahalli 70 |Kukkasamudra
29 |Siddegowdanahall 71 |Ganganahali
30 [Rampura 72 |Kallahalli
31 Hiregarje
32 |Mavinahall
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SL.No. VILLAGES BENEFITED SL.No. VILLAGES BENEFITED
HOSADURGA TALUK, CHITRADURGA DISTRICT HOSADURGA TALUK, CHITRADURGA DISTRICT
1 Gulihall 45 |Mengasandra
2 Myasarahatti 46 |Kainadumanikere
3 Hanumadasaiyanapalya 47 |Kainaduhorakaval
4 Jaisuvamapura 48 |Niralakere
5 Gallarahatti 49 |Agrahar
6 Ammanahatti 50  |Kudurekanive Forest
7 Dodda Byaladakera 51 [Mugilodu
8 Sirollapur 52 |Kanchipura
9 Chikka Byaladakere 53 |Kittadal
10 |Sadarhali 54 |Kanubenahall

" Obalapura

55 |Doddakarapuradakatte

12 |Gollarahall 56 |Kaggalakatte

13 |Naganaikanakatte 57 |Balenahalli

14 |Harenahalli 58  |Kappanaikanahalli
15 |Hullenahalli 59 |Tarikere

16 |Kadayugere 60  [Siddagondanahalli
17 |Sadarahali 61 |Arehall

18 |Vengalapura 62 [Tippenahalli

19 Kachapura 63 |Dalavalhalli

20 |Sriramapura 64  |Ajjikamasagara

21 Dalavaikatte 65  |Karehall

22 |Girimallayanapalya 66  [Nirvagal

23 [Heggere

67  |Hotragondanahalli

24 Tatadamane

68  |Bukkasagara

25  |Barmainapalya

69  |Chikka Tekalavatti

26 |Garginabailu

70 |Kadlekamasagara

27 [Nagaragere

71 Chikkatekkalavatti Kaval

28 Haragondanahalli

72 lnjigere

29 |Syednapalya

73 |Menasinadu

30 [sujikallu

74 [Muthagondi

31 Sudagadanapalya

75 |Hegalakere

32 |Milarapura

76 |Sirigondanahalli

33 Mathodu

77 |Doddalhekalavatti

34 [Chikkakarapuradakatte

78 |Kainaduvalkaval

35 Lakshmidevarahalli

79 |Somiandra

36 |Giriyapura

80  |Naigere

37 |Rangenahalli

81 Kaladu

38 |Kasappanahalli

82 Thonachenahalli

39 Guddadaneralakere

83 |Nagargere

40 [lttigehalli

84 |Algatta

41 Nagathihalli

85 |Kalakere

42 |Agasarahalli

86  [Thimmalapura

43 Gollarahalli

87  |Ballalasamudra

44 Barhavara

88  |Kannagondi
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SL.No.

VILLAGES BENEFITED

SL.No.

VILLAGES BENEFITED

HOSADURGA TALUK, CHITRADURGA DISTRICT

HIRIYUR TALUK, CHITRADURGA DISTRICT

89  |Karalamavinahall 22 |Gollarahatti
90  |Handanakere 23 |Mavinamadu
91 Hosurahall 24 |Lakkanahali
92 |Kalehosahall 25 |Yiravanagattihalli
93 [Ulavigondi 26 |Dugganigallarahatti
94 |Aralahall 27 |Layaradasanahalli
95 Mallapura 28 |Madenahalli
9%  |Tumbinakere 29 |Madenahali
97 |Yadagatta 30 [Lakkavanahalli
98  |Guruvapura 31 |Hangapura
99 |Kabbala 32 |Gollarahatti
100 [Mathur 33 |Gaudanahalli
101 |Mallenahalli 34 |Pillajanahalli
102 [Bommenahalli 35  |Badadasanahatti
103 |Ballalasamudrakerekaval 36 |Handiganadu
104 |Sirigapura 37 |Chigalikatte
105 |Belaguru 38 [Byaharmodu
106 |Kodihall 39 |Kenchaianahatti
107 |Kerehosahall 40 |Talavaranahatti
108 |Singenahall 41 |Badagollorahatti
109 |Hariyanahalli 42 |Badagollorahatti
110 |Taggihallikaval 43 |Kottugerahatti
HIRIYUR TALUK, CHITRADURGA DISTRICT 44 Gollarahatti
1 Kariyala 45 |Gollarahatti
2 Onigallarahatti 46 |Gollarahatti
3 Uluvinahalu 47 |Seshappanahalli
4 Lambadi Tanda 48 [Halumadenahali
5 Hurulidibbadahatti 49 |Arsingundi
6 Julnahatti 50  |Kundalaguru
7 Javanagondanahalli 51 [Malagondanahalli
8 Anesidri 52 |Dindavara
9 Gollorahatti 53 |Pilali
10 |Gollorahatti 54 |Elladakere
" Boranakunte 55 |Myakenahalli
12 |Gollorahatti 56 |Chellamadu
13 |Gorladaku 57 |Paramenahali
14 Kasturirangappanahali 58  |Lokkavvanahalli
15 |Gollorahatti 59 |Somerahalli
16 |Vaddanahalli 60  [Hulggalkunte
17 |Golla Chikkanahalli 61  |Nandihall
18 |Gollorahatti 62 |Kurubarahalli
19 |Lambadihatti 63 |Katrikenahall
20 [Lambadihatti 64  |Doddaghata
21 Obalapura 65  |Uduvall
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SL.No. VILLAGES BENEFITED SL.No. VILLAGES BENEFITED
HIRIYUR TALUK, CHITRADURGA DISTRICT CHIKKANAYAKANHALLI TALUK, TUMKUR DISTRICT
66  [Haladyamavvanahalli 35 |Lingappanapalya
67  |Lakkanahall 36 |Kemponahalli
68  |Kattehole 37 |Kurihatti
69  |Gonjalagunte 38  |Hanumadasaiyanapalya
70 |Hindasakatte 39 |Gollarahatti
7 Uttare 40  |Baradalepalya
72 |Yelladakere 41 |Yakubsabarepalye
73 |Iddalanagenahalli 42 |Huliyar
74 |Gowdanahall 43 |Tore Surugondanahali
CHIKKANAYAKANHALLI TALUK, TUMKUR DISTRICT 44 Timmalapura
1 Lekkenahalli 45 |Toremane
2 Badikeulidi 46 |Kete Suragondanahalli
3 Belavaddi 47 |Valagerehalli
4 Gemanaikanahatti 48 [Tammadhall
5 Balasivajahatti 49 |Gollarahatti
6 Sialakatte 50  |Kenker
7 Dasanahatti 51 |Yegachihalli
8 Pachakotte 52 |Ganadalu
9 Kasmtdhibpalya 53 |Guruvapura
10 |Morenddu 54 |Melanahalli
" Ambarapura 55 |Dasundi
12 |Ambarapalya 56 [Dabbakunte
13 |Honnapanapalya 57 |Hoysalkatte
14 |Bellara 58  |Vaddarahatti
15 |Gollanahatti 59 |Marathipalya
16 |Mailakabbe 60  |Bhattarahali
17 |Barankanave 61  |Elenadu
18 |Banjarahatti 62 [Singapura
19 |Kaladevarahatti 63 |Hosur
20 (Banjehatti 64  |Gallarahatti
21 Nulenur 65  |Marenadupalya
22 [Timmoppanahatti 66  |Gollarahatti
23 |Oddankalluhali 67  |Gollarahatti
24 |Handigunadu 68  |Umlanayakkanhatti
25  |Barakanahalli 69  |Gollarahatti
26 |Marohole 70 |Hosahatti
27 |Somanahalli 71 |Kallenahall
28 [Ranganakanave
29 |Gollarahatti
30 |Erehalli
31 Banjarahatti
32 |Ballekatte
33 [Samajjanapalya
34 |Kupparachikkanapalya
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SL.No. VILLAGES BENEFITED SL.No. VILLAGES BENEFITED
SIRA TALUK, TUMKUR DISTRICT SIRA TALUK, TUMKUR DISTRICT
1 Jogayyanapalya 21 |Gungarapente
2 22 |Ganadahunse
3 23 |Tavarekere
4 24 |Gollarhatti
5 25 |Ranganahalli
6 26 |Gandhinagara
7 27 |Giddanahali
8 28 [Shyagadadu
9 29 |Ganadahunse
10 30 |Eradakutte
" 31 |Ginnanpanahatti
12 32 |Doddaladamadu Tanda
13 33 |Manganahalli
14 34 |Kambadahalli
15 35  |Sadarakarenahalli
16 36 |Jogayannapalya
17 37 |Hunasekatte
18 |Ginnanpanahatti 38 |[Kilaradahalli Tanda
19 39 |Balapura
20 |Udupukalluhatti

Total- 375Villages
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Table 4.4 (d):  VILLAGES BENEFITED UNDER THE COMMAND AREA OF
JAGALUR BRANCH CANAL
SL.No. VILLAGES BENEFITED SL.No. VILLAGES BENEFITED
CHITRADURGA TALUK, CHITRADURGA DISTRICT JAGALUR TALUK, DAVANGERE DISTRICT

1 Kenchavanagatihalli 1 Kamagetanahalli
2 Adavigollarahalli 2 Malammanahalli
3 Yelgod 3 Bennaehalli
4 Hullehal 4 Donehalli
5 Bastihalli 5 Sangenahalli
6 Chippinakeri 6 Basappanahatti
7 Gollarahalli 7 Kalledevarapura
8 Nellikatti 8 Honnamaradi
9 Ajjapanahalli 9 Akkanuru
10 Hirekabbigere 10 Gaurammanahalli
1 Basavana - shivanakeri 11 Toranagatti
12 Byalhalu 12 Jammapura
13 Kalkunte 13 Arasinagundi
14 Begatta 14 Jammapura
15 Chikkennanahalli 15 Lingannanahalli
16 Muddapura 16 Bommakkanahalli
17 Surenahalli 17 Marenahalli
18 Biravara 18 Nibgur Gollarahatti
19 Belligatta 19 Nibgur
20 Chikka - abbigere 20 Kattigehalli
21 Mallenahalli 21 Gopagondanahalli
22 Karriyamanahalli 22 Mathada Dyamavvanahalli
23 Siddavanadurga 23 Bidarkere Gollarahatti
24 Hunasekatte 24 Bidarkere
25 Bagenahalu 25 Raste Makunte
26 Rayannanahalli 26 Gollarahatti
27 Papenahalli 27 Kasturipura
28 Vaddinahalli 28 Bullanahalli
29 Rimmagatte 29 Dibbadahatti
30 Sultanpura 30 Somanahalli
31 Chikkappanahalli 31 Sante Muddapura
32 Maddalakanahalli 32 Somanahalli
33 Kunabevu 33 Lambanihatti
34 Baggularangappanahalli 34 Koratikere

35 Jagalur

36 Gonarahatti

Total- 70 Villages
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ABSTRACT

Statement showing the details of tank filling under Upper Bhadra Project

Detailed Project Report

Proposed Allocation for tank

SL.No. Particulars No. of Tanks filling (TMC)
1 Chitradurga Branch Canal 36 0.81
2 Tumkur Branch Canal 131 2.20
3 Jagalur Branch Canal 9 0.75
4 Tarikere Flow and Lift Canal 79 0.27
5 Allocation to Pavagada Taluk for Drinking water 30 0.54

porpose
6 Allocation to V.V Sagar to meet the shortfall - 2.00
7 Tank filling in Challakere Taluk 41 0.78
8 Tank filling in Molkalmuru Taluk 20 0.45
9 Tank filling in Holakere Taluk 21 0.20
367 8
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TANK FILLING UNDER TARIKERE LIFT

SL NO. NAME OF THE TANK TALUK TANK CGEQCITY N LONGITUDE LATITUDE
FILLING UP OF TANKS UNDER TARIKERE LIFT
1 Agasana Katte (Hirekatur) Tarikere 0.008 75.77311172680 13.73787673260
2 Agasana Kere (Siddapura) Tarikere 0.000 75.97439029670 13.79237662140
3 AgasanaKatte (Koranahalli) Tarikere 0.006 75.89534732630 13.70093026140
4 Ammanakere (Makanahalli) Tarikere 0.066 75.97806524040 13.81334025460
5 Aregundihalli Tarikere 21.18 75.94721235700 13.66144046330
6 Ariyanna Katte Tarikere 0.006 75.82212318200 13.67225895190
7 Bala Konda Tarikere 0.014 75.82864328550 13.68183139310
8 Balasuva Katte(Tippagondanahalli) Tarikere 0.014 75.98185041560 13.74302769340
9 Balasuva Kere Tarikere 0.008 75.85710257010 13.66061303120
10 Balasuvakatte (Belenahalli) Tarikere 0.008 75.77025646740 13.74301339500
1 Basavalingakatte Tarikere 0.008 75.76369196050 13.74123715860
12 Basavanahally Tarikere 14.4 75.88288466080 13.67558054660
13 Basayyakere(Thippagondanahalli) Tarikere 0.02 7597477216470 13.74364702500
14 Basayyanakere (Hanni) Tarikere 0.016 7597313021490 13.75604806820
15 Basuva Katte Tarikere 0.022 75.83605014400 13.67878107050
16 Bhumi Katte Tarikere 0.026 75.78158673310 13.73447400410
17 Bidara Kere Tarikere 0.086 75.84277547820 13.70736195400
18 Biggerahalla Kere Tarikere 52.74 75.90486742220 13.67186624980
19 Budiguppe Anekattu Tarikere 0.0144 75.95801582080 13.79961902440
20 Bullana Kere Tarikere 0.1632 75.97799162900 13.80234864180
21 Channammanakere Tarikere 0.006 75.76069573040 13.71077951510
22 Channapura Katte Tarikere 0.016 75.94623053070 13.69906498280
23 Chickannakatte Tarikere 0.032 75.93990137940 13.71585418690
24 Chickthimmana Kere Tarikere 0.14 75.97456051960 13.68443476960
25 Chikkana Kere (Narsipura) Tarikere 0.032 75.93845830010 13.72602371750
26 Chikkanakatte Tarikere 0.014 75.82649658330 13.67644869270
27 Chowdanakatte Tarikere 0.014 75.97709198510 13.69189460390
28 Devi kere Tarikere 0.012 75.93779127250 13.74541557620
29 Dodda kere (Channapura) Tarikere 0.11 76.00275250900 13.68692496830
30 Doddakere & Chikkakere Tarikere 20.28 75.76543645220 13.73160134260
31 Doddakere (Sokki) Tarikere 0.146 75.96135970900 13.72129796190
32 Doddathimmanakere Tarikere 0.044 75.97922561940 13.67421147630
33 Dyammanakatte Tarikere 0.008 75.75560161170 13.74067823400
34 Gaani katte Tarikere 0.014 75.83523472830 13.71020002400
35 Gijikatte Tarikere 0.069 76.06576616990 13.85307526820
36 Gopalarayana Kere Tarikere 2.08 75.96436833990 13.76561821480
37 Guddadakere Tarikere 0.016 75.94016102430 13.73335895980
38 Hebbur Katte Tarikere 0.002 76.01097864010 13.75052565740
39 Hegganakatte Tarikere 0.014 75.93355272520 13.73973398060
40 Hire Yattinakere Tarikere 87.2 75.90922156570 13.70155528830
41 Hosa kere Tarikere 0.034 75.96362098790 13.78544523790
42 Hosakatte Tarikere 0.016 75.91396979950 13.68235074640
43 Huli katte Tarikere 0.026 75.86669139010 13.70239571680
44 lyyanaKere Tarikere 0.0264 75.94479963860 13.80007991110
45 Javuru Hosahalli Pickup Tarikere 0.168 75.99003554260 13.78651222420
46 Jodi bokikere katte Tarikere 0.006 75.94063459570 13.67898703290
47 Kadapaal Katte Tarikere 0.336 75.75880983040 13.74477792010
48 Kanivehalli Pickup Tarikere 0.1016 76.03664342980 13.82483963380
49 Karki Katte Tarikere 0.008 75.76521031840 13.74397724720
50 Kechagowdana Katte Tarikere 0.072 7597126349490 13.80235242220
51 Kengalakatte Tarikere 0.006 75.95653451550 13.73200100970
52 Kodlao katte Tarikere 0.008 75.86609931210 13.70725617390
53 Kudiniru Katte Tarikere 0.026 75.77876444950 13.73537962620
54 Kuduthala Katte Tarikere 0.0264 75.96543675900 13.80360405710
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SL NO. NAME OF THE TANK TALUK Mcft LONGITUDE LATITUDE
55 Kumbar Katte Tarikere 0.008 75.77306216570 13.74319155120
56 Makanahalli Tarikere 1.632 75.97834110830 13.80929999610
57 Matanakatte Tarikere 0.014 75.98311478160 13.75845273510
58 Mugali kere Tarikere 0.116 76.07172623320 13.75131381520
59 Muthana Katte Tarikere 0.092 75.96684030420 13.73316547480
60 Narasipura Katte Tarikere 0.002 75.93328386130 13.72775026220
61 Nayakana Kere Tarikere 0.008 75.94178962310 13.66597743180
62 Parvatharayana Kere Tarikere 245374 75.99404541820 13.72592688560
63 Prasannakatte Tarikere 0.03 75.84534024850 13.70930331260
64 Ramaiahna kere Tarikere 0.008 75.93183333950 13.67017668150
65 Rudrayyanakatte Tarikere 0.09 75.96629073740 13.73124564490
66 Shankarshetty Kere Tarikere 0.048 75.92407731940 13.73213288050
67 Shanuboganahalli Katte Tarikere 0.002 75.95642856210 13.69841870940
68 Siva Kere Tarikere 0.026 75.77373428190 13.73485154270
69 Sunnadhahallikere Tarikere 48.8 75.84703507430 13.66372940790
70 Thimmanakatte Tarikere 2.6 75.92289484510 13.73762614620
71 Thimmapura Katte Tarikere 0.002 75.94962247160 13.72436946720
72 Thotadhamundinakere Tarikere 0.002 75.85566588330 13.65558705660
73 Thyrana Katte Tarikere 0.03 75.98006381320 13.73796264990
74 Uramundina kere (Chattanahalli) Tarikere 0.006 7591300611530 13.68525892800
75 Uramundina Kere (Geramaradi) Tarikere 0.022 75.85536783970 13.69191272980
76 Uramundinakere (Javoor) Tarikere 41 75.99953970670 13.79422193750
77 Urumundina Balasuva Kere Tarikere 0.068 75.95252227190 13.65953587300
78 Urumundinakere (Galihalli) Tarikere 0.006 75.82593532740 13.69814992820
79 VeerammanaKere Tarikere 0.098 75.85377713990 13.65884653850

FILLING UP OF TANKS UNDER CHITRADURGA BRANCH CANAL

TANK CAPACITY IN

SL NO. NAME OF THE TANK TALUK Mcft LONGITUDE LATITUDE
FILLING UP OF TANKS UNDER CHITRADURGA BRANCH CANAL
80 Sankalapura Kadur 100.00 76.12631572700 13.73487696790
81 Uramundinakere Kadur 12.20 76.20923798650 13.68999736900
82 Kukkesamudra Kere Kadur 9.85 76.15686901850 13.67756304420
83 Nayakanakere Hosadurga 70.68 76.18681511900 13.81604023220
84 Mudalagerekere Hosadurga 126.40 76.20175598540 13.81566108260
85 Niragunda Kere Hosadurga 69.00 76.19817529860 13.78209361050
86 Gudihalli kere Hiriyur 18.50 76.48193412610 13.96144471940
87 Beeranahally Hiriyur 14.63 76.53277389540 13.95980078380
88 Brahmagiri kere Hiriyur 18.30 76.49772984880 13.92254210220
89 Tavandi kere Hiriyur 14.00 76.54744768190 13.99737926650
90 Aymangalakere Hiriyur 18.80 76.52575560590 14.09349691090
91 Bharamapura Hiriyur 24.30 76.48915949020 14.05962532740
92 M.D.Kote kere Hiriyur 13.00 76.59633100000 14.13991000000
93 Metikurkekere Hiriyur 12.75 76.57329800290 14.01214239290
94 Kandikere Hiriyur 11.00 76.66391965300 14.10036004610
95 Harhikote kere Hiriyur 15.60 76.65565943100 14.07193131180
96 Ambalagerekere Hiriyur 12.28 76.68610727310 14.03614101100
97 Hemadalakere Hiriyur 8.50 76.66518254930 14.02562398040
98 Rangenahalli kere Hiriyur 8.50 76.71044567810 14.07832706800
99 Kunnikere Hiriyur 15.95 76.55602160100 13.94197837680
100  [Gownahally kere Hiriyur 11.50 76.48354606740 14.00602221330
101 [Mallapura Kere Chitradurga 40.30 76.40591222970 14.24808277560
102  [Dyamavvanahalli kere Chitradurga 50.00 76.47305782290 14.26138651830
103 [Gonurukere Chitradurga 64.00 76.43035881440 14.25707778130
104  |Jampannanaikanakotekere Chitradurga 39.00 76.53694069320 14.17099153790
105  |Kallahallykere Chitradurga 97.00 76.50971590390 14.25100908930
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106  [Doddagattakere Chitradurga 77.60 76.47663068470 14.41386716290
107  [Belagere Kere Challakere 68.35 76.75846300020 14.15859616650
108  [Chanamanagatihalli kere Challakere 55.67 76.80530021660 14.30660961330
109  [Sanikere Challakere 4521 76.65703010950 14.18876030470
110 [Chikkamadure kere Challakere 160.74 76.59853556940 14.21841359970
111 Karakalkere Challakere 116.30 76.67312296690 14.29804192110
112 |Nagaramgere kere Challakere 47.00 76.69060294390 14.27606450380
113 |Duggammankere Challakere 51.48 76.62462020210 14.31586973650
114 [Dodderi Doddakere Challakere 45.00 76.70297347150 14.29139260900
115  [Ranikere Challakere 84.40 76.73242209970 14.32295310320

FILLING UP OF TANKS UNDER HOLALKERE TALUK
SL NO. NAME OF THE TANK TALUK TANK CGZQCITY IN LONGITUDE LATITUDE
FILLING UP OF TANKS UNDER HOLALKERE TALUK
116 |Gangasamudra Tank Holalkere 503.60 76.14570135600 13.91170990040
117 |Gunderi Holalkere 88.59 76.17535838510 13.99468479900
118  [Holakere Hire Kere Holalkere 53.06 76.17811345270 14.05033713200
119  [Adanuru Tank Holalkere 35.01 76.17088921550 14.08509876360
120  [Chikkayamiganuru Holalkere 35.01 76.08552686010 14.11228401620
121 Devarahosahalli Holalkere 5.50 76.08058929030 13.94161800240
122 |Talikatte Holalkere 48.70 76.09868944960 13.95271899340
123 [Ramagiri Holalkere 5.00 76.14498099730 13.96243288140
124 [Lambanihatti Tank Holalkere 10.00 76.18558681090 14.03611049490
125  |Jayapura Tank Holalkere 7.30 76.14774208780 14.03604095230
126 [Holkere Chikka Kere Holalkere 5.00 76.19166949550 14.04834533160
127 |Punajuru Tank Holalkere 5.80 76.14410702660 14.05407069040
128 [Gundemadu Tank Holalkere 5.20 76.12797781540 14.05698914000
129 [Kunigali Tank Holalkere 6.00 76.12411580200 14.07095268340
130 [Shivapur Holalkere 5.00 76.10705760020 14.07647134360
131 Chikajajur Tank Holalkere 5.00 76.14269968540 14.13171632510
132 [Rangapura Tank Holalkere 440 76.11668555460 13.98952158480
133 [R Nulenuru Holalkere 5.60 76.12084804590 14.00365072590
134  |Basavapura Tank Holalkere 4.90 76.11782082850 14.02165283110
135  [Dummi Holalkere 4.22 76.07286375500 14.02568420590
136 [Kengunte Holalkere 11.10 76.07814518640 14.04276328740
FILLING UP OF TANKS UNDER JAGALUR BRANCH CANAL - DISTRICT DAVANAGERE
SL NO. NAME OF THE TANK TALUK TANK CGZQCITY IN LONGITUDE LATITUDE
FILLING UP OF TANKS UNDER JAGALUR BRANCH CANAL - DISTRICT DAVANAGERE
137  [Sangenahalli Kere Jagalur 389.55 76.38512291080 14.42068466090
138  [Nibaguru Kere Jagalur 82.45 76.30837081790 14.44422621730
139 |Jammapura kere Jagalur 83.29 76.36634320020 14.45844632480
140  |Bharmasamdra Jagalur 123.00 76.38455341570 1451179790850
141 Bidrakere Jagalur 42.00 76.30036104430 14.42368142860
142 |Katarahalukere Chitradurga 196.00 76.32275926390 14.28399845310
143 [Muddapura Kere Chitradurga 56.55 76.31357503850 14.35525658530
144 |Yalagodu Chitradurga 41.00 76.29823429750 14.38262788220
152 [Sulthanipurakere Chitradurga 9.00 76.34082270470 14.33627042360
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FILLING UP OF TANKS UNDER CHALLAKERE TALUCK - DISTRICT CHITRADURGA

SL NO. NAME OF THE TANK TALUK TANK CGZQCITY IN LONGITUDE LATITUDE
FILLING UP OF TANKS UNDER CHALLAKERE TALUCK - DISTRICT CHITRADURGA
145  (Bheemanakere Challakere 53.05 76.62027715020 14.43523335430
146  |Tippayyanakote Kere Challakere 134.08 76.65234942600 14.45312250000
147 [Talaku Tank Challakere 33.87 76.68791406190 14.44552498870
148  [VaravuKere Challakere 22.64 76.64026685560 14.41639854080
149 [Ullarti kere Challakere 37.89 76.74061814860 14.39059385450
150  |Yadalagatte Kere Challakere 97.03 76.77538908860 14.39940989250
151 [MylanahalliKere Challakere 31.36 76.81400498690 14.44674260310
153 |Nayakanahatti Hirekere Challakere 272.00 76.52172107260 14.43700255350
154 [Nayakanahatti Chikkere Challakere 179.40 76.53735338380 14.46841380640
155  |Rekalgere Tank Challakere 37.37 76.57054931410 1450670959710
156  |RamasagaraKere Challakere 123.25 76.60850414800 14.48592770970
157  [Hirehalli Kere Challakere 7247 76.66209771460 14.51573119780
158  [Banjigere Kere Challakere 43.38 76.73292656760 14.47850302540
159  [Ghataparti Kere Challakere 40.51 76.76980668830 14.47713210840
160  |Palanayakankote kere Challakere 32.00 76.68972539490 14.52953129060
161  [Bukkambudi Tank Challakere 39.20 76.73350884650 14.53123264030
162  |Gourasamudra Kere Challakere 10.00 76.74650474060 14.56196170300
163  [Mysarahatti Tank-1 Challakere 35.00 76.60380057920 14.50967096540
164  [Mysarahatti Tank -2 Challakere 8.00 76.61163001960 14.51924129100
165  [Chowlkere Kere Challakere 2247 76.59625888010 14.60360925740
166  [MuchchukunteKere Challakere 12.00 76.53828628180 14.30431650560
167  [Nanniala Kere Challakere 37.53 76.58407624910 14.31154741660
168  |Manumayanahatti Kere Challakere 40.00 76.55333166530 14.44120783840
169  [Kudapura Kere Challakere 25.00 76.56832724200 14.44211103970
170  |Gauripura Kere Challakere 51.00 76.59460045120 14.45799240990
171 [Nerlagunte Kere Challakere 7.40 76.59119859260 14.40359920620
172 |Viratimmanahalli Tank Challakere 45.00 76.64978183330 14.33009676750
173 |Bharmasagara Kere Challakere 38.00 76.69632898020 14.32537104740
174 |Bettayyanahatti Kere Challakere 4.00 76.61927343380 14.40067154820
175  [Budnahatti Kere Challakere 35.00 76.65129834890 14.36915824180
176 |Gengavarahatti Kere Challakere 5.00 76.67822936360 14.36553180340
177  [Valase Tank Challakere 10.00 76.73831125190 14.44382002630
178  [GudihalliTank Challakere 20.00 76.82253026350 14.42824023830
179 |Kadamanekatte tank Chitradurga 2.00 76.44338492710 14.43105223750
180  [Guntukolammanahalli-1 tank Challakere 7.00 76.54062115750 14.52311167350
181 Guntukolammanahalli-2 tank Challakere 33.87 76.54929381830 14.52853564680
182  [Kodihallikere Challakere 98.00 76.66476664640 14.46484827980
183  [Mallurahallikere Challakere 35.00 76.60126964290 14.52266573350
184  [Bhoganahalli Tank Challakere 5.00 76.77995670730 14.49377632720
185  [Obannanahalli Tank Challakere 21.04 76.69441009420 14.56500249900
186  [Ramdurga Kere Challakere 7.00 76.55587172310 14.40813574160
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FILLING UP OF TANKS UNDER MOLAKALMUR TALUCK - DISTRICT CHITRADURGA
SL NO. NAME OF THE TANK TALUK TANK CGZQCITY IN LONGITUDE LATITUDE
FILLING UP OF TANKS UNDER MOLAKALMUR TALUCK - DISTRICT CHITRADURGA

187  [Muttigarahalli Tank Molakalmur 10.35 76.65695128560 14.60120422000
188  [Duppihalli Tank Molakalmur 7.00 76.69029933950 14.62193284720
189  [Kona Sagara Tank Molakalmur 18.35 76.74241956090 14.64492073510
190  |Bommalinganahalli(Tuppadakkanahalli tank Molakalmur 49.10 76.68332971890 14.75627084580
191 [Hirekerehalli kere Molakalmur 58.48 76.70010207270 14.76627913360
192 |Nagasmudra Kere Molakalmur 2145 76.74937711920 14.79560150920
193  [Siddapura Kere Molakalmur 231.40 76.77566699110 14.80473369110
194 [Bhatrahalli Tank Molakalmur 11.25 76.69984536420 14.78933985710
195  [Amakundi Tank Molakalmur 10.70 76.72941202680 14.79684647630
196  [Chikkanahalli Kere Molakalmur 6.40 76.74066618300 14.83458653620
197  |Gaurasamudra Molakalmur 8.65 76.76093968410 14.83216140410
198  [Devasamudra Kere Molakalmur 17.00 76.79594665730 14.86829043190
199  |Rangaiahnadurgakere Molakalmur 463.38 76.66292578460 14.75724482350
200  |Tumkurlahalli Tank-1 Molakalmur 14.00 76.64507275450 14.67709399950
201 |Tumkurlahalli Tank-2 Molakalmur 12.00 76.64039681870 14.68239563790
202 |Tumkurlahalli Tank-3 Molakalmur 0.00 76.65852369850 14.67768176170
203 |Yerpota Jogihalli Molakalmur 40.00 76.64095021850 14.70200966710

204  |Yerrenahalli-1 Molakalmur 30.00 76.69007553960 14.69168677710
205  |Yerrenahalli-2 Molakalmur 42.00 76.67915416840 14.71703670720
206  |Katanaikanahalli Tank Molakalmur 100.00 76.73954603910 14.75899225140

FILLING UP OF TANKS UNDER PAVAGADA TALUK - DISTRICT TUMKUR
SL NO. NAME OF THE TANK TALUK TANK CQZQCITY N LONGITUDE LATITUDE
FILLING UP OF TANKS UNDER PAVAGADA TALUK - DISTRICT TUMKUR
207  |Jadonahalli kere Pavagada 15.30 77.04338587160 14.19903068710
208  |Rangasamudra kere Pavagada 28.23 77.09912400950 1417771552280
209  |Gollanakunte kere Pavagada 18.82 77.04169512810 14.12311339250
210  |Arasikere Gujjarappana Kere Pavagada 48.61 77.03795013900 14.09506864830
211 Mangalavada Kere Pavagada 19.61 77.07761712030 14.07631261550
212 |Madde kere Pavagada 12.85 77.08990295580 14.05624966100
213 |Tumakunte kere Pavagada 17.25 77.06243045400 14.06891611140
214 |Arasikere Hampina Kere Pavagada 42.60 77.04028170820 14.07934509170
215  |Pennabanahalli kere Pavagada 10.59 77.02695514470 14.19643295370
216  |Shailapura kere-1 Pavagada 22.66 77.14560410130 14.15341031450
217 |Shailapura kere-2 Pavagada 2.70 77.14010198100 14.14759230030
218  |Devarakere Pavagada 4.54 77.14968513770 14.11937904450
219  |Chittaganahalli Pavagada 34.50 77.15969611670 1410429672440
220  |Bodasanahalli kere Pavagada 2.88 77.08790935880 1411118310240
221 |Gukkarahalli Kere Pavagada 4.83 77.05833566230 1411207513220
222 |Virupakshapura Pavagada 65.63 77.06178695120 14.11098516660
223 |Marur Kere Pavagada 2.83 77.07089875670 14.09064828050
224 |Sitharampura kere Pavagada 3.83 77.06373289440 1412327381740
225  |Karekyatanahalli Kere Pavagada 10.50 77.11035611410 14.06735612800
226  |Kotagudda kere-2 Pavagada 24.00 77.18419365980 14.14162672380
227  |Devarabetta Pavagada 2.55 77.18289221320 14.09965291720
228  |Dondorapallya kere Pavagada 68.53 77.22086386110 14.10635245660
229  |Gundalahalli kere Pavagada 77.62 77.21542894900 14.11360602820
230  |Kotagudda kere Pavagada 16.52 77.19032535830 14.15433184630
231 Komaralahalli Kere Pavagada 71.09 77.22104834680 14.16822280730
232 |Achchammanahalli Kere Pavagada 15.88 77.22915616740 14.13819560680
233 |Kadapalakere Pavagada 9.15 77.23796939460 1414376264840
234 |Kanikalabande Kere Pavagada 19.79 77.25495473220 14.14309844510
235  |Palluvalli Tank Pavagada 387.33 77.27835230890 14.16153701090
236  |Errammpalli kere Pavagada 18.91 77.23440047930 14.12638958770
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FILLING UP OF TANKS UNDER TUMKUR BRANCH CANAL CHIKKAMAGALUR DISTRICT
TANK CAPACITY IN

SL NO. NAME OF THE TANK TALUK Mcft LONGITUDE LATITUDE
FILLING UP OF TANKS UNDER TUMKUR BRANCH CANAL
237 |Mudigere Tarikere 35.36 76.10670719350 13.69747908970
238  |Biluvala Kadur 2.08 76.08135993510 13.58750483570
239  |Garje Kadur 19.36 76.12171675330 13.59846679710
240  |Yagati Kadur 52.25 76.15714470630 13.61256116270
241 |Yallambalase Kadur 67.20 76.11856096150 13.57121528620
242 |Macheri Kadur 46.02 76.05960700430 13.55216993570
243 |Vakkalagere Kadur 4.68 76.24350700750 13.65024661460
244 |Sanenahalli Kadur 6.34 76.22695052980 13.63801387400
245  |Hachihalli Kadur 5.98 76.23979244720 13.61865149710
246 |Kunkanadu Kadur 6.26 76.25519145390 13.59053027210
247 |P.Kodihalli Kadur 81.20 76.11920975070 13.62970497450
248  |Dodda Annegere Kadur 63.18 76.28704038400 13.54014611030
249  |Bidare Kadur 34.52 76.21844258600 13.54187119220
250  |Kisinipur Kadur 17.08 76.14770645810 13.63150348910
251 |Mallapura Kadur 32.06 76.12691040450 13.54901884390
252 |Mugallikatte Kadur 27.44 76.16335528490 13.57555544600
253 |Udugere Kadur 10.92 76.19409250290 13.59301455060
254 |Ganganahalli Kadur 39.68 76.30661087180 13.57434529030
255 |Yaradakere Kadur 8.32 76.20898056010 13.64533447670
256  |Garagadahall Kadur 2.86 76.27960336270 13.56359551270
257  |Harisamudra Kadur 240 76.17614425170 13.61633221970
258  |Annegere Kadur 63.18 76.16058923570 13.55368003940
259  |Naganandanahalli Kadur 7.34 76.08124447850 13.59723915570
260  |Byragondanahalli Kadur 4.90 76.19406856070 13.62512610530
261 |Honnenahalli Kadur 6.40 76.23503744120 13.60699742950
262  |Koratagere/Huligere Kadur 7.54 76.19616330010 13.56564501960
263 |Sadarahalli Kadur 2.86 76.10311635820 13.51808154000
264 |Aladahalli Kadur 5.98 76.25610510750 13.57510300350
265  |Bislere Kadur 6.16 76.08923013210 13.62648725980
266  |Hanumanahallii Kadur 6.24 76.16033402190 13.60061105360

FILLING UP OF TANKS UNDER TUMKUR BRANCH CANAL HOSADURGA, CHITRADURGA DISTRICT
TANK CAPACITY IN

SL NO. NAME OF THE TANK TALUK Mcft LONGITUDE LATITUDE
FILLING UP OF TANKS UNDER TUMKUR BRANCH CANAL HOSADURGA, CHITRADURGA DISTRICT
267  |Belaguru Hosadurga 27.00 76.29676076080 13.62838441140
268  |Sriramapura Hosadurga 42.00 76.41382499200 13.62387268650
269  |Sukalarahatti Hosadurga 46.26 76.27635836540 13.68912089960
270  |Kabbala Hosadurga 5.655 76.31119154560 13.66639673780
271 Bommenahalli Hosadurga 1.41 76.32247165930 13.65496298260
272 |Tonachenahalli Hosadurga 11.295 76.34089422890 13.65879377440
273 |Kainodu Hosadurga 23.655 76.38911325390 13.67980796790
274 |Ganjigere Hosadurga 31.785 76.37620477660 13.72580961770
275  |Dalavaikatte Hosadurga 8.00 76.42604623910 13.62843136540
276  |Kachapura Hosadurga 101.40 76.43320157990 13.63849346750
277  |Vengalapura Hosadurga 2.82 76.43924334420 13.64615645370
278 |Heggeret Hosadurga 24.96 76.43328553770 13.61131476010
279 |Heggere2 Hosadurga 8.00 76.42262215920 13.60708034900
280  |Kurubarahalli Hosadurga 19.065 76.39475981080 13.61067464520
281 Gaudanapalya Hosadurga 20.60 76.40994854160 13.77077662180
282  |Lakshmedevanahalli Hosadurga 15.70 76.47698444280 13.77377312090
283 |Tairkere Hosadurga 17.30 76.44445556060 13.78740357320
284  |Kavalaramane Hosadurga 14.50 76.39600673210 13.69590883810
285  |Nagaragere - 2 Hosadurga 1.42 76.36902069550 13.64322434080
286  |Nagaragere - 1 Hosadurga 1.42 76.37220381030 13.64498275740
287  |Haglakere Hosadurga 1.77 76.33807387090 13.73716878910
288  |Gollarahalli Hosadurga 4.59 76.41814309550 13.69243603670
289  |Kadayugere Hosadurga 1.05 76.45441334860 13.64788160160
290  |Doddiyanapalya Hosadurga 11.90 76.40577287390 13.76165992620
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FILLING UP OF TANKS UNDER TUMKUR BRANCH CANALCHIKKANAYAKANAHALLI, TUMKUR DISTRICT
SL NO. NAME OF THE TANK TALUK TANK CGZQCITY IN LONGITUDE LATITUDE
FILLING UP OF TANKS UNDER TUMKUR BRANCH CANALCHIKKANAYAKANAHALLI, TUMKUR DISTRICT
291 |Huliyar Chikkanayakanahalli 99.79 76.53948667210 13.59013568920
292  |Timmalapura Chikkanayakanahalli 105.40 76.52969666240 13.55280551900
293  |Boranakanivi Reservor Chikkanayakanahalli 2423.60 76.63608312720 13.60102664980
294 |Chikka Bidare Chikkanayakanahalli 13.38 76.57256294890 13.53603147310
295  |Kete Suragondanahalli Chikkanayakanahalli 8.00 76.50344371610 13.58778988630
296  |Morenddu Chikkanayakanahalli 9.42 76.66102486340 13.69402736270
297 |Marathipalya Chikkanayakanahalli 1.88 76.48673344820 13.58524138370
298  |Singapura Chikkanayakanahalli 20.15 76.45212213370 13.60604968020
299  |Elenadu Chikkanayakanahalli 4.70 76.48074621010 13.59383693270
300  |Kurihatti Chikkanayakanahalli 10.30 76.54571647840 13.61077424530
301  [Kenker Chikkanayakanahall 6.12 76.53123408710 13.62395248520
302  [Tore Surugondanahalli Chikkanayakanahalli 9.20 76.56320651370 13.56535349690
303 |Upparahalli Chikkanayakanahall 3.01 76.48135408750 13.56480391430
304  [Oddankalluhalli Chikkanayakanahalli 7.30 76.60641504320 13.55743571630
305  |Sigebag Chikkanayakanahalli 9.01 76.51251530710 13.54910490830
306  [Dasundi State Forest Chikkanayakanahalli 9.42 76.61677950810 13.69451279900
307  |Kodihalli Chikkanayakanahalli 0.94 76.56494723930 13.55016799490
308  |Guruvapura Chikkanayakanahalli 14.01 76.59097582210 13.63682980630
309  |Motihalli Chikkanayakanahalli 9.42 76.44399319020 13.57439193840
FILLING UP OF TANKS UNDER TUMKUR BRANCH CANAL HIRIYUR TALUK, CHITRADURGA DISTRICT
SL NO. NAME OF THE TANK TALUK TANK CGZQCITY IN LONGITUDE LATITUDE
FILLING UP OF TANKS UNDER TUMKUR BRANCH CANAL HIRIYUR TALUK, CHITRADURGA DISTRICT
310  |Elladakere Hiriyur 10.00 76.57669061020 13.79142375820
311 |Gaudanahalli Hiriyur 17.50 76.64298338450 13.85636652180
312 |Uduvalli Hiriyur 300.00 76.58679643850 13.87623608560
313 |Gandhinagar Hiriyur 9.30 76.63480022460 13.87789675860
314 |Gollarahatti Hiriyur 18.50 76.74589023200 13.89275529240
315 |Talavaranahatti Hiriyur 7.30 76.58060807550 13.77254399450
316  |Yiravanagattehalli Hiriyur 4.50 76.63782618860 13.76681526620
317  |Boranakunte Hiriyur 4.50 76.71407878560 13.89468505190
318  |Marikanave State Forest Hiriyur 13.20 76.52556406940 13.85049979740
319  |Hangapura Hiriyur 28.26 76.63885098300 13.84276281370
320  |Mavinamadu Hiriyur 9.30 76.67748437480 13.75682464630
321 |Malagondanahalli Hiriyur 4.70 76.64629754460 13.82838866230
322 |Obalapura Hiriyur 1.42 76.69163315570 13.78757326360
323 |Lambadihatti Hiriyur 4.70 76.69546000330 13.84178650150
324 |Golla Chikkanahalli Hiriyur 46.20 76.69006768440 13.86007546400
325  |Vaddanahalli Hiriyur 9.42 76.67819946780 13.87391732480
326 |Dindavara Hiriyur 4.70 76.65431714930 13.80480198660
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FILLING UP OF TANKS UNDER TUMKUR BRANCH CANAL SIRA TALUK, TUMKUR DISTRICT

SL NO. NAME OF THE TANK TALUK TANK CGZ:CITY IN LONGITUDE LATITUDE
FILLING UP OF TANKS UNDER TUMKUR BRANCH CANAL SIRA TALUK, TUMKUR DISTRICT
327  |HOSUR DODDAKERE(Gollarahatti) SIRA 120.72 76.78604731150 13.88772330730
328  |HOSALUR(Bevinahalli) SIRA 7.83 76.82887231030 13.90341401750
329  |[MADULUR DODDAKERE SIRA 286.12 76.96768330610 13.81355309780
330  |KOTTA DODDAKERE SIRA 55.49 76.92945026910 13.79261249520
331 [MADULUR CHIKKAKERE SIRA 36.12 76.95974039380 13.80200100510
332 |MELKUNTE KERE SIRA 14.39 76.93264961090 13.81692596550
333  [HONNAGONDANAHALLI KERE SIRA 16.75 76.98441957340 13.76538448690
334  |CHENGAVARA KERE SIRA 41.28 76.85453966360 13.92901339190
335 |NADUR DODDAKERE SIRA 41.28 76.93537984780 13.88035217940
336  |KAGGALADU KERE SIRA 31.35 76.86288149250 13.80706141500
337  |KAMAGONDANAHALLI DODDAKERE SIRA 12.20 76.91323431530 13.89400544780
338 |HEMMADORE DODDAKERE SIRA 23.51 76.88941808890 13.88876708320
339  |ENJALAGERE SIRA 16.30 76.89664817400 13.96093024240
340  |BARGUR KERE SIRA 79.04 76.98849663460 13.93596096750
341 |BADAMARANAHALLI KERE SIRA 26.20 77.02135212490 13.91625922520
342 |HAROGERE KERE SIRA 13.00 77.00948284750 13.93703369710
343  |[HANDIKUNTE KERE SIRA 28.34 76.99162543760 13.89524358230
344 |AGRAHARA KERE SIRA 22.10 76.97863707240 13.89661165310
345 |DODDABANAGERE KERE SIRA 178.10 76.96933551920 13.99500882630
346 |CHIKKABANAGERE SIRA 73.58 76.96620962060 13.98445009480
347  |TADAKALURU KERE SIRA 23.66 76.91068476530 14.02069151840
348  [NIDAGHATTA KERE SIRA 23.66 76.92619323860 14.00379375830
349  |DODDA HULIKUNTE KERE SIRA 80.86 76.92786640970 13.97833133690
350  [NEJANTIKERE SIRA 28.86 76.88616179240 14.00303179250
351  |[KOTTIKERE SIRA 18.57 76.90373267770 13.96119247340
352  |BIDIRUKERE SIRA 13.44 76.86803991540 13.78971032270
353  [BUVANAHALLI KERE SIRA 28.50 76.85569703110 13.74492853590
354  |LAKSHMISAGARA KERE SIRA 215.44 76.81474120810 13.76922625000
355  |DEVARAHALLI KERE SIRA 4.70 76.91874891360 13.65989227260
356  |KALLAMBELLA TANK SIRA 248.42 76.93249241300 13.63006778360
357  |GULIGENAHALLI KERE SIRA 12.09 76.99663074830 13.71493501220
358 [MAGODU KERE SIRA 103.43 76.97422203830 13.71943525670
359  |[DODDAGULA KERE SIRA 53.92 76.95038614710 13.69012088650
360 |HALKUR KERE SIRA 28.79 76.93454080840 13.72704508510
361  |YALIYURU KERE SIRA 25.92 76.92410055240 13.69896497040
362  |CHANNANAKUNTE KERE SIRA 20.68 76.94172481380) 13.74877295190
363  |[BORASANDRA KERE SIRA 13.08 77.01293728330 13.70753432680
364  |GIRINATHANAHALLI KERE SIRA 6.80 76.96207309610 13.74163038580
365 |BHUPASANDRA KERE SIRA 43.07 76.96419396380 13.64259812020
366  |[AJJENAHALLI KERE SIRA 36.38 76.94894318730 13.64405578760
367 |BRAHMASANDRA KERE SIRA 28.48 76.98999584950 13.58982216970
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AN ERGRT-13 R

o | 4 CONSTRULTION HA.TB!{?MAIS C
Construction matevial investigation: * r
The detailed inwestigadon for construction materlal has been done And it is
proposed to utilize the available material during execution after comducting
necessary quality conirol tests wherever pessible.

The construction matetfals such as Cement, Stes], Stone, Sand and Water efr, ane‘
abundantly available In the nearest vicinity of the project area.

Cament and Stesl are proposed to be transported from nearby Railheads/Talk
Headquarters in Chikmagalur. Chitradurga, Davangere and Tumbkur Districts, which
are abaut 3-50 kms from slte of work.

Rubble required for concreting and slope protection works [s obtalmed fiom Canal
excavation. The metal pbtained by crushing rubble wlil be used for eonstruction
work. il no reck is obtafned from excavation, both Rubble ana metal will be pbiainexd
from the adjoining canal reaches. They are being used after obtaining necessary
sultability bests,

Sand is obtined from tha sources/ collection points in each district are also heing
nsed afeer nbtalnll;g necessary suitability tests. Manufactured sand conforming o IS
383-1970 will be wused forr capal liming and other concrete works.

Further materials Hke structural stesl gate materfals etc., can be iransported by
mreans of nearest railway statdon at Tarikere, Kadur, Hosadurga Road, Avsikere,
Chitradurga which are abouyt 50-60 Kms from site of work inked with asphalt roads
and stace and Natonal highwaye.

KNNL has a quality control unit headed by an Executive Engineer having a well
aquipped laboratory in BEhadravathi and Chitradurga to carry out required tests on
materials of construction.

Apart from this. site laboratories are also established, Comprehemsive tasts for
suiGbility of these materials reveals that they are it [or construction. The test
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The following 1S codes are referved for testing of materials:

Sail:
1. IS 2720-1983 [Partl to K and XIV) - Method oftestsifor soils
2. S 10488-1971 - Method of load tests on soils
3. IS 2131-1963- Method of standard penetration test for solls )
415 4332-1967 (Part-l reaffirmed 1978)- Method of sampling and preparatian of
stubllized soils for testing '
B [S5529-1669 Method of tests for In-situ permeablity test
Coment
IS B112-19589 ordinary Povtiand cement
1S 1489-1976 Partland Puzzolona cevaent
IS 8041-1978 Rapid hardening Portland cemant
IS 8043-1970 Hydrophobic Portland cement -
IS 4031-1968 Method of phystcal tests for hydraulic cement
15 4032-1966 (Reaffirmed 1960) Method of chemieal analysis of hydraubic
cement
7. 155513-1983 Vical apparatis

R A

Aggregates:
1, 18 2306-1963 (Part-T ta VI[) Method of kests for agaregates for concrete
2 15-333 - 197 (2007) coatse and fine aggregates from nanirsl sources
© 3. IS460-1978 Test sieves ©
4, Amevican Soclety testing of materials C 494.80 and G 49180 water redu-:lng
agents .
These IS codes will be adhered to while using the wmatertals for the project works.
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Toble 3,146 Delgils of soil somoling locations

L:}cr:gc::fgm Lacatian Gecgraphical Soordingtes Bievation |ml
51 hulyer fTBC) | 133450 7N, 76T A A F 713
2 Yugati [TBC] 13%346°47 18N, 7" B57 A1°E 712
i3 Aliampura TFLC? P43 3838, M_"HD".’.EJ.??' 'E 757
Y Hosaduge (CRC) 1574754 50°N, 76°17'5.45F ! 723
33 Bagui (CRCH 13749 1089, T6°| 1'37.40'E F17
sé Doddoghatla {CRC] 3544568 N, FETITARITE | S5 |
57 Kerkere [CBC) | 13°06'47.44'M. 7623200 7'E 718
39 wani vigspurg {CBC] L3PER 3, DY, 7572907 S8 430
o7 Yaladakera (TBC] 134714846, 747347 HIT &77 !
a1l Ainrangaka ({ZEC] 14 5'40.4% b, 74°31'58 4B'E AT
s | kyadigere [TRC] 1374 4'58 98H, /5" &27 HAE GBS
517 kunobevy [CRC) 142145 41N, 76%25 20.23'E 670
_ 513 o lruvonur LBC) | 14R23UG54N, FATIRI0BAE &¥2
T4 Biricrakere | JEC| 149 F 54 45N, 76741V 14.01'E G853 )
A Thoranagatte {CEC] 1472448, 10N, 767241 19.44C b4
£14 Maodunalkongbati [CRCH 1492021 31N, 76730 79°F fll
§1/ | Chippinzeers jCBC) 1 47227 B1"N, 76720 10.41'E 674
2g variyamannaholi [} VA0 1308, 7801756 R 1'E &5
Al Chikkagondanaball (CBC) | 1472238107, 76" 224 58°E 658
520 Zollghalli [<THC) 1472735 BN, 74728 23.S0E gaf)
§21_ | Bommokkgnohali [C3C) | VP2VERFIN, 76150779 29" 31
23 Gorokaile (CET) PA*190.4 5N, FA°34'44 345'E N
523 Dodaer {CBC| U471 74447 N, 76742 1370 € 561
524 Harlnikeie (CRC) 14" @ALDEM, 7642241 E | 55
8§25 | Gannavakananali ([CECE | (4% 037 417N, 74°37 26,26 E &35
$24 ., Rayabammanohalf [CAC] 1353 36.66°N, 74%4 | BA9E | &%
S2/ 1 Ihimmalapure (GBS 13°55 44.29"N, 76746 10.97"E 402
528 | Gonodghunase jCBC) 130441 22, 7474421 .95°F 631
529 ' Hunosekstte (CBC] 341 707N, 76%44 53.06'E 637
530 1 Mulhgodahali {TBC) VAFRF 45230, FERIF A0 SB%
3.2.7.4 Results of soll quallly anatysis
* SollpH

eH o sell mainty depends on 1he soil waler rato, Fom [he results, ilis saen ol pH of the
ol cexpripas in the sludy orea ronged between & 2(Hulrear| ancd B8 {Harthikote durng
mohscan abd during sl monsoon season the same was I the monge o8 .54
IModonaiokananali) and ¥.57 Hosodwoa) where as In the pre monsoon seqason il was
belwesn 5.3 Ajompura) and 873 Eornmanaickanohaliy. O oll (he seasans, the lowest
eH vabkie of 531 was found o Ajjampuengduring 'abi s2oason which Delongs 1o a
ooricullyral lond and Ine mosimen pH of 10,281 wos observéd in Samplz Mo, 3 of pre-
maonsoon and sample 28 of Kharlfwhich belongs 0 agacuinmal land al ool side ol
Harthikode: viloge, respeectively

=  Eechical <oncuctiviby (EC)

EHechical Comwduchivily, os The measare of current comying canacily, gves a Clear
piciure af e omaunl of sol.ble salts oresent in the sai Ihe BEC valugs of e Khaiifsol
sapnples vored  omo 10037 he 34% pmhes/ocm in osumple 24|Hothikote)  ond
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_.Upper Mﬂp}&ﬂn_ . viliage Walue Kgs/ha  Detailedirieygct Report

16 | MWadanayakanahalli JOB A

j 18 ' Kariyammanzhall 789.57 : |
23 ! Gorlakatte 124,73 | |
23 Diodderi 540.16 !
26 | rayabommanahal | 33498 '
27 Thimimataprd FLIE L
29 Hunasckaita 333,83 |

Limilarly, the sqil sample 5oils of pre-monszon have the nitrogen rating as Below:

toil semple no 1 'Ll'l'llage Yalue I{Es.."ha Raling
1 Yagachi 50176
3 | Bepur A%l
] Yani wilaspura P
if ' Almangala 49247
12 Kunabewvu 316.73
13 . Tutuwarur | 286,37 tediunm
L 16 Madapayakanahallt 304 .06
1% Chikkapandanahalli 177 T8
23 | Doudenn 35513
it | Rayahommanahalll R B
24 Hunasekaile _ 29012
3.3.1 Approach and Mathads

We abtained high resclution satellite immageries from ¥arnataka State Remote Senmsing Centre
[kSA5C] Bangaiare and then prepared land use maps showing crop land, forest, serllements, waler
hodies, vegetation elc. Geocoded False Colour Composite scene of TRS-IC LSS It owith PAN merged
data an 1:10,000 scale caintiding with sunvey of India (501] Toposheet is used to prepare various
thamatic maps and zad wse and land cover map o the prasent study,

For the purpose of stydy of land usefland cowver ARC GIS 9.2 and ERDAS IMAGINE 91 are usad for
extracting the land use, land cover layers, from 501 toposhests and sateltite imagedes. The land
usefland cover classes include agriculture fand forest, wetlands, settlements, built-up land etc. This
classification and methodzlogy is performed based on the standard methodalogy. The feature
classes ywere identiffad based an the visual intarpratatinn of the satelliie imagery couplad with Flod
observalions. These datasets were digitlzed and analysed to ghrain land usefland cover statistics for
the areas under cach of these categaries.

The study has made use of various primary 2nd secondary dala, These include Survey of India (501}
toptgraphic sheets af 1:50,000 scale and sateilite image IR2 PG LISS I {PAN merged] peoceded dols
of 110,00 scafe. The Indian Remate Sensing Satellite {IRS] data was visually and digitally
interpreted by wsing the image interprexailon clements [such as tone, @Ecure, shape, pattern,
association etc} and Arc GI5 soltware was used for processing. analysis and integration of spatal
data to reach the objectives of the study. Adequate field checks were made before finalization of Lhe
thematic maps.

All these thematic layers wete scanned and vectorized using Geographical Information System {GIS).
The coverage created is edited to remove any possible errars. All tho features in the GES coverages
wri assigied e allfibutes and GIS data base s created as per the required adjeclives and the
information needed to mzel them. The coverages are projected to polyconic prajection. The
covErages created using dieitizer will have digitizer units for its tics. These walues should be projected
to real world using [atinide and lengitude tnformation.

31.4.7 Resizlts and Obhservations
1.3.2.1 Project location and Extent

The water lftlng polnt 15 situated at Tarkere Taluk¥ of Chikkamagalurd district of Karmataka,
The climale is moderzie (tecding towards hotter regirme), the masimurm temperature observed a1 is
A0°C and the minimum §s L5YC. The grojece locations showing the lifting paint, canals 2nd comimant
area was shown hath on Sureey of indla (3] topomap and satellite wrageries. The river Bhadra is
S%Qngl\é'rf the tributaries of e Tunga-Bhadra ﬁ"u'E'12. hich its=if is @ majer Iriburaey of the Fher I':stWILia.
hadra river grigingtes at = nlace catled Gangernula in Kudremukd tange s of Weatternghats and
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Upper Bhadra Project Detailed Project Report

HYDROLOGY
Introduction

The sources of water for Upper Bhadra Irrigation Scheme are the Tunga and Bhadra rivers. Both the rivers
originate in Western Ghats and receive copious supply from highly wooded and hilly catchment of Western
Ghats.

Available Hydrologic Data

River Tunga is being gauged by CWC at about 12 Km downstream of the existing Upper Tunga Project. At this
gauging site the catchment area is 2831 Sq. Kms. This discharge data reduced to Upper Tunga project site
(Catchment area: 2240.36 Sq. km) is given in Table 5.1. The 10 daily flows at Upper Tunga is given in the
working tables of Upper Tunga reservoir.

The catchment area of river Bhadra at the Bhadra reservoir site is 1968 Sq. Km. The inflow data at the reservoir
site is available from 1972-73. The monthly inflow Figures at Bhadra dam site is shown in Table 5.2 and the
10 daily flows are in the working Table of Bhadra reservoir.

The Projects in Tungabhadra Sub-Basin

The rivers Tunga and Bhadra join together at a village called Kudali and below the confluence the river is named
Tungabhadra and is further joined by a major tributary Varada. There are a number of projects in Tungabhadra
basin. The projects in Karnataka with their water utilization is given in the master plan (Table 5.3).

Area Capacity Table

The area capacity Table of Bhadra reservoir is in Table 5.4.
Working Table

The working Table of Tunga and Bhadra reservoir is in Table 5.5.

Historical working tables of the Bhadra Reservoir are available from 1972-73 to 2014-15. But the Upper Bhadra
project changes those historical conditions, since water will be pumped from Tunga into (Package |) and also out
of Bhadra Reservoir (Package Il). The Bhadra Reservoir level pattern will be changed by the quantities pumped
into and out of it. In order to define the levels with reasonable sharpness, 10-daily combined working tables (as
well as Bhadra Reservoir) were prepared accordingly, the combined 10-daily working tables has been prepared
for 43 years from 1972-73 to 2014-15. Each month is divided into three periods, the first two periods being 10
days each and the last period the remaining number of days (e.g., August last period has 11 days). Since then,
inflow data at Tunga and Bhadra Reservoir have become available up to and including the year 2014-15 and the
working tables are extended accordingly, and revised to take into account the changed 10-daily water
requirements. The following data are used in these tables:

(i) Inflow into Tunga Anicut and Bhadra Reservoir as per records.

(i) Utilization for irrigation and domestic uses, as planned for Bhadra Reservoir, Gondi Anicut, Ubrani LIS,
Upper Tunga Project and Tunga Anicut.

iii) Revised pumping pattern out of Bhadra Reservoir under Package Il for 29.9 TMC (Table 1).

iv) Bhadra Reservoir Capacity Tables.

vi) The FRL of Bhadra Reservoir is 662.92 m. The capacity at FRL is 71535 Mcft.

(

(

(v) Evaporation rates for Bhadra Reservoir (Table 1).

(

(vii) MDDL for Bhadra Reservoir project is 641.584 m (capacity = 13832 Mcft).
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Package | Pumping

In preparing the working tables, both Package | and Package Il pumping are assumed to take place from 16t
June to 15" October. For Package | pumping from Tunga, the calculations have been carried out from pumping
capacity 48 as well as 60 cumecs (excluding / including the standby pump). When four pumps together are used
then the lifting capacity is 1465 Mcft in 10 days and 1611 Mcft in 11 days. When all five pumps are used, the
lifting capacities are respectively 1831 and 2014 Mcft. Priority is given to satisfy the requirements of Upper Tunga
and Tunga Anicut Projects, and Package | pumping is done only if inflow exceeds these. The upper limit for
pumping is the balance flow in Tunga or pumping capacity of 4 pumps as the case may be Ref Table 5.6.
Pumping is reduced/stopped when Bhadra Reservaoir is surplus.

Package Il Pumping

Priority is given in each 10 daily period to the irrigation and domestic uses at Bhadra Reservoir, and Package |I
pumping is done only if water is available after the above requirement and that to the water in the reservoirs
above the MDDL of UBP.

Evaporation Loss

Evaporation loss of Bhadra Reservoir taken from modernization booklet, distributed over the water year is shown
in Table 1, and is used for all the years.

Conclusion

The results show that 29.9 TMC of water can be pumped for the Upper Bhadra project without reducing the
Bhadra command success rate below 79.1% with 4 pumps working at Tunga pump house.

Table 1: Data Common for all years used in the Working Tables
(Revised Pumping Pattern and Evaporation Rates of Bhadra Reservoir)

Month 10-d.aily Requirement UBE:;;I::ge I Evaporation at. Bh.adra
period atUT& TA Requi t Bhadra Reservoir Requirement
quiremen

Mcft Mcft Mcft Mcft

June I 373 0 39 253
Il 373 1158 39 254

i 905 2316 39 256

July | 1057 2459 50 947
Il 876 2374 50 947

[} 697 2518 56 1042

Aug | 1217 2697 83 2247
Il 1417 2696 83 2247

[} 1618 2665 91 2471

Sep | 2052 2381 94 2017
Il 2035 2382 94 2018

i 2018 2383 94 2019

Oct | 1589 2381 110 1568
Il 1409 1190 110 1568

i 1231 121 1727

Nov | 114 1940
Il 114 1941
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Month 10-d_ai|y Requirement UBI;:;;';:S‘; I Evaporation at_ Bh_adra
period atUT & TA Requi t Bhadra Reservoir Requirement
quiremen

Mcft Mcft Mcft Mcft

i 115 1943

Dec | 116 545
il 116 545

[} 127 599

Jan | 112 1977
Il 112 1977

[} 124 2178

Feb | 114 2405
Il 114 2405

i 90 1928

Mar | 112 3249
il 112 3249

i 123 3575

Apr | 115 2665
il 115 2666

[} 115 2667

May | 72 1072
Il 72 1072

[} 79 1179

Total 18867 29900 3436 63358
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STATEMENT SHOWING THE YIELD AVAILABLE AT UPPER TUNGA PROJECT SITE BASED ON GAUGED
FLOWS AT SHIMOGA C.W.C. G.D.SITE

Catchme 2240.00 Sg.Km (865.00 Sq.Miles)

Sl. No. YEAR Yield in Mcft Yield in Descending order in Mcft Remarks
1 2 3 4 5
1 1972-73 105443 267481 -
2 1973-74 145696 266459
3 1974-75 138639 245405
4 1975-76 187231 236784
5 1976-77 97260 234663
6 1977-78 144393 232987
7 1978-79 220706 228819
8 1979-80 119515 222764
9 1980-81 208168 220706
10 1981-82 163866 208168
11 1982-83 141479 206544
12 1983-84 143972 204258
13 1984-85 145661 199735
14 1985-86 117909 192707
15 1986-87 115746 187595
16 1987-88 72877 187231
17 1988-89 113049 186925
18 1989-90 128302 184180
19 1990-91 167426 177450
20 1991-92 159397 167426
21 1992-93 186925 163866
22 1993-94 149125 162431
23 1994-95 236784 159397
24 1995-96 115719 154522
25 1996-97 115818 149125
26 1997-98 177450 145696
27 1998-99 154522 145661
28 1999-00 228819 144393
29 2000-01 206544 143972
30 2001-02 162431 141479
31 2002-03 139443 139443
32 2003-04 133376 138639
33 2004-05 199735 133376 75% dependable yield137.32
34 2005-06 267481 128302
35 2006-07 245405 119515
36 2007-08 222764 117909
37 2008-09 232987 115818
38 2009-10 266459 115746
39 2010-11 187595 115719
40 2011-12 234663 113049
41 2012-13 192707 105443
42 2013-14 204258 97260
43 2014-15 184180 72877

226

VJUNL



Upper Bhadra Project Detailed Project Report

Table 5.1: INFLOW OF TUNGA RESERVOIR FOR THE YEAR 1972 - 2015
Catchment Area: 2240.00 Sq.Km (865.00 Sq.Miles) Unit in Mcft

Flow at CWC G.D
SI.No. Month

JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY TOTAL

1 1972-73 5247 54539 26121 7121 6226 3247 1878 430 170 133 145 186 105443
2 1973-74 20428 58683 44247 12766 4360 2151 1780 580 193 171 149 188 145696
3 1974-75 1824 53740 54127 14178 9298 2377 1613 652 237 223 174 196 138639
4 1975-76 30503 42804 68992 23726 11374 5419 2539 956 342 206 213 157 187231
5 1976-77 2568 36799 32992 16380 2382 3451 1398 548 214 183 171 174 97260
6 1977-78 12324 64366 24841 23737 10050 4186 2401 837 316 211 172 952 144393
7 1978-79 27045 78971 77980 19645 7637 4872 2545 1278 330 143 148 112 220706
8 1979-80 9101 31508 56437 9133 5428 4520 2052 517 215 75 139 330 119515
9 1980-81 27677 80440 60899 21385 9022 4582 2547 906 161 108 61 380 208168
10 1981-82 14184 40038 79967 16070 6781 3449 2059 749 259 119 60 131 163866
11 1982-83 2802 36701 81713 10148 4927 2774 1670 529 130 42 10 33 141479
12 1983-84 7870 38600 55384 20345 11109 5089 2163 1132 326 1007 737 210 143972
13 1984-85 19496 58247 39971 11535 10549 2529 1872 915 205 103 126 113 145661
14 1985-86 23213 25482 46665 8662 8319 2337 1915 620 327 178 116 75 117909
15 1986-87 11467 32737 54848 6813 3179 4176 1489 610 217 116 70 24 115746
16 1987-88 3595 21692 23729 8383 8265 3165 2461 827 290 109 215 146 72877
17 1988-89 2364 40608 44005 14286 8031 1403 1426 449 158 84 47 187 113049
18 1989-90 12848 48789 45822 11093 5078 2314 1489 655 106 48 15 45 128302
19 1990-91 19972 49399 64570 19758 6386 3814 1956 729 175 46 82 539 167426
20 1991-92 21036 61947 54931 9567 6304 3079 1559 483 203 53 22 213 159397
21 1992-93 19730 45805 66203 24773 9868 13502 4335 1554 480 300 144 231 186925
22 1993-94 6841 43899 56912 13588 17957 4450 3557 1083 161 56 501 120 149125
23 1994-95 25354 108358 50021 32526 11906 4418 2452 1163 314 99 44 129 236784
24 1995-96 1748 44675 25111 33976 5902 2131 1423 485 114 56 26 72 115719
25 1996-97 13641 36214 37659 13137 9953 2292 1714 678 250 85 84 111 115818
26 1997-98 8380 63454 75419 12997 6273 5664 3744 1038 298 102 42 39 177450
27 1998-99 10879 56451 36406 24772 14010 6045 2798 1125 354 102 83 1497 154522
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Flow at CWC G.D
SI.No. Month

JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY TOTAL
28 1999-00 20621 96443 59713 18280 20610 6969 3390 1303 655 334 250 251 228819
29 2000-01 22060 71855 56782 30757 15220 5214 2246 902 397 275 605 231 206544
30 2001-02 23173 51639 53556 14097 10533 5235 1942 765 685 289 234 283 162431
31 2002-03 11383 28191 62463 14271 12348 5538 2151 1066 567 435 462 568 139443
32 2003-04 10485 41917 43548 17189 12938 3129 1524 872 417 34 204 812 133376
33 2004-05 28256 46662 91297 15987 9021 4645 1865 983 432 161 192 234 199735
34 2005-06 22088 82069 93073 33563 20750 8309 3710 948 370 363 452 1786 267431
35 2006-07 245405
36 2007-08 22678 95380 46948 29031 12303 8909 3255 538 1096 1292 552 782 222764
37 2008-09 19747 51124 111823 28387 10964 5569 3545 1018 112 255 255 188 232987
38 2009-10 3819 117166 45660 46124 37965 10936 1825 1171 666 402 217 508 266459
39 2010-11 11987 47973 60188 30169 17351 11314 4557 1931 756 512 478 379 187595
40 2011-12 39853 74652 46671 47808 12435 6235 3229 1734 908 408 176 554 234663
41 2012-13 7933 34677 89839 40965 8469 5587 2742 1442 465 152 120 316 192707
42 2013-14 24099 94789 53204 15245 6845 3974 2586 1766 416 156 107 1071 204258
43 2014-15 5088 54885 77042 26293 10313 4963 2353 1355 528 206 170 984 184180

SECON 228 VJNL




Upper Bhadra Project

SECON

Detailed Project Report

YEARWISE INLOW DETAILS OF BHADRA RESERVOIR PROJECT

2014-15)

Catchment Area: 11655.00 Sq.Km (4500.00 Sq.Miles)

YEAR INFLOW
1972-73 66363
1973-74 88478
1974-75 82438
1975-76 114736
1976-77 56135
1977-78 84258
1978-79 144924
1979-80 83215
1980-81 135690
1981-82 104209
1982-83 84495
1983-84 82402
1984-85 88745
1985-86 70074
1986-87 81772
1987-88 84449
1988-89 69337
1989-90 84353
1990-91 96701
1991-92 92644
1992-93 125916
1993-94 96904
1994-95 151415
1995-96 77547
1996-97 77625
1997-98 106988
1998-99 97984
1999-00 99695
2000-01 72123
2001-02 69663
2002-03 51955
2003-04 46503
2004-05 72446
2005-06 110648
2006-07 101584
2007-08 133555
2008-09 96924
2009-10 106221
2010-11 86154
2011-12 127903
2012-13 57912
2013-14 129914
2014-15 101598
Average 92897.57

Say92.89TMC

(197273 TO

INFLOW IN DESCENDING ORDER
YEAR INFLOW
1 1994-95 151415
2 1978-79 144924
3 1980-81 135690
4 2007-08 133555
5 2013-14 129914
6 2011-12 127903
7 1992-93 125916
8 1975-76 114736
9 2005-06 110648
10 1997-98 106988
" 2009-10 106221
12 1981-82 104209
13 2014-15 101598
14 2006-07 101584
15 1999-00 99695
16 1998-99 97984
17 2008-09 96924
18 1993-94 96904
19 1990-91 96701
20 1991-92 92644
21 1984-85 88745
22 1973-74 88478
23 2010-11 86154
24 1982-83 84495
25 1987-88 84449
26 1989-90 84353
27 1977-78 84258
28 1979-80 83215
29 1974-75 82438
30 1983-84 82402
31 1986-87 81772
32 1996-97 77625
33 1995-96 77547
34 2004-05 72446
35 2000-01 72123
36 1985-86 70074
37 2001-02 69663
38 1988-89 69337
39 1972-73 66363
40 2012-13 57912
41 1976-77 56135
42 2002-03 51955
43 2003-04 46503

77606
(75% dependability)
Say 77.60 TMC
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Table 5.2:

Catchment Area: 11655.00 Sq.Km (4500.00 Sqg.Miles)

INFLOW OF BHADRA RESIORVOIR FOR THE YEAR 1972 - 2015

Sl.No. YEAR JUN JUL AUG SEP OoCT NOV DEC JAN FEB MAR | APR MAY Total
1 1972-73 6091 29429 12734 5011 5304 2356 1385 873 677 381 896 1226 66363
2 1973-74 11403 29812 28071 7805 4227 1943 1593 985 282 636 394 1327 88478
3 1974-75 1953 29838 27699 9781 5817 1831 1481 1078 539 729 722 970 82438
4 1975-76 18736 21204 37205 16577 8062 4674 2441 2737 780 927 923 470 114736
5 1976-77 2159 18931 15676 9195 1929 2823 1580 865 561 510 583 1323 56135
6 1977-78 9187 30162 12387 12031 11033 4309 1953 981 396 449 566 804 84258
7 1978-79 16516 42914 52725 15927 7127 4883 2137 1250 466 231 496 252 144924
8 1979-80 8532 18840 33655 9278 5822 4058 1775 793 288 515 842 817 85215
9 1980-81 20395 51835 33531 12685 6991 4130 1870 960 599 951 634 1117 | 135698
10 1981-82 9094 20254 46637 12343 6617 3063 2387 1295 858 330 62 204 103144
11 1982-83 7590 19525 40947 6105 4593 1690 1330 968 284 412 332 719 84495
12 1983-84 6836 21912 23298 12907 7349 3689 2354 1392 637 1047 486 295 82202
13 1984-85 15198 31610 19194 7791 8024 2705 1691 748 215 929 325 315 88745
14 1985-86 13918 14164 24739 6034 5846 2088 1064 1022 483 146 334 233 70071
15 1986-87 9408 18222 35002 6204 3833 4628 1983 875 600 135 452 430 81772
16 1987-88 3925 11393 11002 5455 6888 2124 1577 863 536 379 307 0 44449
17 1988-89 1315 25521 22775 9615 4466 1323 2287 457 943 127 196 12 69037
18 1989-90 7581 34307 25934 6223 5171 2132 1381 557 403 249 237 1178 85353
19 1990-91 11248 22502 36807 10575 6624 3495 1797 1070 597 212 590 1184 96701
20 1991-92 11588 34715 23568 6937 6766 3618 1984 1306 1172 479 109 402 92644
21 1992-93 15520 28088 35964 15201 8886 12662 3798 1647 1598 762 469 1321 | 125916
22 1993-94 4891 23061 29732 8024 17441 4724 2804 1645 933 386 955 308 94904
23 1994-95 17103 62223 27837 16486 11187 4417 2220 7465 552 173 777 965 151405
24 1995-96 2608 27581 17212 18728 4902 3092 1033 688 168 461 755 339 77567
25 1996-97 11282 20001 20461 10860 8052 2465 1657 984 388 316 381 778 77625
26 1997-98 7905 34294 41019 8241 5713 4122 2646 1233 597 340 291 587 106988
27 1998-99 7219 27603 21781 17905 12685 5626 2228 993 418 286 336 904 97984
28 1999-00 8005 38381 25285 6522 13521 3799 2202 782 401 329 255 213 99695
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Sl.No. YEAR JUN JUL AUG SEP OoCT NOV DEC JAN FEB MAR APR MAY Total
29 2000-01 10073 27770 25597 13523 9960 2823 838 363 369 311 230 269 92126
30 2001-02 11096 21752 21520 5802 4942 879 693 379 375 408 922 385 69153
31 2002-03 5524 9329 22193 3958 5899 2068 890 366 304 300 606 518 51955
32 2003-04 5155 13857 13979 4224 5260 811 493 324 268 261 225 1646 46503
33 2004-05 12693 13432 33591 5513 3433 1123 573 431 288 321 504 544 72446
34 2005-06 6108 35318 37237 12216 10714 3959 1893 699 395 389 227 1493 | 110648
35 2006-07 10153 34346 35074 11014 4395 3597 1716 559 225 135 104 266 101584
36 2007-08 12591 39897 40979 22542 10167 4217 1662 545 397 261 115 182 133555
37 2008-09 9956 22252 42527 13990 4555 1420 984 544 242 213 134 107 96924
38 2009-10 1142 47724 15022 20272 14289 2569 2697 1898 320 95 77 116 106221
39 2010-11 4209 17676 21430 15502 11381 10637 3347 1558 174 156 84 100 86154
40 2011-12 13120 22893 24852 22072 6513 35557 1752 544 225 153 86 136 127903
41 2012-13 1046 12839 26836 11681 1374 2450 476 268 300 229 211 202 57912
42 2013-14 12252 58270 33668 14092 6566 1245 759 406 208 137 226 2085 | 129914
43 2014-15 4706 35770 36230 13180 6938 1716 865 584 416 387 370 435 101598
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Table 5.3: Master Plan - Tungabhadra Sub Basin (K-8)

- Scheme A (Excluding Vedavathi)
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Table 5.4 : Capacity Table of Bhadra Reservoir

Reservoir Level in Water Spread Area in Capacity in

Ft. Mtrs. Sq.Mile. Sq.Km. M.Cft. M.Cum.
1 2 3 4 5 6
32 9.754 1.80 4.662 1200 33.984
33 10.058 1.87 4.843 1232 34.890
34 10.363 1.94 5.025 1264 35.796
35 10.668 2.01 5.206 1296 36.703
36 10.973 2.08 5.388 1328 37.609
37 11.278 2.15 5.569 1360 38.515
38 11.582 222 5.750 1392 39.421
39 11.883 2.29 5.931 1424 40.328
40 12.192 2.36 6.112 1456 41.234
41 12.497 240 6.216 1488 42.140
42 12.802 2.50 6.475 1522 43.103
43 13.106 2.57 6.656 1554 44.009
44 13.411 2.64 6.837 1588 44.972
45 13.716 2.71 7.019 1622 45.935
46 14.201 2.78 7.200 1656 46.898
47 14.326 2.85 7.382 1690 47.861
48 14.630 2.92 7.563 1724 48.824
49 14.935 2.99 7.744 1758 49.787
50 15.240 3.06 7.926 1792 50.749
51 15.545 313 8.107 1826 51.712
52 15.850 3.20 8.288 1860 52.675
53 16.154 3.28 8.495 1894 53.638
54 16.460 3.36 8.702 1928 54.601
55 16.764 3.44 8.910 1962 55.564
56 17.069 3.52 9.117 1996 56.527
57 17.374 3.60 9.324 2030 57.410
58 17.678 3.68 9.531 2064 58.452
59 17.983 3.76 9.738 2098 59.415
60 18.288 3.84 9.946 2132 60.378
61 18.593 3.92 10.153 2166 61.341
62 18.898 4.00 10.360 2200 62.304
63 19.202 4.10 10.619 2280 64.570
64 19.507 4.20 10.878 2360 66.835
65 19.812 4.30 11.137 2440 69.101
66 20.117 4.40 11.396 2520 71.366
67 20.422 4.50 11.655 2600 73.632
68 20.726 4.64 12.018 2720 77.030
69 21.031 4.78 12.380 2840 80.429
70 21.336 4.92 12.743 2960 83.827
71 21.641 5.06 13.105 3080 87.226
72 21.946 5.20 13.468 3200 90.264
73 22.250 5.34 13.831 3340 94.589
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Reservoir Level in Water Spread Area in Capacity in
Ft. Mtrs. Sq.Mile. Sq.Km. M.Cft. M.Cum.
74 22.555 5.48 14.193 3480 98.554
75 22.860 5.62 14.556 3620 102.518
76 23.165 5.78 14.970 3760 106.483
77 23.470 5.90 15.281 3800 107.616
78 23.774 6.04 15.644 4060 114.980
79 24.079 6.18 16.006 4220 119.510
80 24.384 6.32 16.369 4300 121.776
81 24.689 6.46 16.731 4540 128.573
82 24.994 6.60 17.094 4700 133.104
83 25.298 6.74 17.457 4860 137.635
84 25.603 6.88 17.819 5020 142.166
85 25.908 7.02 18.182 5180 146.698
86 26.213 7.16 18.544 5340 151.229
87 26.518 7.30 18.907 5500 155.760
88 26.822 7.44 19.270 5720 161.990
89 27127 7.58 19.632 5940 168.221
90 27.432 7.72 19.995 6160 174.451
91 27.737 7.86 20.357 6395 181.106
92 28.042 8.00 20.720 6630 187.762
93 28.364 8.20 21.238 6865 194.417
94 28.651 8.40 21.756 7100 201.072
95 28.956 8.60 22.274 7335 207.727
96 29.261 8.80 22.792 7570 214.382
97 29.566 9.00 23.310 7665 217.073
98 29.870 9.25 23.958 8040 227.693
99 30.175 9.30 24.087 8280 234.490
100 30.480 9.40 24.346 8500 240.720
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Capacity Table of Bhadra Reservoir (Contd)
Reservoir Level in Water Spread Area in Capacity in
Ft. Mtrs. Sq.Mile. Sq.Km. M.Cft. M.Cum.
1 2 3 4 5 6
100 30.48 9.40 24.346 8500.00 240.720
101 30.79 9.60 24.864 8764.00 248.202
102 31.10 9.92 25.693 9031.00 255.763
103 31.40 10.26 26.573 9312.00 263.721
104 31.71 10.60 27.454 9602.00 271.934
105 32.01 10.95 28.361 9902.00 280.430
106 32.32 11.29 29.241 10211.00 289.182
107 32.62 11.63 30.122 10530.00 298.216
108 32.93 11.98 31.028 10859.00 307.533
109 33.23 12.32 31.909 11197.00 317.106
110 33.54 12.66 32.789 11544.00 326.933
111 33.84 13.00 33.670 11901.00 337.043
112 34.15 13.34 34.551 12268.00 347.437
113 34.45 13.70 35.483 12644.00 358.086
114 34.76 14.05 36.390 13030.00 369.017
115 35.06 14.41 37.322 13426.00 380.232
116 35.37 14.76 38.228 13832.00 391.730
117 35.67 15.12 39.161 14248.00 403.512
118 35.98 15.48 40.093 14674.00 415.576
119 36.28 15.83 41.000 15110.00 427.924
120 36.59 16.19 41.932 15556.00 440.555
121 36.89 16.54 42.839 16012.00 453.469
122 37.20 16.90 43.771 16478.00 466.667
123 37.50 17.33 44885 16955.00 480.176
124 37.80 17.76 45,998 17444.00 494,024
125 38.11 18.19 47.112 17945.00 508.213
126 38.41 18.62 48.226 18458.00 522.741
127 38.72 19.06 49.365 18983.00 537.610
128 39.02 19.49 50.479 19520.00 552.818
129 39.33 19.92 51.593 20069.00 568.366
130 39.63 20.35 52.707 20630.00 584.254
131 39.94 20.78 53.820 21203.00 600.481
132 40.24 21.22 54.960 21788.00 617.049
133 40.55 21.66 56.099 22385.00 633.956
134 40.85 22.04 57.084 22994.00 651.204
135 41.16 22.46 58.171 23614.00 668.762
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Reservoir Level in Water Spread Area in Capacity in
Ft. Mtrs. Sq.Mile. Sq.Km. M.Cft. M.Cum.
136 41.46 22.87 59.233 24245.00 686.633
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Reservoir Level in Water Spread Area in Capacity in
Ft. Mtrs. Sq.Mile. Sq.Km. M.Cft. M.Cum.
137 41.77 23.29 60.321 24888.00 704.843
138 42.07 23.70 61.383 25543.00 723.393
139 42.38 24.12 62.471 26209.00 742.254
140 42.68 24.53 63.533 26887.00 761.456
141 42.99 24.96 64.646 27576.00 780.969
142 43.29 25.36 65.682 28277.00 800.821
143 43.60 25.79 66.796 28989.00 820.986
144 43.90 26.18 67.806 29713.00 841.490
145 44.21 26.58 68.842 30448.00 862.305
146 44,51 26.99 69.904 31194.00 883.432
147 44.82 27.44 71.070 31952.00 904.899
148 45,12 27.81 72.028 32722.00 926.706
149 45.43 28.21 73.064 33503.00 948.825
150 4573 28.62 74.126 34295.00 971.255
151 46.04 29.03 75.188 35098.00 993.996
152 46.34 29.44 76.250 35913.00 1017.077
153 46.65 29.93 77519 36740.00 1040.498
154 46.95 30.42 78.788 37581.00 1064.316
155 47.26 30.91 80.057 38435.00 1088.502
156 47.56 31.40 81.326 39303.00 1113.084
157 47.87 31.89 82.595 40185.00 1138.063
158 48.17 32.37 83.838 41081.00 1163.438
159 48.48 32.86 85.107 41990.00 1189.182
160 48.78 33.35 86.377 42913.00 1215.321
161 49.09 33.84 87.646 43849.00 1241.830
162 49.39 34.33 88.915 44799.00 1268.734
163 49.70 34.82 90.184 45762.00 1296.007
164 50.00 35.31 91.453 46739.00 1323.676
165 50.30 35.80 92.722 47730.00 1351.742
166 50.61 36.29 93.991 48735.00 1380.204
167 50.91 36.78 95.260 49753.00 1409.034
168 51.22 37.26 96.503 50785.00 1438.261
169 51.52 37.75 97.773 51830.00 1467.856
170 51.83 38.24 99.042 52889.00 1497.848
171 5213 38.73 100.311 53961.00 1528.207
172 52.44 39.22 101.580 55047.00 1558.963
173 52.74 39.66 102.719 56146.00 1590.088
174 53.05 40.10 103.859 57257.00 1621.552
237 VJUNL



Upper Bhadra Project

SECON

Detailed Project Report
Reservoir Level in Water Spread Area in Capacity in
Ft. Mtrs. Sq.Mile. Sq.Km. M.Cft. M.Cum.
175 53.35 40.53 104.973 58380.00 1653.356
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Reservoir Level in Water Spread Area in Capacity in

Ft. Mtrs. Sq.Mile. Sq.Km. M.Cft. M.Cum.
176 53.66 40.96 106.086 59515.00 1685.500
177 53.96 41.40 107.226 60663.00 1718.012
178 54.27 41.83 108.340 61823.00 1750.864
179 54.57 42.26 109.453 62995.00 1784.056
180 54.88 42.69 110.567 64179.00 1817.587
181 55.18 43.13 111.707 65375.00 1851.459
182 55.49 43.56 112.820 66583.00 1885.670
183 55.79 43.99 113.934 67803.00 1920.221
184 56.10 44.43 115.074 69035.00 1955.112
185 56.40 44.36 116.187 70279.00 1990.343
186 56.71 45.29 117.301 71535.00 2025.913
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Table5.5:  Working Table of Upper Tunga and Bhadra Reservoir

. Bhadra Reservoir
Year: 197273 Tunga Reservoir MDDL = 13832 Mcft 641.584 m | FRL= | 71535  Mcft | 662.920 |m UBPMDDL 29265  Mcft
Issues from the Reservoir ( in Mcft) OR 649.930 m
:’oe-rl':i):z Month | Inflow at | Requirement at | Balance Pl;;::z:’am Rleesveerlvftzlr Ca'\[’)l:;:tlty Inflow Mcft T&tilsigft Irrig + Domestic Upper Bhadra 9ver Total Evaporation mosmiapacity Bha::alt - M‘:.lﬂBP

UT (MCft) | UT & TA (Mcft) |  (Mcft) (Mcft) Demand Met Demand | Met | Spillway | 8+13b+11 Meft RL(m) (nMcft) | Deficit | Deficit
1 2 3 4 5 6 7 8 9 10 11 12 13 (a) 13 (b) 14 15 16 17 18 19 20
| Jun 115 373 0 0 641.58 13832 121 13953 253 121 0 0 0 121 39 641.55 13793 -132 0
Il Jun 67 373 0 0 641.55 13793 127 13920 254 88 1158 0 0 88 39 641.55 13793 -166 -1158
I Jun 5065 905 4160 1465 641.55 13793 5843 21101 256 256 2316 0 0 256 39 645.94 20806 0 -2316
| Jul 28781 1057 27724 1465 645.94 20806 15096 37366 947 947 2459 2459 0 3406 50 651.80 33910 0 0
I Jul 16960 876 16084 1465 651.80 33910 8781 44156 947 947 2374 2374 0 3321 50 654.28 40785 0 0
1l Jul 8798 697 8101 1611 654.28 40785 5552 47948 1042 1042 2518 2518 0 3560 56 655.45 44332 0 0
| Aug 9217 1217 8000 1465 655.45 44332 2510 48306 2247 2247 2697 2697 0 4944 83 655.11 43279 0 0
Il Aug 8679 1417 7262 1465 655.11 43279 5151 49895 2247 2247 2696 2696 0 4943 83 655.63 44869 0 0
I Aug 8225 1618 6607 1611 655.63 44869 5073 51553 2471 2471 2965 2965 0 5436 91 655.99 46026 0 0
| Sep 2312 2052 260 260 655.99 46026 775 47061 2017 2017 2381 2381 0 4398 94 654.88 42569 0 0
I Sep 2457 2035 422 422 654.88 42569 1824 44815 2018 2018 2382 2382 0 4400 94 654.13 40321 0 0
1l Sep 2352 2018 334 334 654.13 40321 2412 43067 2019 2019 2383 2383 0 4402 94 653.52 38571 0 0
| Oct 3149 1589 1560 1465 653.52 38571 1667 41702 1568 1568 2381 2381 0 3949 110 653.19 37643 0 0
Il Oct 1396 1409 0 0 653.19 37643 1412 39055 1568 1568 1190 1190 0 2758 110 652.66 36187 0 0
I Oct 1681 1231 450 0 652.66 36187 2225 38412 1727 1727 0 0 1727 121 652.80 36564 0 0
| Nov 652.80 36564 489 37053 1940 1940 0 1940 114 652.21 34999 0 0
I Nov 652.21 34999 898 35897 1941 1941 0 1941 114 651.77 33842 0 0
I Nov 651.77 33842 969 34811 1943 1943 0 1943 115 651.35 32753 0 0
| Dec 651.35 32753 307 33060 545 545 0 545 116 651.21 32399 0 0
Il Dec 651.21 32399 357 32756 545 545 0 545 116 651.09 32095 0 0
i Dec 651.09 32095 721 32816 599 599 0 599 127 651.09 32090 0 0
| Jan 651.09 32090 546 32636 1977 1977 0 1977 112 650.46 30547 0 0
I Jan 650.46 30547 122 30669 1977 1977 0 1977 112 649.65 28580 0 0
I Jan 649.65 28580 205 28785 2178 2178 0 2178 124 648.72 26483 0 0
| Feb 648.72 26483 247 26730 2405 2405 0 2405 114 647.66 24211 0 0
Il Feb 647.66 24211 228 24439 2405 2405 0 2405 114 646.53 21920 0 0
i Feb 646.53 21920 202 22122 1928 1928 0 1928 90 645.57 20104 0 0
| Mar 645.57 20104 0 20104 3249 3249 0 3249 112 643.58 16743 0 0
Il Mar 643.58 16743 236 16979 3249 3147 0 3147 112 641.50 13720 -102 0
i Mar 641.50 13720 145 13865 3575 33 0 33 123 641.49 13709 -3542 0
| Apr 641.49 13709 480 14189 2665 357 0 357 115 641.50 13717 -2308 0
I Apr 641.50 13717 356 14073 2666 241 0 241 115 641.50 13717 -2425 0
I Apr 641.50 137117 60 13777 2667 0 0 0 115 641.46 13662 -2667 0
| May 641.46 13662 272 13934 1072 102 0 102 72 641.53 13760 -970 0
Il May 641.53 13760 397 14157 1072 325 0 325 72 641.53 13760 -147 0
1} May 641.53 13760 557 14317 1179 485 0 485 79 641.52 13753 -694 0
Total, TMC 99.25 18.87 80.96 13.03 66.36 63.36 49.61 29.90 26.43 0.00 76.03 3.44 -13.75 -3.47
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Bhadra Reservoir
Year : 1973-74 )
Tunga Reservoir MDDL = 13832 Mcft 641.584 m | FRL= | 71535  Mcft | 662.92 |m UBPMDDL 29265  Mcft
Issues from the Reservoir ( in Mcft) OR 649.930 m
Lt::z Month | Inflow at | Requiremntat | Balance PUBT]::?;O Rle:v:lvf:" Ca'\::;:tlty Inflow Mcft T&tflsﬂgft g + D Upper Bhadra (?ver Total Evaporation Closmgcapac“y Bhaz:alt M(l:J“BP

UT (MCft) | UT & TA (Mcft) | (Mcft) (Mcft) Demand Met Demand Met Spillway | 8+13b+11 Mcft RL (m) (in Mcft) Deficit | Deficit
1 2 3 4 5 6 7 8 9 10 11 12 13 (a) 13 (b) 14 15 16 17 18 19 20
| Jun 309 373 0 0 641.52 13753 779 14532 253 253 0 0 0 253 39 641.88 14240 0 0
Il Jun 16239 373 15866 1465 641.88 14240 8532 24237 254 254 1158 0 0 254 39 647.53 23944 0 -1158
[l Jun 3880 905 2975 1465 647.53 23944 2092 27500 256 256 2316 0 0 256 39 649.04 27205 0 -2316
| Jul 25803 1057 24746 1465 649.04 27205 15088 43758 947 947 2459 2459 0 3406 50 654.12 40302 0 0
Il Jul 23442 876 22566 1465 654.12 40302 10677 52443 947 947 2374 2374 0 3321 50 656.92 49072 0 0
1} Jul 9438 697 8741 1611 656.92 49072 4047 54730 1042 1042 2518 2518 0 3560 56 657.53 51114 0 0
| Aug 6815 1217 5598 1465 657.53 51114 6173 58752 2247 2247 2697 2697 0 4944 83 658.28 53725 0 0
Il Aug 18986 1417 17569 1465 658.28 53725 11025 66214 2247 2247 2696 2696 0 4943 83 660.31 61188 0 0
[l Aug 18446 1618 16828 1611 660.31 61188 10873 73672 2471 2471 2965 2965 0 5436 9 662.09 68145 0 0
| Sep 6817 2052 4765 1465 662.09 68145 3736 73346 2017 2017 2381 2381 0 4398 94 662.27 68854 0 0
Il Sep 3636 2035 1601 1465 662.27 68854 2250 72569 2018 2018 2382 2382 0 4400 94 662.07 68075 0 0
1} Sep 2313 2018 295 295 662.07 68075 1819 70189 2019 2019 2383 2383 0 4402 94 661.48 65693 0 0
| Oct 1434 1589 0 0 661.48 65693 1277 66970 1568 1568 2381 2381 0 3949 110 660.76 62911 0 0
Il Oct 1325 1409 0 0 660.76 62911 1380 64291 1568 1568 1190 1190 0 2758 110 660.38 61423 0 0
[l Oct 1601 1231 370 0 660.38 61423 1570 62993 1727 1727 0 0 1727 121 660.30 61145 0 0
| Nov 660.30 61145 1371 62516 1940 1940 0 1940 114 660.12 60462 0 0
Il Nov 660.12 60462 250 60712 1941 1941 0 1941 114 659.64 58657 0 0
1} Nov 659.64 58657 322 58979 1943 1943 0 1943 115 659.17 56921 0 0
| Dec 659.17 56921 574 57495 545 545 0 545 116 659.15 56834 0 0
Il Dec 659.15 56834 476 57310 545 545 0 545 116 659.10 56649 0 0
[l Dec 659.10 56649 543 57192 599 599 0 599 127 659.05 56466 0 0
| Jan 659.05 56466 477 56943 1977 1977 0 1977 112 658.60 54854 0 0
Il Jan 658.60 54854 246 55100 1977 1977 0 1977 12 658.08 53011 0 0
1} Jan 658.08 53011 262 53273 2178 2178 0 2178 124 657.49 50971 0 0
| Feb 657.49 50971 119 51090 2405 2405 0 2405 114 656.77 48571 0 0
Il Feb 656.77 48571 Il 48642 2405 2405 0 2405 114 656.02 46123 0 0
[l Feb 656.02 46123 92 46215 1928 1928 0 1928 90 655.41 44197 0 0
| Mar 655.41 44197 70 44267 3249 3249 0 3249 112 654.33 40906 0 0
Il Mar 654.33 40906 239 41145 3249 3249 0 3249 112 653.24 37784 0 0
1} Mar 653.24 37784 327 38111 3575 3575 0 3575 123 651.99 34413 0 0
| Apr 651.99 34413 245 34658 2665 2665 0 2665 115 651.00 31878 0 0
Il Apr 651.00 31878 37 31915 2666 2666 0 2666 115 649.87 29134 0 0
[l Apr 649.87 29134 112 29246 2667 2667 0 2667 115 648.71 26464 0 0
| May 648.71 26464 303 26767 1072 1072 0 1072 72 648.33 25623 0 0
Il May 648.33 25623 570 26193 1072 1072 0 1072 72 648.06 25049 0 0
1} May 648.06 25049 454 25503 1179 1179 0 1179 79 647.68 24245 0 0
Total, TMC 140.48 18.87 121.92 15.23 88.48 63.36 63.36 29.90 26.43 0.00 89.78 3.44 0.00 -3.47
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. Bhadra Reservoir
Year: 197475 Tunga Reservoir MDDL = 13832 Mcft 641,584 m FRL = | 71535  Mcft | 66292 |m UBPMDDL 29265 Mcft
Issues from the Reservoir (in Mcft) OR 649.930 m
10-Day . Pumped to | Reservoir | Capacity Total Mcft Irrig + D ! Upper Bhadra . Closing Unit = Mcft
Period Month | Inflow at | Requiremntat | Balance Bhadra level ft Mcft Inflow Mcft (4+5+6) (?ver Total Evaporation Capacity (in| Bhadra UBP

UT (MCft) | UT & TA (Mcft) | (Mcft) (Mcft) Demand Met Demand Met Spillway | 8+13b+11 Mcft RL (m) Mcft) Deficit | Deficit
1 2 3 4 5 6 7 8 9 10 11 12 13 (a) 13 (b) 14 15 16 17 18 19 20
| Jun 251 373 0 0 647.68 24245 228 24473 253 253 0 0 0 253 39 647.65 24181 0 0
Il Jun 195 373 0 0 647.65 24181 298 24479 254 254 1158 0 0 254 39 647.65 24186 0 -1158
1l Jun 1378 905 473 473 647.65 24186 1427 26086 256 256 2316 0 0 256 39 648.40 25791 0 -2316
| Jul 18671 1057 17614 1465 648.40 25791 11380 38635 947 947 2459 2459 0 3406 50 652.28 35179 0 0
Il Jul 14416 876 13540 1465 652.28 35179 8278 44922 947 947 2374 2374 0 3321 50 654.54 41551 0 0
Il Jul 20653 697 19956 1611 654.54 41551 10180 53342 1042 1042 2518 2518 0 3560 56 657.12 49726 0 0
| Aug 15835 1217 14618 1465 657.12 49726 8696 59886 2247 2247 2697 2697 0 4944 83 658.60 54859 0 0
Il Aug 27408 1417 25991 1465 658.60 54859 14824 71148 2247 2247 2696 2696 0 4943 83 661.58 66122 0 0
1l Aug 10884 1618 9266 1611 661.58 66122 4179 71912 2471 2471 2965 2965 0 5436 91 661.65 66385 0 0
| Sep 3848 2052 1796 1465 661.65 66385 2119 69969 2017 2017 2381 2381 0 4398 94 661.42 65477 0 0
Il Sep 3864 2035 1829 1465 661.42 65477 3164 70105 2018 2018 2382 2382 0 4400 94 661.46 65611 0 0
Il Sep 6466 2018 4448 1465 661.46 65611 4498 71574 2019 2019 2383 2383 0 4402 94 661.82 67078 0 0
| Oct 4356 1589 2767 1465 661.82 67078 2568 71110 1568 1568 2381 2381 0 3949 110 661.82 67051 0 0
Il Oct 2602 1409 1193 1193 661.82 67051 1925 70169 1568 1568 1190 1190 0 2758 110 661.88 67301 0 0
1l Oct 2340 1231 1109 0 661.88 67301 1324 68625 1727 1727 0 0 1727 121 661.75 66777 0 0
| Nov 661.75 66777 1009 67786 1940 1940 0 1940 114 661.49 65732 0 0
Il Nov 661.49 65732 432 66164 1941 1941 0 1941 114 661.07 64109 0 0
Il Nov 661.07 64109 390 64499 1943 1943 0 1943 115 660.64 62441 0 0
| Dec 660.64 62441 434 62875 545 545 0 545 116 660.58 62214 0 0
Il Dec 660.58 62214 574 62788 545 545 0 545 116 660.56 62127 0 0
1l Dec 660.56 62127 473 62600 599 599 0 599 127 660.49 61874 0 0
| Jan 660.49 61874 379 62253 1977 1977 0 1977 112 660.04 60164 0 0
Il Jan 660.04 60164 281 60445 1977 1977 0 1977 112 659.56 58356 0 0
Il Jan 659.56 58356 418 58774 2178 2178 0 2178 124 659.05 56472 0 0
| Feb 659.05 56472 184 56656 2405 2405 0 2405 114 658.40 54137 0 0
Il Feb 658.40 54137 38 54175 2405 2405 0 2405 114 657.69 51656 0 0
1l Feb 657.69 51656 317 51973 1928 1928 0 1928 90 657.19 49955 0 0
| Mar 657.19 49955 470 50425 3249 3249 0 3249 112 656.31 47064 0 0
Il Mar 656.31 47064 84 47148 3249 3249 0 3249 112 655.28 43787 0 0
Il Mar 655.28 43787 175 43962 3575 3575 0 3575 123 654.11 40264 0 0
| Apr 654.11 40264 124 40388 2665 2665 0 2665 115 653.18 37608 0 0
Il Apr 653.18 37608 228 37836 2666 2666 0 2666 115 652.24 35055 0 0
1l Apr 652.24 35055 370 35425 2667 2667 0 2667 115 651.31 32643 0 0
| May 651.31 32643 278 32921 1072 1072 0 1072 72 650.96 31777 0 0
Il May 650.96 31777 440 32217 1072 1072 0 1072 72 650.68 31073 0 0
Il May 650.68 31073 252 31325 1179 1179 0 1179 79 650.27 30067 0 0
Total, TMC 133.17 18.87 114.60 16.60 82.44 63.36 63.36 29.90 26.43 0.00 89.78 3.44 0.00 -3.47

SECON 240 VJNL



Upper Bhadra Project Detailed Project Report

Bhadra Reservoir
Year : 1975-76 .
Tunga Reservoir MDDL = 13832 Mcft 641584 m | FRL= [ 71535 Mcft | 66292 |m UBPMDDL | 29265  Mcft
Issues from the Reservoir (in Mcft) OR 649.930 m
. . Irrig + D i Upper Bhadra Closin Unit = Mcft
:’oe-rl':i):z Month | Inflow at | Requiremntat | Balance Pl;;::z:’am R;sv:vf:" Ca'\[’)l:;:tlty Inflow Mcft T&tilsigft . % 9ver Total Evaporation ijacity (in| Bhadra UBP
UT (MCft) [ UT & TA (Mcft) (Mcft) (Mcft) Demand Met Demand Met Spillway | 8+13b+11 Mcft RL(m) Meft) Deficit Deficit
1 2 3 4 5 6 7 8 9 10 11 12 13 (a) 13 (b) 14 15 16 17 18 19 20
| Jun 218 373 0 0 650.27 30067 531 30598 253 253 0 0 0 253 39 650.36 30306 0 0
Il Jun 2658 373 2285 1465 650.36 30306 1495 33266 254 254 1158 1158 0 1412 39 650.98 31815 0 0
1] Jun 27627 905 26722 1465 650.98 31815 16710 49989 256 256 2316 2316 0 2572 39 656.41 47378 0 0
| Jul 13248 1057 12191 1465 656.41 47378 6153 54996 947 947 2459 2459 0 3406 50 657.65 51540 0 0
Il Jul 21805 876 20929 1465 657.65 51540 10352 63357 947 947 2374 2374 0 3321 50 660.00 59986 0 0
1] Jul 7751 697 7054 1611 660.00 59986 4699 66296 1042 1042 2518 2518 0 3560 56 660.70 62680 0 0
| Aug 20599 1217 19382 1465 660.70 62680 11021 75165 2247 2247 2697 2697 0 4944 83 662.58 70138 0 0
Il Aug 36874 1417 35457 0 662.58 70138 19503 89641 2247 2247 2696 2696 13163 18106 83 662.90 71452 0 0
1] Aug 11519 1618 9901 0 662.90 71452 6681 78133 24711 2471 2965 2965 1162 6598 9 662.90 71444 0 0
| Sep 9588 2052 7536 0 662.90 71444 5879 77323 2017 2017 2381 2381 1390 5788 94 662.90 71441 0 0
Il Sep 7925 2035 5890 0 662.90 71441 5736 777 2018 2018 2382 2382 1242 5642 94 662.90 71441 0 0
1] Sep 6213 2018 4195 0 662.90 71441 4962 76403 2019 2019 2383 2383 466 4868 94 662.90 71441 0 0
| Oct 5516 1589 3927 0 662.90 71441 3564 75005 1568 1568 2381 2381 0 3949 110 662.78 70946 0 0
Il Oct 2975 1409 1566 1465 662.78 70946 2226 74637 1568 1568 1190 1190 344 3102 110 662.89 71425 0 0
Il Oct 2883 1231 1652 0 662.89 71425 2272 73697 1727 1727 435 2162 121 662.89 71414 0 0
| Nov 662.89 71414 2641 74055 1940 1940 580 2520 114 662.89 71421 0 0
Il Nov 662.89 71421 1240 72661 1941 1941 0 1941 114 662.69 70606 0 0
1] Nov 662.69 70606 793 71399 1943 1943 0 1943 115 662.39 69341 0 0
| Dec 662.39 69341 1005 70346 545 545 0 545 116 662.47 69685 0 0
Il Dec 662.47 69685 913 70598 545 545 0 545 116 662.53 69937 0 0
1] Dec 662.53 69937 523 70460 599 599 0 599 127 662.48 69734 0 0
| Jan 662.48 69734 1070 70804 1977 1977 0 1977 112 662.23 68715 0 0
Il Jan 662.23 68715 1204 69919 1977 1977 0 1977 112 662.01 67830 0 0
1] Jan 662.01 67830 463 68293 2178 2178 0 2178 124 661.55 65991 0 0
| Feb 661.55 65991 367 66358 2405 2405 0 2405 114 661.00 63839 0 0
Il Feb 661.00 63839 217 64056 2405 2405 0 2405 114 660.41 61537 0 0
Il Feb 660.41 61537 196 61733 1928 1928 0 1928 90 659.93 59715 0 0
| Mar 659.93 59715 442 60157 3249 3249 0 3249 112 659.14 56796 0 0
Il Mar 659.14 56796 281 57077 3249 3249 0 3249 112 658.28 53716 0 0
1] Mar 658.28 53716 204 53920 3575 3575 0 3575 123 657.27 50222 0 0
| Apr 657.27 50222 321 50543 2665 2665 0 2665 115 656.53 47763 0 0
Il Apr 656.53 47763 238 48001 2666 2666 0 2666 115 655.74 45220 0 0
I Apr 655.74 45220 364 45584 2667 2667 0 2667 115 654.96 42802 0 0
| May 654.96 42802 200 43002 1072 1072 0 1072 72 654.65 41858 0 0
Il May 654.65 41858 183 42041 1072 1072 0 1072 72 654.32 40897 0 0
1] May 654.32 40897 87 40984 179 179 0 1179 79 653.92 39726 0 0
Total, TMC 177.40 18.87 158.69 10.40 114.74 63.36 63.36 29.90 29.90 18.78 112.04 344 0.00 0.00

SECON 241 VJNL



Upper Bhadra Project Detailed Project Report

. Bhadra Reservoir
Year: 1976.77 Tunga Reservoir MDDL = 13832 Mcft 641,584 m FRL = | 71535  Mcft | 662.92 |m UBPMDDL 29265  Mcft
Issues from the Reservoir (in Mcft) OR 649.930 m
10-Day Pumpedto | Reservoir | Capacity Total Mcft g+ B g Upper Bhadra Closing Unit = Meft
. Month | Inflow at | Requiremntat | Balance Inflow Mcft Over Total Evaporation _—
Period UT (MCt)| UT&TA (Mcft) | (Mcft) E:'h‘nac‘f’t’)"’ level f Meft @*5*6) | Demand | Met | Demand | Met | Spillway | 8+13b+1 Mcft RL(m) ca";cc'g (in %:ch': D:::“
1 2 3 4 5 6 7 8 9 10 11 12 13 (a) 13 (b) 14 15 16 17 18 19 20
| Jun 586 373 213 0 653.92 39726 710 40436 253 253 0 0 0 253 39 654.07 40144 0 0
I Jun 642 373 269 269 654.07 40144 349 40762 254 254 1158 1158 0 1412 39 653.78 39311 0 0
1l Jun 1340 905 435 435 653.78 39311 1100 40846 256 256 2316 2316 0 2572 39 653.40 38235 0 0
| Jul 3323 1057 2266 1465 653.40 38235 2053 41753 947 947 2459 2459 0 3406 50 653.42 38297 0 0
Il Jul 10203 876 9327 1465 653.42 38297 5173 44934 947 947 2374 2374 0 3321 50 654.55 41563 0 0
i Jul 23273 697 22576 1611 654.55 41563 11705 54879 1042 1042 2518 2518 0 3560 56 657.57 51263 0 0
| Aug 21002 1217 19785 1465 657.57 51263 10362 63090 2247 2247 2697 2697 0 4944 83 659.48 58063 0 0
I Aug 6175 1417 4758 1465 659.48 58063 2301 61828 2247 2247 2696 2696 0 4943 83 659.14 56802 0 0
1l Aug 5815 1618 4197 1611 659.14 56802 3013 61426 2471 2471 2965 2965 0 5436 91 658.89 55899 0 0
| Sep 11540 2052 9488 1465 658.89 55899 6257 63621 2017 2017 2381 2381 0 4398 94 659.77 59129 0 0
Il Sep 3318 2035 1283 1283 659.77 59129 1803 62215 2018 2018 2382 2382 0 4400 94 659.39 57721 0 0
i Sep 1522 2018 0 0 659.39 57721 1135 58856 2019 2019 2383 2383 0 4402 94 658.46 54360 0 0
| Oct 1245 1589 0 0 658.46 54360 866 55226 1568 1568 2381 2381 0 3949 110 657.54 51167 0 0
I Oct 491 1409 0 0 657.54 51167 389 51556 1568 1568 1190 1190 0 2758 110 656.81 48688 0 0
1l Oct 646 1231 0 0 656.81 48688 674 49362 1727 1727 0 1727 121 656.45 47514 0 0
| Nov 656.45 47514 572 48086 1940 1940 0 1940 114 655.99 46032 0 0
Il Nov 655.99 46032 802 46834 1941 1941 0 1941 114 655.60 44779 0 0
i Nov 655.60 44779 1449 46228 1943 1943 0 1943 115 655.40 44170 0 0
| Dec 655.40 44170 597 44767 545 545 0 545 116 655.38 44106 0 0
I Dec 655.38 44106 522 44628 545 545 0 545 116 655.34 43967 0 0
I Dec 655.34 43967 461 44428 599 599 0 599 127 655.25 43702 0 0
| Jan 655.25 43702 259 43961 1977 1977 0 1977 112 654.65 41872 0 0
Il Jan 654.65 41872 423 42295 1977 1977 0 1977 112 654.09 40206 0 0
i Jan 654.09 40206 183 40389 2178 2178 0 2178 124 653.35 38087 0 0
| Feb 653.35 38087 284 38371 2405 2405 0 2405 114 652.53 35852 0 0
I Feb 652.53 35852 274 36126 2405 2405 0 2405 114 651.68 33607 0 0
I Feb 651.68 33607 3 33610 1928 1928 0 1928 90 650.89 31592 0 0
| Mar 650.89 31592 247 31839 3249 3249 0 3249 112 649.61 28478 0 0
Il Mar 649.61 28478 98 28576 3249 3249 0 3249 112 648.14 25215 0 0
i Mar 648.14 25215 165 25380 3575 3575 0 3575 123 646.41 21682 0 0
| Apr 646.41 21682 35 21717 2665 2665 0 2665 115 644.91 18937 0 0
I Apr 644.91 18937 344 19281 2666 2666 0 2666 115 643.43 16500 0 0
I Apr 643.43 16500 204 16704 2667 2667 0 2667 115 641.65 13922 0 0
| May 641.65 13922 330 14252 1072 420 0 420 72 641.53 13760 652 0
Il May 641.53 13760 297 14057 1072 225 0 225 72 641.53 13760 -847 0
i May 641.53 13760 696 14456 1179 624 0 624 79 641.52 13753 -555 0
Total, TMC 91.12 18.87 74.60 12.53 56.14 63.36 61.30 29.90 29.90 0.00 91.20 3.44 -2.05 0.00
Vo s 4077 70 Bhadra Reservoir

SECON 242 VJNL



Upper Bhadra Project Detailed Project Report

1cal . 1ty

Tunga Reservoir MDDL = 13832 Mecft 641584 m | FRL= [ 71535 Mcft [ 66292 |m UBPMDDL 29265  Mcft
Issues from the Reservoir (in Mcft) OR 649.930 m
. . Irrig + Domestic Upper Bhadra Closin Unit = Mcft
L‘)e-g:(}il Month | Inflow at | Requiremntat | Balance PUBT::?;O Rr:;rlvf‘:" Ca'\:z;:tlty Inflow Mcft T&tflsmﬂ ’ a (?ver Total Evaporation C:pacity (in| Bhadra UBP

UT (MCft) | UT & TA (Mcft) | (Mcft) (Mcft) Demand Met Demand Met Spillway | 8+13b+11 Mcft RL(m) Mcft) Deficit | Deficit
1 2 3 4 5 6 7 8 9 10 11 12 13 (a) 13 (b) 14 15 16 17 18 19 20
| Jun 51 373 0 0 641.52 13753 463 14216 253 253 0 0 0 253 39 641.65 13924 0 0
Il Jun 2382 373 2009 1465 641.65 13924 2431 17820 254 254 1158 0 0 254 39 644.07 17527 0 -1158
i Jun 9891 905 8986 1465 644.07 17527 6293 25284 256 256 2316 0 0 256 39 648.03 24989 0 -2316
| Jul 18664 1057 17607 1465 648.03 24989 8912 35366 947 947 2459 2459 0 3406 50 651.02 31910 0 0
I Jul 10796 876 9920 1465 651.02 31910 4204 37578 947 947 2374 2374 0 3321 50 651.91 34207 0 0
1l Jul 34906 697 34209 1611 651.91 34207 17046 52864 1042 1042 2518 2518 0 3560 56 656.98 49248 0 0
| Aug 10224 1217 9007 1465 656.98 49248 5147 55860 2247 2247 2697 2697 0 4944 83 657.45 50833 0 0
Il Aug 6233 1417 4816 1465 657.45 50833 3224 55521 2247 2247 2696 2696 0 4943 83 657.35 50495 0 0
i Aug 8384 1618 6766 1611 657.35 50495 4016 56122 2471 2471 2965 2965 0 5436 91 657.38 50595 0 0
| Sep 17012 2052 14960 1465 657.38 50595 7906 59966 2017 2017 2381 2381 0 4398 94 658.77 55474 0 0
I Sep 4124 2035 2089 1465 658.77 55474 2083 59022 2018 2018 2382 2382 0 4400 94 658.51 54528 0 0
1l Sep 2601 2018 583 583 658.51 54528 2042 57153 2019 2019 2383 2383 0 4402 94 657.98 52657 0 0
| Oct 5269 1589 3680 1465 657.98 52657 6052 60173 1568 1568 2381 2381 0 3949 110 658.95 56114 0 0
Il Oct 3060 1409 1651 1465 658.95 56114 3065 60644 1568 1568 1190 1190 0 2758 110 659.40 57776 0 0
i Oct 1721 1231 490 0 659.40 57776 1916 59692 1727 1727 0 1727 121 659.42 57844 0 0
| Nov 659.42 57844 1419 59263 1940 1940 0 1940 114 659.25 57209 0 0
I Nov 659.25 57209 847 58056 1941 1941 0 1941 114 658.92 56001 0 0
I Nov 658.92 56001 2043 58044 1943 1943 0 1943 115 658.91 55986 0 0
| Dec 658.91 55986 943 56929 545 545 0 545 116 658.99 56268 0 0
Il Dec 658.99 56268 363 56631 545 545 0 545 116 658.91 55970 0 0
i Dec 658.91 55970 647 56617 599 599 0 599 127 658.89 55891 0 0
| Jan 658.89 55891 554 56445 1977 1977 0 1977 112 658.46 54356 0 0
I Jan 658.46 54356 310 54666 1977 1977 0 1977 112 657.95 52577 0 0
I Jan 657.95 52577 117 52694 2178 2178 0 2178 124 657.32 50392 0 0
| Feb 657.32 50392 282 50674 2405 2405 0 2405 114 656.65 48155 0 0
Il Feb 656.65 48155 114 48269 2405 2405 0 2405 114 655.91 45750 0 0
i Feb 655.91 45750 0 45750 1928 1928 0 1928 90 655.26 43732 0 0
| Mar 655.26 43732 201 43933 3249 3249 0 3249 112 654.21 40572 0 0
I Mar 654.21 40572 0 40572 3249 3249 0 3249 112 653.03 37211 0 0
I Mar 653.03 37211 248 37459 3575 3575 0 3575 123 651.74 33761 0 0
| Apr 651.74 33761 226 33987 2665 2665 0 2665 115 650.73 31207 0 0
Il Apr 650.73 31207 180 31387 2666 2666 0 2666 115 649.66 28606 0 0
i Apr 649.66 28606 160 28766 2667 2667 0 2667 115 648.49 25984 0 0
| May 648.49 25984 218 26202 1072 1072 0 1072 72 648.06 25058 0 0
I May 648.06 25058 120 25178 1072 1072 0 1072 72 647.58 24034 0 0
I May 647.58 24034 466 24500 1179 1179 0 1179 79 647.19 23242 0 0
Total, TMC 135.32 18.87 116.77 18.45 84.26 63.36 63.36 29.90 26.43 0.00 89.78 3.44 0.00 -3.47

Vo + 1070 70 Bhadra Reservoir

SECON 243 VJNL



Upper Bhadra Project Detailed Project Report

1cal . 171vmr 9

Tunga Reservoir MDDL = 13832 Mecft [ 641.584m [ FRL= | 71535 Mcft [ 66292 |m UBPMDDL 29265  Mcft
Issues from the Reservoir (in Mcft) OR 649.930 m
Ltg:z Month | Inflow at | Requiremntat | Balance PUBT::?;O R:a:;rlvzlr Ca'\:z;:tlty Inflow Mcft T&tflsﬂns(;ﬂ Irrig + Domestic Upper Bhadra (?ver Total Evaporation CIOSIggpacity {in Bhag:alt T M‘:JﬂBP
UT (MCft) | UT & TA (Mcft) | (Mcft) (Mcft) Demand Met Demand Met Spillway | 8+13b+11 Mcft RL (m) Meft) Deficit | Deficit
1 2 3 4 5 6 7 8 9 10 1 12 13 (a) 13 (b) 14 15 16 17 18 19 20
| Jun 18 373 0 0 647.19 23242 676 23918 253 253 0 0 0 253 39 647.38 23626 0 0
Il Jun 9330 373 8957 1465 647.38 23626 6773 31863 254 254 1158 1158 0 1412 39 650.41 30412 0 0
1} Jun 17697 905 16792 1465 650.41 30412 9067 40944 256 256 2316 2316 0 2572 39 653.43 38333 0 0
| Jul 13777 1057 12720 1465 653.43 38333 6607 46404 947 947 2459 2459 0 3406 50 655.01 42948 0 0
Il Jul 27889 876 27013 1465 655.01 42948 15914 60327 947 947 2374 2374 0 3321 50 659.18 56956 0 0
[l Jul 37305 697 36608 0 659.18 56956 20393 77349 1042 1042 2518 2518 2254 5814 56 662.91 71479 0 0
| Aug 26013 1217 24796 0 662.91 71479 15803 87282 2247 2247 2697 2697 10803 15747 83 662.90 71452 0 0
Il Aug 27162 1417 25745 0 662.90 71452 16963 88415 2247 2247 2696 2696 11937 16880 83 662.90 71452 0 0
1} Aug 24805 1618 23187 0 662.90 71452 19959 91411 2471 2471 2965 2965 14440 19876 91 662.90 71444 0 0
| Sep 8964 2052 6912 0 662.90 71444 7927 79371 2017 2017 2381 2381 3438 7836 94 662.90 71441 0 0
Il Sep 3850 2035 1815 1465 662.90 71441 2600 75506 2018 2018 2382 2382 0 4400 94 662.79 71012 0 0
[l Sep 6831 2018 4813 0 662.79 71012 5400 76412 2019 2019 2383 2383 475 4877 94 662.90 71441 0 0
| Oct 2667 1589 1078 1078 662.90 71441 2360 74879 1568 1568 2381 2381 0 3949 110 662.75 70820 0 0
Il Oct 2465 1409 1056 1056 662.75 70820 1866 73742 1568 1568 1190 1190 0 2758 110 662.76 70874 0 0
1} Oct 2505 1231 1274 0 662.76 70874 2901 73775 1727 1727 513 2240 121 662.89 71414 0 0
| Nov 662.89 71414 2488 73902 1940 1940 4217 2367 114 662.89 71421 0 0
Il Nov 662.89 71421 1275 72696 1941 1941 0 1941 114 662.70 70641 0 0
[l Nov 662.70 70641 1120 71761 1943 1943 0 1943 115 662.47 69703 0 0
| Dec 662.47 69703 727 70430 545 545 0 545 116 662.49 69769 0 0
Il Dec 662.49 69769 578 70347 545 545 0 545 116 662.47 69686 0 0
1} Dec 662.47 69686 832 70518 599 599 0 599 127 662.50 69792 0 0
| Jan 662.50 69792 514 70306 1977 1977 0 1977 12 662.11 68217 0 0
Il Jan 662.11 68217 518 68735 1977 1977 0 1977 112 661.72 66646 0 0
[l Jan 661.72 66646 218 66864 2178 2178 0 2178 124 661.19 64562 0 0
| Feb 661.19 64562 177 64739 2405 2405 0 2405 114 660.58 62220 0 0
Il Feb 660.58 62220 217 62437 2405 2405 0 2405 114 659.98 59918 0 0
1} Feb 659.98 59918 72 59990 1928 1928 0 1928 90 659.46 57972 0 0
| Mar 659.46 57972 97 58069 3249 3249 0 3249 112 658.56 54708 0 0
Il Mar 658.56 54708 134 54842 3249 3249 0 3249 112 657.64 51481 0 0
[l Mar 657.64 51481 0 51481 3575 3575 0 3575 123 656.54 47783 0 0
| Apr 656.54 47783 118 47901 2665 2665 0 2665 115 655.71 45121 0 0
Il Apr 655.71 45121 206 45327 2666 2666 0 2666 115 654.87 42546 0 0
1} Apr 654.87 42546 172 42718 2667 2667 0 2667 115 653.99 39936 0 0
| May 653.99 39936 80 40016 1072 1072 0 1072 72 653.62 38872 0 0
Il May 653.62 38872 89 38961 1072 1072 0 1072 72 653.25 37817 0 0
[l May 653.25 37817 83 37900 1179 1179 0 1179 79 652.83 36642 0 0
Total, TMC 211.28 18.87 192.77 9.46 144.92 63.36 63.36 29.90 29.90 44.29 137.54 3.44 0.00 0.00
Year : 1979-80 . Bhadra Reservoir
Tunga Reservoir MDDL = 13832 Mcft 641,584 m FRL = 71535  Mcft 662.92 |m UBPMDDL 29265  Mcft

SECON 244 VJNL



Upper Bhadra Project

SECON

Detailed Project Report
Issues from the Reservoir ( in Mcft) OR [ 649930 m [
:’oe-rl':i):z Month | Inflow at | Requiremntat | Balance Pl;;::z:’am R;sv:vf(:" Ca'\[’)l:;:tlty Inflow Mcft T&tilsigft Irrig + D Upper Bhadra 9ver Total Evaporation CIOSIggpacity (in Bha::'alt - M(l:.l"BP
UT (MCft) | UT & TA (Mcft) | (Mcft) (Mcft) Demand Met Demand Met Spillway | 8+13b+11 Mcft RL(m) Meft) Deficit | Deficit
1 2 3 4 5 6 7 8 9 10 11 12 13 (a) 13 (b) 14 15 16 17 18 19 20
| Jun 26 373 0 0 652.83 36642 198 36840 253 253 0 0 0 253 39 652.79 36548 0 0
I Jun 21 373 0 0 652.79 36548 673 37221 254 254 1158 1158 0 1412 39 652.50 35770 0 0
1l Jun 9054 905 8149 1465 652.50 35770 7661 44896 256 256 2316 2316 0 2572 39 654.79 42285 0 0
| Jul 11986 1057 10929 1465 654.79 42285 7907 51656 947 947 2459 2459 0 3406 50 656.66 48200 0 0
Il Jul 8853 876 7977 1465 656.66 48200 5559 55224 947 947 2374 2374 0 3321 50 657.74 51853 0 0
i Jul 10669 697 9972 1611 657.74 51853 5374 58838 1042 1042 2518 2518 0 3560 56 658.70 55222 0 0
| Aug 38900 1217 37683 0 658.70 55222 23580 78802 2247 2247 2697 2697 2323 7267 83 662.90 71452 0 0
I Aug 12980 1417 11563 0 662.90 71452 7336 78788 2247 2247 2696 2696 2310 7253 83 662.90 71452 0 0
1l Aug 4557 1618 2939 1611 662.90 71452 2739 75802 2471 2471 2965 2965 0 5436 91 662.61 70275 0 0
| Sep 3103 2052 1051 1051 662.61 70275 3284 74610 2017 2017 2381 2381 0 4398 94 662.58 70118 0 0
Il Sep 2690 2035 655 655 662.58 70118 2573 73346 2018 2018 2382 2382 0 4400 94 662.27 68852 0 0
i Sep 3340 2018 1322 1322 662.27 68852 3421 73595 2019 2019 2383 2383 0 4402 94 662.33 69099 0 0
| Oct 2330 1589 ™! ™! 662.33 69099 2286 72126 1568 1568 2381 2381 0 3949 110 662.07 68067 0 0
I Oct 1724 1409 315 315 662.07 68067 1656 70038 1568 1568 1190 1190 0 2758 110 661.85 67170 0 0
1l Oct 1374 1231 143 0 661.85 67170 1880 69050 1727 1727 0 1727 121 661.86 67202 0 0
| Nov 661.86 67202 909 68111 1940 1940 0 1940 114 661.57 66057 0 0
Il Nov 661.57 66057 1373 67430 1941 1941 0 1941 114 661.40 65375 0 0
i Nov 661.40 65375 1776 67151 1943 1943 0 1943 115 661.32 65093 0 0
| Dec 661.32 65093 838 65931 545 545 0 545 116 661.37 65270 0 0
I Dec 661.37 65270 456 65726 545 545 0 545 116 661.32 65065 0 0
I Dec 661.32 65065 481 65546 599 599 0 599 127 661.25 64820 0 0
| Jan 661.25 64820 473 65293 1977 1977 0 1977 112 660.84 63204 0 0
Il Jan 660.84 63204 78 63282 1977 1977 0 1977 112 660.32 61193 0 0
i Jan 660.32 61193 242 61435 2178 2178 0 2178 124 659.77 59133 0 0
| Feb 659.77 59133 221 59354 2405 2405 0 2405 114 659.15 56835 0 0
I Feb 659.15 56835 25 56860 2405 2405 0 2405 114 658.45 54341 0 0
I Feb 658.45 54341 42 54383 1928 1928 0 1928 90 657.89 52365 0 0
| Mar 657.89 52365 109 52474 3249 3249 0 3249 112 656.94 49113 0 0
Il Mar 656.94 49113 126 49239 3249 3249 0 3249 112 655.95 45878 0 0
i Mar 655.95 45878 280 46158 3575 3575 0 3575 123 654.85 42460 0 0
| Apr 654.85 42460 312 42772 2665 2665 0 2665 115 654.01 39992 0 0
I Apr 654.01 39992 83 40075 2666 2666 0 2666 115 653.06 37294 0 0
I Apr 653.06 37294 447 371741 2667 2667 0 2667 115 652.20 34959 0 0
| May 652.20 34959 397 35356 1072 1072 0 1072 72 651.92 34212 0 0
Il May 651.92 34212 197 34409 1072 1072 0 1072 72 651.55 33265 0 0
i May 651.55 33265 223 33488 1179 1179 0 1179 79 651.14 32230 0 0
Total, TMC 111.61 18.87 93.44 11.70 85.22 63.36 63.36 29.90 29.90 4.63 97.89 3.44 0.00 0.00
Bhadra Reservoir
Year : 1980-81 .
Tunga Reservoir MDDL = 13832 Mecft 641584 m | FRL= [ 71535 Mcft 662.92 UBPMDDL 29265  Mcft
Issues from the Reservoir (in Mcft) OR 649.930 m
245 VJUNL



Upper Bhadra Project Detailed Project Report
L‘)e'g:z Month | Inflow at | Requiremntat | Balance PUBT::?;O R:a:;rlvzlr Ca'\:z;:tlty Inflow Mcft T&tflsﬂns(;ﬂ Iig + D Upper Bhadra (?ver Total Evaporation CIosnggpaCity (in Bhaz:alt M(l:J“BP
UT (MCft) | UT & TA (Mcft) | (Mcft) (Mcft) Demand Met Demand Met Spillway | 8+13b+11 Mcft RL (m) Mcft) Deficit | Deficit
1 2 3 4 5 6 7 8 9 10 1" 12 13 (a) 13 (b) 14 15 16 17 18 19 20
| Jun 1529 373 1156 0 651.14 32230 2469 34699 253 253 0 0 0 253 39 651.99 34407 0 0
Il Jun 5055 373 4682 1465 651.99 34407 4082 39954 254 254 1158 1158 0 1412 39 653.49 38503 0 0
Il Jun 21093 905 20188 1465 653.49 38503 13844 53811 256 256 2316 2316 0 2572 39 657.55 51200 0 0
| Jul 42080 1057 41023 0 657.55 51200 29817 81017 947 947 2459 2459 6076 9482 50 662.91 71485 0 0
Il Jul 14362 876 13486 0 662.91 71485 11001 82486 947 947 2374 2374 7630 10951 50 662.91 71485 0 0
Il Jul 23998 697 23301 0 662.91 71485 11017 82502 1042 1042 2518 2518 7407 10967 56 662.91 71479 0 0
| Aug 15395 1217 14178 0 662.91 71479 8696 80175 2247 2247 2697 2697 3696 8640 83 662.90 71452 0 0
Il Aug 26326 1417 24909 0 662.90 71452 15064 86516 2247 2247 2696 2696 10038 14981 83 662.90 71452 0 0
Il Aug 19178 1618 17560 0 662.90 71452 9771 81223 2471 2471 2965 2965 4252 9688 91 662.90 71444 0 0
| Sep 10649 2052 8597 0 662.90 71444 6454 77898 2017 2017 2381 2381 1965 6363 94 662.90 71441 0 0
Il Sep 4003 2035 1968 1465 662.90 71441 2634 75540 2018 2018 2382 2382 0 4400 94 662.80 71046 0 0
Il Sep 6733 2018 4715 1465 662.80 71046 3597 76107 2019 2019 2383 2383 170 4572 94 662.90 71441 0 0
| Oct 4128 1589 2539 1465 662.90 71441 3224 76130 1568 1568 2381 2381 646 4595 110 662.89 71425 0 0
Il Oct 2491 1409 1082 1082 662.89 71425 1895 74402 1568 1568 1190 1190 109 2867 110 662.89 71425 0 0
Il Oct 2403 1231 172 0 662.89 71425 1872 73297 1721 1721 35 1762 121 662.89 71414 0 0
| Nov 662.89 71414 1204 72618 1940 1940 0 1940 114 662.68 70564 0 0
Il Nov 662.68 70564 2228 727192 1941 1941 0 1941 114 662.73 70737 0 0
Il Nov 662.73 70737 698 71435 1943 1943 0 1943 115 662.39 69377 0 0
| Dec 662.39 69377 900 70277 545 545 0 545 116 662.45 69616 0 0
Il Dec 662.45 69616 604 70220 545 545 0 545 116 662.44 69559 0 0
Il Dec 662.44 69559 366 69925 599 599 0 599 127 662.35 69199 0 0
| Jan 662.35 69199 372 69571 1977 1977 0 1977 112 661.93 67482 0 0
Il Jan 661.93 67482 494 67976 1977 1977 0 1977 12 661.53 65887 0 0
Il Jan 661.53 65887 94 65981 2178 2178 0 2178 124 660.96 63679 0 0
| Feb 660.96 63679 370 64049 2405 2405 0 2405 114 660.40 61530 0 0
Il Feb 660.40 61530 124 61654 2405 2405 0 2405 114 659.77 59135 0 0
Il Feb 659.77 59135 105 59240 1928 1928 0 1928 90 659.25 57222 0 0
| Mar 659.25 57222 153 57375 3249 3249 0 3249 112 658.36 54014 0 0
Il Mar 658.36 54014 332 54346 3249 3249 0 3249 12 657.49 50985 0 0
Il Mar 657.49 50985 466 51451 3575 3575 0 3575 123 656.53 47753 0 0
| Apr 656.53 47753 172 47925 2665 2665 0 2665 115 655.71 45145 0 0
Il Apr 655.71 45145 289 45434 2666 2666 0 2666 115 654.91 42653 0 0
Il Apr 654.91 42653 173 42826 2667 2667 0 2667 115 654.03 40044 0 0
| May 654.03 40044 751 40795 1072 1072 0 1072 72 653.90 39651 0 0
Il May 653.90 39651 241 39892 1072 1072 0 1072 72 653.58 38748 0 0
Il May 653.58 38748 125 38873 1179 1179 0 1179 79 653.18 37615 0 0
Total, TMC 199.42 18.87 180.56 8.40 135.70 63.36 63.36 29.90 29.90 42.02 135.28 3.44 0.00 0.00
Bhadra Reservoir
Year : 1981-82 .
Tunga Reservoir MDDL = 13832 Mcft | 641.584m | FRL= [ 71535 Mcft 662.92 UBPMDDL | 20265  Mcft
Issues from the Reservoir (in Mcft) OR 649.930 m
1008y | wo oo lvow ol mowol o TPumpedto| Reservoir | Capacity |, . ...l TotalMcft | Irrig+Domestic | UpperBhadra | . ——s - . Closing [ Unit = Mcft
SECON 246 VINL



Upper Bhadra Project

SECON

Detailed Project Report
. monu nmnow at rRequiremnt at pdiance mnow e vver 1otal Ccvaporauon . "
Period UT (MCH) UTRTA (Mcft) | (Mcfy) E:'h‘nac‘f’t’)"’ level f Mcft @*5*) | Demand | Met | Demand | Met | Spillway | 8+13b+11 et RL(m) ca";cc'% (in %:ch': D:::“
1 2 3 4 5 6 7 8 9 10 11 12 13 (a) 13 (b) 14 15 16 17 18 19 20
| Jun 1149 373 776 0 653.18 37615 1774 39389 253 253 0 0 0 253 39 653.70 39097 0 0
Il Jun 3511 373 3138 1465 653.70 39097 2649 43211 254 254 1158 1158 0 1412 39 654.61 41760 0 0
1] Jun 9524 905 8619 1465 654.61 41760 4671 47895 256 256 2316 2316 0 2572 39 655.76 45284 0 0
| Jul 17652 1057 16595 1465 655.76 45284 8654 55403 947 947 2459 2459 0 3406 50 657.77 51947 0 0
Il Jul 10627 876 9751 1465 657.77 51947 6929 60340 947 947 2374 2374 0 3321 50 659.18 56969 0 0
I Jul 11759 697 11062 1611 659.18 56969 4671 63251 1042 1042 2518 2518 0 3560 56 659.90 59635 0 0
| Aug 26582 1217 25365 1465 659.90 59635 14278 75378 2247 2247 2697 2697 0 4944 83 662.63 70351 0 0
Il Aug 36233 1417 34816 0 662.63 70351 22419 92770 2247 2247 2696 2696 16292 21235 83 662.90 71452 0 0
1] Aug 17152 1618 15534 0 662.90 71452 9940 81392 2471 2471 2965 2965 4421 9857 91 662.90 71444 0 0
| Sep 4628 2052 2576 0 662.90 71444 3838 75282 2017 2017 2381 2381 0 4398 94 662.74 70790 0 0
Il Sep 4168 2035 2133 1465 662.74 70790 3956 76211 2018 2018 2382 2382 276 4676 94 662.90 71441 0 0
I Sep 7276 2018 5258 0 662.90 71441 4549 75990 2019 2019 2383 2383 53 4455 94 662.90 71441 0 0
| Oct 2863 1589 1274 1274 662.90 71441 2342 75057 1568 1568 2381 2381 0 3949 110 662.79 70998 0 0
Il Oct 1936 1409 527 527 662.79 70998 2128 73653 1568 1568 1190 1190 0 2758 110 662.74 70785 0 0
1] Oct 1982 1231 751 0 662.74 70785 2147 72932 1727 1727 0 1727 121 662.81 71084 0 0
| Nov 662.81 71084 1769 72853 1940 1940 0 1940 114 662.74 70799 0 0
Il Nov 662.74 70799 722 71521 1941 1941 0 1941 114 662.42 69466 0 0
I Nov 662.42 69466 572 70038 1943 1943 0 1943 115 662.05 67980 0 0
| Dec 662.05 67980 825 68805 545 545 0 545 116 662.09 68144 0 0
Il Dec 662.09 68144 850 68994 545 545 0 545 116 662.14 68333 0 0
1] Dec 662.14 68333 712 69045 599 599 0 599 127 662.13 68319 0 0
| Jan 662.13 68319 529 68848 1977 1977 0 1977 112 661.74 66759 0 0
Il Jan 661.74 66759 528 67287 1977 1977 0 1977 112 661.35 65198 0 0
I Jan 661.35 65198 238 65436 2178 2178 0 2178 124 660.82 63134 ) 0
| Feb 660.82 63134 393 63527 2405 2405 0 2405 114 660.27 61008 0 0
Il Feb 660.27 61008 178 61186 2405 2405 0 2405 114 659.64 58667 ) 0
1] Feb 659.64 58667 287 58954 1928 1928 0 1928 90 659.17 56936 0 0
| Mar 659.17 56936 14 56950 3249 3249 0 3249 112 658.24 53589 0 0
Il Mar 658.24 53589 138 53727 3249 3249 0 3249 112 657.31 50366 0 0
I Mar 657.31 50366 178 50544 3575 3575 0 3575 123 656.25 46846 ) 0
| Apr 656.25 46846 60 46906 2665 2665 0 2665 115 655.39 44126 0 0
Il Apr 655.39 44126 2 44128 2666 2666 ) 2666 115 654.47 41347 0 0
1] Apr 654.47 41347 0 41347 2667 2667 0 2667 115 653.52 38565 0 0
| May 653.52 38565 23 38588 1072 1072 0 1072 72 653.12 37444 0 0
Il May 653.12 37444 0 37444 1072 1072 0 1072 72 652.70 36300 0 0
I May 652.70 36300 181 36481 1179 1179 0 1179 79 652.30 35223 0 0
Total, TMC 157.04 18.87 138.18 12.20 103.14 63.36 63.36 29.90 29.90 21.04 114.30 3.44 0.00 0.00
Bhadra Reservoir
Year : 1982:83 Tunga Reservoir MDDL = 13832 Mcft | 641.584m | FRL= | 71535 Mcit 662.92 UBPMDDL | 29265 Mcit
Issues from the Reservoir (in Mcft) OR 649.930 m
10-Dav Pumned to | Reservoir | Capacitv Total Mcft | Irrig + Domestic Upper Bhadra Closing | Unit = Mcft
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Upper Bhadra Project

SECON

Detailed Project Report

o . o | Month | Inflowat | Requiremntat | Balance |~ """ "7 | "~ o |Inflow Meft| T Over Total Evaporation L

Period UT (MCt)| UT&TA (Mcft) | (Mcft) E:'h‘nac‘f’t’)"’ level ft Meft @5*6) | Demand | Met | Demand | Met | Spillway | 8+13b+11 Mcft RL(m) ca";cc'% (in %:ch': D:::“
1 2 3 4 5 6 7 8 9 10 11 12 13 (a) 13 (b) 14 15 16 17 18 19 20
| Jun 263 373 0 0 652.30 35223 1010 36233 253 253 0 0 0 253 39 652.57 35941 0 0
Il Jun 1622 373 1249 1249 652.57 35941 1293 38483 254 254 1158 1158 0 1412 39 652.97 37032 0 0
1] Jun 917 905 12 12 652.97 37032 5287 42331 256 256 2316 2316 0 2572 39 653.92 39720 0 0
| Jul 1656 1057 599 599 653.92 39720 1091 41410 947 947 2459 2459 0 3406 50 653.30 37954 0 0
Il Jul 11303 876 10427 1465 653.30 37954 6434 45853 947 947 2374 2374 0 3321 50 654.85 42482 0 0
I Jul 23742 697 23045 1611 654.85 42482 12000 56093 1042 1042 2518 2518 0 3560 56 657.92 52477 0 0
| Aug 37656 1217 36439 1465 657.92 52477 19203 73144 2247 2247 2697 2697 0 4944 83 662.08 68117 0 0
Il Aug 25746 1417 24329 0 662.08 68117 13104 81221 2247 2247 2696 2696 4743 9686 83 662.90 71452 0 0
1] Aug 18311 1618 16693 0 662.90 71452 8640 80092 2471 2471 2965 2965 3121 8557 91 662.90 71444 0 0
| Sep 4345 2052 2293 1465 662.90 71444 2283 75192 2017 2017 2381 2381 0 4398 94 662.72 70700 0 0
Il Sep 2914 2035 879 879 662.72 70700 1708 73287 2018 2018 2382 2382 0 4400 94 662.25 68793 0 0
I Sep 2889 2018 871 871 662.25 68793 2114 71778 2019 2019 2383 2383 0 4402 94 661.88 67282 0 0
| Oct 1490 1589 0 0 661.88 67282 1505 68787 1568 1568 2381 2381 0 3949 110 661.23 64728 0 0
Il Oct 1290 1409 0 0 661.23 64728 1066 65794 1568 1568 1190 1190 0 2758 110 660.77 62926 0 0
1] Oct 2147 1231 916 0 660.77 62926 2022 64948 1727 1727 0 1727 121 660.81 63100 0 0
| Nov 660.81 63100 840 63940 1940 1940 0 1940 114 660.50 61886 0 0
Il Nov 660.50 61886 571 62457 1941 1941 0 1941 114 660.11 60402 0 0
I Nov 660.11 60402 279 60681 1943 1943 0 1943 115 659.63 58623 0 0
| Dec 659.63 58623 520 59143 545 545 0 545 116 659.59 58482 0 0
Il Dec 659.59 58482 394 58876 545 545 0 545 116 659.52 58215 0 0
1] Dec 659.52 58215 416 58631 599 599 0 599 127 659.44 57905 0 0
| Jan 659.44 57905 315 58220 1977 1977 0 1977 112 658.95 56131 0 0
Il Jan 658.95 56131 343 56474 1977 1977 0 1977 112 658.47 54385 0 0
I Jan 658.47 54385 310 54695 2178 2178 0 2178 124 657.90 52393 ) 0
| Feb 657.90 52393 129 52522 2405 2405 0 2405 114 657.20 50003 0 0
Il Feb 657.20 50003 125 50128 2405 2405 0 2405 114 656.48 47609 ) 0
1] Feb 656.48 47609 30 47639 1928 1928 0 1928 90 655.86 45621 0 0
| Mar 655.86 45621 171 45792 3249 3249 0 3249 112 654.84 42431 ) 0
Il Mar 654.84 42431 166 42597 3249 3249 0 3249 112 653.75 39236 0 0
I Mar 653.75 39236 75 39311 3575 3575 0 3575 123 652.44 35613 0 0
| Apr 652.44 35613 96 35709 2665 2665 0 2665 115 651.42 32929 0 0
Il Apr 651.42 32929 228 33157 2666 2666 0 2666 115 650.39 30376 0 0
1] Apr 650.39 30376 8 30384 2667 2667 0 2667 115 649.22 27602 0 0
| May 649.22 27602 316 27918 1072 1072 0 1072 72 648.85 26774 0 0
Il May 648.85 26774 211 26985 1072 1072 0 1072 72 648.43 25841 0 0
I May 648.43 25841 192 26033 1179 1179 0 1179 79 647.93 24775 0 0
Total, TMC 136.29 18.87 117.75 9.61 84.50 63.36 63.36 29.90 29.90 7.86 101.12 3.44 0.00 0.00

Bhadra Reservoir
Year : 198384 Tunga Reservoir MDDL = 13832 Mcft | 641.584m | FRL= | 71535 Mcit 662.92 UBPMDDL | 29265 Mcit
Issues from the Reservoir (in Mcft) OR 649.930 m
10-0ay | vowo |vo ol oovies | s | Pumpedto | Reservoir | Capacity |, . . ...| TotalMcft | Irrig+Domestic | UpperBhadra | . __ et - . Closing [ Unit=Mcft
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Upper Bhadra Project

SECON

Detailed Project Report
. muinan Hnuw atc neyuneni at Daialive MINUwW iviL wvvel 1vuai Cvapuviauvii o .

Period UT (MCR) | UT & TA (Mctt) | (Mcf) E:'h‘nac‘f’t’)"’ level f Mcft @*5*) | Demand | Met | Demand | Met | Spillway | 8+13b+11 Meft RL(m) ca";cc'% (in %:ch': D:::“
1 2 3 4 5 6 7 8 9 10 11 12 13 (a) 13 (b) 14 15 16 17 18 19 20
| Jun 9 373 0 0 647.93 24775 86 24861 253 253 0 0 0 253 39 647.83 24569 0 0
Il Jun 237 373 0 0 647.83 24569 1453 26022 254 254 1158 0 0 254 39 648.37 25729 0 -1158
I Jun 7624 905 6719 1465 648.37 25729 5297 32490 256 256 2316 2316 0 2572 39 650.19 29879 0 0
| Jul 4568 1057 3511 1465 650.19 29879 3990 35334 947 947 2459 2459 0 3406 50 651.00 31878 0 0
Il Jul 7202 876 6326 1465 651.00 31878 3448 36790 947 947 2374 2374 0 3321 50 651.61 33419 0 0
1] Jul 26830 697 26133 1611 651.61 33419 14474 49504 1042 1042 2518 2518 0 3560 56 655.95 45888 0 0
| Aug 11769 1217 10552 1465 655.95 45888 4447 51800 2247 2247 2697 2697 0 4944 83 656.22 46773 0 0
Il Aug 31040 1417 29623 1465 656.22 46773 12742 60979 2247 2247 2696 2696 0 4943 83 658.90 55953 0 0
I Aug 12575 1618 10957 1611 658.90 55953 6109 63673 2471 2471 2965 2965 0 5436 91 659.50 58146 0 0
| Sep 5879 2052 3827 1465 659.50 58146 3488 63099 2017 2017 2381 2381 0 4398 94 659.63 58607 0 0
Il Sep 7875 2035 5840 1465 659.63 58607 5055 65127 2018 2018 2382 2382 0 4400 94 660.17 60633 0 0
1] Sep 6591 2018 4573 1465 660.17 60633 4364 66461 2019 2019 2383 2383 0 4402 94 660.52 61965 0 0
| Oct 5997 1589 4408 1465 660.52 61965 3559 66989 1568 1568 2381 2381 0 3949 110 660.77 62930 0 0
Il Oct 1950 1409 541 541 660.77 62930 1251 64722 1568 1568 1190 1190 0 2758 110 660.49 61854 0 0
I Oct 3162 1231 1931 0 660.49 61854 2539 64393 1727 1727 0 1727 121 660.67 62545 0 0
| Nov 660.67 62545 2240 64785 1940 1940 0 1940 114 660.72 62731 0 0
Il Nov 660.72 62731 1028 63759 1941 1941 0 1941 114 660.45 61704 0 0
1] Nov 660.45 61704 421 62125 1943 1943 0 1943 115 660.02 60067 0 0
| Dec 660.02 60067 748 60815 545 545 0 545 116 660.04 60154 0 0
Il Dec 660.04 60154 663 60817 545 545 0 545 116 660.04 60156 0 0
I Dec 660.04 60156 943 61099 599 599 0 599 127 660.10 60373 0 0
| Jan 660.10 60373 559 60932 1977 1977 0 1977 112 659.69 58843 0 0
Il Jan 659.69 58843 430 59273 1977 1977 0 1977 112 659.24 57184 0 0
1] Jan 659.24 57184 403 57587 2178 2178 0 2178 124 658.72 55285 0 0
| Feb 658.72 55285 338 55623 2405 2405 0 2405 114 658.10 53104 ) 0
Il Feb 658.10 53104 191 53295 2405 2405 0 2405 114 657.43 50776 0 0
I Feb 657.43 50776 108 50884 1928 1928 0 1928 90 656.86 48866 0 0
| Mar 656.86 48866 431 49297 3249 3249 0 3249 112 655.96 45936 0 0
Il Mar 655.96 45936 376 46312 3249 3249 0 3249 112 655.01 42951 ) 0
1] Mar 655.01 42951 240 43191 3575 3575 0 3575 123 653.84 39493 0 0
| Apr 653.84 39493 331 39824 2665 2665 0 2665 115 652.97 37044 ) 0
Il Apr 652.97 37044 84 37128 2666 2666 0 2666 115 651.97 34347 0 0
I Apr 651.97 34347 71 34418 2667 2667 0 2667 115 650.91 31636 0 0
| May 650.91 31636 76 31712 1072 1072 0 1072 72 650.47 30568 0 0
Il May 650.47 30568 99 30667 1072 1072 0 1072 72 650.04 29523 0 0
1] May 650.04 29523 120 29643 1179 1179 0 1179 79 649.57 28385 0 0
Total, TMC 133.31 18.87 114.94 16.94 82.20 63.36 63.36 29.90 28.74 0.00 92.10 3.44 0.00 -1.16

Bhadra Reservoir
Year : 198485 Tunga Reservoir MDDL = 13832 Mcft | 641.584m | FRL= | 71535 Mcit 662.92 UBPMDDL | 29265 Mcit
Issues from the Reservoir (in Mcft) OR 649.930 m
10Day | oo |on T o . .. T..  TPumpedto| Reservoir | Capacity |, .. ...| TotalMcit | Imrig+Domestic | UpperBhadra | . _ ki Closing [ Unit=Mcft
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Upper Bhadra Project

SECON

Detailed Project Report
. monwn InTmow at Rrequiremnt at paiance y " - INTIOwW wicTt uver 1otal cvaporatuon . .
Period UT (MCH) | UT&TA (Mcf) | (M) E:'h‘nac‘f’t’)"’ level f Mcft @*5*) | Demand | Met | Demand | Met | Spillway | 8+13b+11 Meft RL(m) ca";cc'% (in %:ch': D:::“
1 2 3 4 5 6 7 8 9 10 11 12 13 (a) 13 (b) 14 15 16 17 18 19 20
| Jun 94 373 0 0 649.57 28385 29 28414 253 253 0 0 0 253 39 649.46 28122 0 0
Il Jun 12688 373 12315 1465 649.46 28122 10291 39877 254 254 1158 1158 0 1412 39 653.47 38426 0 0
1] Jun 6714 905 5809 1465 653.47 38426 4878 44769 256 256 2316 2316 0 2572 39 654.75 42158 0 0
| Jul 20343 1057 19286 1465 654.75 42158 11678 55300 947 947 2459 2459 0 3406 50 657.74 51844 0 0
Il Jul 24368 876 23492 1465 657.74 51844 13385 66694 947 947 2374 2374 0 3321 50 660.87 63323 0 0
1l Jul 13536 697 12839 1611 660.87 63323 6547 71481 1042 1042 2518 2518 0 3560 56 662.02 67865 0 0
| Aug 19745 1217 18528 0 662.02 67865 9696 77561 2247 2247 2697 2697 1082 6026 83 662.90 71452 0 0
Il Aug 13003 1417 11586 0 662.90 71452 6212 77664 2247 2247 2696 2696 1186 6129 83 662.90 71452 0 0
1] Aug 7223 1618 5605 1611 662.90 71452 3286 76349 2471 2471 2965 2965 0 5436 91 662.75 70822 0 0
| Sep 4598 2052 2546 1465 662.75 70822 2008 74295 2017 2017 2381 2381 0 4398 94 662.50 69803 0 0
Il Sep 2935 2035 900 900 662.50 69803 1801 72504 2018 2018 2382 2382 0 4400 94 662.06 68010 0 0
1l Sep 4002 2018 1984 1465 662.06 68010 3982 73456 2019 2019 2383 2383 0 4402 94 662.29 68960 0 0
| Oct 5242 1589 3653 1465 662.29 68960 4111 74536 1568 1568 2381 2381 0 3949 110 662.66 70477 0 0
Il Oct 3700 1409 2291 1465 662.66 70477 2780 74721 1568 1568 1190 1190 428 3186 110 662.89 71425 0 0
1] Oct 1607 1231 376 0 662.89 71425 1133 72558 1727 1727 0 1727 121 662.72 70710 0 0
| Nov 662.72 70710 1314 72024 1940 1940 0 1940 114 662.54 69970 0 0
Il Nov 662.54 69970 569 70539 1941 1941 0 1941 114 662.17 68484 0 0
1l Nov 662.17 68484 822 69306 1943 1943 0 1943 115 661.87 67248 0 0
| Dec 661.87 67248 816 68064 545 545 0 545 116 661.91 67403 0 0
Il Dec 661.91 67403 417 67820 545 545 0 545 116 661.84 67159 0 0
1] Dec 661.84 67159 458 67617 599 599 0 599 127 661.78 66891 0 0
| Jan 661.78 66891 349 67240 1977 1977 0 1977 112 661.34 65151 0 0
Il Jan 661.34 65151 331 65482 1977 1977 0 1977 112 660.89 63393 0 0
1l Jan 660.89 63393 68 63461 2178 2178 0 2178 124 660.31 61159 0 0
| Feb 660.31 61159 161 61320 2405 2405 0 2405 114 659.68 58801 0 0
Il Feb 659.68 58801 54 58855 2405 2405 0 2405 114 659.01 56336 0 0
1] Feb 659.01 56336 0 56336 1928 1928 0 1928 90 658.45 54318 0 0
| Mar 658.45 54318 0 54318 3249 3249 0 3249 112 657.48 50957 0 0
Il Mar 657.48 50957 412 51369 3249 3249 0 3249 112 656.60 48008 0 0
1l Mar 656.60 48008 517 48525 3575 3575 0 3575 123 655.61 44827 0 0
| Apr 655.61 44827 325 45152 2665 2665 0 2665 115 654.82 42372 0 0
Il Apr 654.82 42372 0 42372 2666 2666 0 2666 115 653.88 39591 0 0
1] Apr 653.88 39591 0 39591 2667 2667 0 2667 115 652.89 36809 0 0
| May 652.89 36809 0 36809 1072 1072 0 1072 72 652.46 35665 0 0
Il May 652.46 35665 259 35924 1072 1072 0 1072 72 652.13 34780 0 0
1l May 652.13 34780 56 34836 1179 1179 0 1179 79 651.67 33578 0 0
Total, TMC 139.80 18.87 121.21 15.84 88.75 63.36 63.36 29.90 29.90 2.70 95.95 3.44 0.00 0.00
Bhadra Reservoir
Year : 1985-86 Tunga Reservoir MDDL = 13832 Mcft | 641.584m | FRL= | 71535 Mcit 662.92 UBPMDDL | 29265 Mcit
Issues from the Reservoir (in Mcft) OR 649.930 m
10-D3Y | pyos | st ot | Doesiomonest o6 | Datannn | PUMpedto | Reservoir | Capacity |, . . ...l TotalMcft [ Irrig + Domestic Upper Bhadra e it , . Closing [ Unit=Mcft
250 VJUNL



Upper Bhadra Project Detailed Project Report
. WU [ U AL | neyuncimar | waianue oW mon uver een wvapuiauun —
Period UT (MCFt)| UT&TA (Mcft) | (Mcft) E:'h’nac‘f’t’)"’ level f Mcft #*5*6) | Demand | Met | Demand | Met | Spillway | 8+13b+11 Mcft RL(m) Ca",i.i';y, (in ?;:?ir: Dl:?i:it
1 2 3 4 5 6 7 8 9 10 11 12 13 (a) 13 (b) 14 15 16 17 18 19 20
| Jun 39 373 0 0 651.67 33578 260 33838 253 253 0 0 0 253 39 651.66 33546 0 0
Il Jun 5174 373 4801 1465 651.66 33546 3108 38119 254 254 1158 1158 0 1412 39 652.83 36668 0 0
1] Jun 18000 905 17095 1465 652.83 36668 10550 48682 256 256 2316 2316 0 2572 39 656.01 46071 0 0
| Jul 10161 1057 9104 1465 656.01 46071 5905 53441 947 947 2459 2459 0 3406 50 657.20 49985 0 0
Il Jul 8043 876 7167 1465 657.20 49985 4347 55796 947 947 2374 2374 0 3321 50 657.91 52425 0 0
I Jul 7278 697 6581 1611 657.91 52425 3912 57948 1042 1042 2518 2518 0 3560 56 658.45 54332 0 0
| Aug 21889 1217 20672 1465 658.45 54332 11806 67603 2247 2247 2697 2697 0 4944 83 660.68 62576 0 0
Il Aug 17903 1417 16486 1465 660.68 62576 11246 75286 2247 2247 2696 2696 0 4943 83 662.61 70260 0 0
1] Aug 6873 1618 5255 1611 662.61 70260 1687 73558 2471 247 2965 2965 0 5436 9N 662.06 68031 0 0
| Sep 3286 2052 1234 1234 662.06 68031 2260 71525 2017 2017 2381 2381 0 4398 94 661.81 67033 0 0
Il Sep 2897 2035 862 862 661.81 67033 1643 69538 2018 2018 2382 2382 0 4400 94 661.31 65044 0 0
1] Sep 2479 2018 461 461 661.31 65044 2131 67636 2019 2019 2383 2383 0 4402 94 660.82 63140 0 0
| Oct 4512 1589 2923 1465 660.82 63140 3719 68324 1568 1568 2381 2381 0 3949 110 661.11 64265 0 0
Il Oct 2380 1409 971 971 661.11 64265 1669 66905 1568 1568 1190 1190 0 2758 110 661.05 64037 0 0
1] Oct 1427 1231 196 0 661.05 64037 458 64495 1727 1727 0 1727 121 660.70 62647 0 0
| Nov 660.70 62647 1369 64016 1940 1940 0 1940 114 660.52 61962 0 0
Il Nov 660.52 61962 568 62530 1941 1941 0 1941 114 660.13 60475 0 0
I Nov 660.13 60475 151 60626 1943 1943 0 1943 115 659.62 58568 0 0
| Dec 659.62 58568 252 58820 545 545 0 545 116 659.51 58159 0 0
Il Dec 659.51 58159 634 58793 545 545 0 545 116 659.50 58132 0 0
1] Dec 659.50 58132 178 58310 599 599 0 599 127 659.35 57584 0 0
| Jan 659.35 57584 464 58048 1977 1977 0 1977 112 658.91 55959 0 0
Il Jan 658.91 55959 31 56270 1977 1977 0 1977 112 658.41 54181 0 0
1] Jan 658.41 54181 247 54428 2178 2178 0 2178 124 657.82 52126 0 0
| Feb 657.82 52126 269 52395 2405 2405 0 2405 114 657.17 49876 0 0
Il Feb 657.17 49876 161 50037 2405 2405 0 2405 114 656.45 47518 0 0
1] Feb 656.45 47518 53 47571 1928 1928 0 1928 90 655.84 45553 0 0
| Mar 655.84 45553 69 45622 3249 3249 0 3249 112 654.78 42261 0 0
Il Mar 654.78 42261 30 42291 3249 3249 0 3249 112 653.65 38930 0 0
I Mar 653.65 38930 47 38977 3575 3575 0 3575 123 652.32 35279 0 0
| Apr 652.32 35279 54 35333 2665 2665 0 2665 115 651.27 32553 0 0
Il Apr 651.27 32553 157 32710 2666 2666 0 2666 115 650.21 29929 0 0
1] Apr 650.21 29929 123 30052 2667 2667 0 2667 115 649.07 27270 0 0
| May 649.07 27270 35 27305 1072 1072 0 1072 72 648.57 26161 0 0
Il May 648.57 26161 82 26243 1072 1072 0 1072 72 648.08 25099 0 0
I May 648.08 25099 116 25215 1179 1179 0 1179 79 647.54 23957 0 0
Total, TMC 112.34 18.87 93.81 17.00 70.07 63.36 63.36 29.90 29.90 0.00 93.26 3.4 0.00 0.00
Year : 1986-87 . Bhadra Reservoir
Tunga Reservoir MDDL = 13832 Mcft 641,584 m | FRL = | 71535  Mcft | 662.92 UBPMDDL 29265  Mcft
Issues from the Reservoir (in Mcft) OR 649.930 m
10-Day | ... o oo [ Pumpedto | Reservoir | Capacity |,_,, TotalMcft | Irrig+ D [ UpperBhadra | . __ ot _ K Closing [ Unit=Mcft
SECON 251 VJUNL



Upper Bhadra Project

SECON

Detailed Project Report
. muinn nnow dat Reyuirernin at Ddidlce Hnuw v wvver 10l Cvapurauvin . "

Period UT (MCH) | UT & TA (Mctt) | (e E:'h‘nac‘f’t’)"’ level f Mcft #*5*) | Demand | Met | Demand | Met | Spillway | 8+13b+11 Wett RL(m) ca";cc'g (in %:ch': D:::“
1 2 3 4 5 6 7 8 9 10 11 12 13 (a) 13 (b) 14 15 16 17 18 19 20
| Jun 19 373 0 0 647.54 23957 219 24176 253 253 0 0 0 253 39 647.51 23884 0 0
Il Jun 147 373 0 0 647.51 23884 1520 25404 254 254 1158 0 0 254 39 648.09 25111 0 -1158
I Jun 11301 905 10396 1465 648.09 25111 7669 34245 256 256 2316 2316 0 2572 39 650.90 31634 0 0
| Jul 4773 1057 3716 1465 650.90 31634 2794 35892 947 947 2459 2459 0 3406 50 651.22 32436 0 0
Il Jul 13514 876 12638 1465 651.22 32436 6898 40799 947 947 2374 2374 0 3321 50 653.11 37428 0 0
1] Jul 14450 697 13753 1611 653.11 37428 8530 47569 1042 1042 2518 2518 0 3560 56 655.33 43953 0 0
| Aug 24945 1217 23728 1465 655.33 43953 14239 59656 2247 2247 2697 2697 0 4944 83 658.54 54629 0 0
Il Aug 24860 1417 23443 1465 658.54 54629 17619 73713 2247 2247 2696 2696 0 4943 83 662.22 68687 0 0
I Aug 5043 1618 3425 1611 662.22 68687 3144 73442 2471 2471 2965 2965 0 5436 91 662.03 67915 0 0
| Sep 2453 2052 401 401 662.03 67915 1720 70036 2017 2017 2381 2381 0 4398 94 661.44 65544 0 0
Il Sep 1919 2035 0 0 661.44 65544 1622 67166 2018 2018 2382 2382 0 4400 94 660.70 62672 0 0
1] Sep 2441 2018 423 423 660.70 62672 2862 65957 2019 2019 2383 2383 0 4402 94 660.39 61461 0 0
| Oct 1499 1589 0 0 660.39 61461 1780 63241 1568 1568 2381 2381 0 3949 110 659.78 59182 0 0
Il Oct 811 1409 0 0 659.78 59182 1181 60363 1568 1568 1190 1190 0 2758 110 659.33 57495 0 0
I Oct 869 1231 0 0 659.33 57495 872 58367 1727 1727 0 1727 121 659.06 56519 0 0
| Nov 659.06 56519 2373 58892 1940 1940 0 1940 114 659.15 56838 0 0
Il Nov 659.15 56838 1308 58146 1941 1941 0 1941 114 658.94 56091 0 0
1] Nov 658.94 56091 947 57038 1943 1943 0 1943 115 658.63 54980 0 0
| Dec 658.63 54980 608 55588 545 545 0 545 116 658.62 54927 0 0
Il Dec 658.62 54927 517 55444 545 545 0 545 116 658.58 54783 0 0
I Dec 658.58 54783 858 55641 599 599 0 599 127 658.62 54915 0 0
| Jan 658.62 54915 478 55393 1977 1977 0 1977 112 658.16 53304 0 0
Il Jan 658.16 53304 268 53572 1977 1977 0 1977 112 657.64 51483 0 0
1] Jan 657.64 51483 129 51612 2178 2178 0 2178 124 657.00 49310 0 0
| Feb 657.00 49310 234 49544 2405 2405 0 2405 114 656.30 47025 ) 0
Il Feb 656.30 47025 317 47342 2405 2405 0 2405 114 655.61 44823 0 0
I Feb 655.61 44823 49 44872 1928 1928 0 1928 90 654.98 42854 0 0
| Mar 654.98 42854 22 42876 3249 3249 0 3249 112 653.85 39515 0 0
Il Mar 653.85 39515 72 39587 3249 3249 0 3249 112 652.67 36226 0 0
1] Mar 652.67 36226 M 36267 3575 3575 0 3575 123 651.28 32569 0 0
| Apr 651.28 32569 31 32600 2665 2665 0 2665 115 650.16 29820 0 0
Il Apr 650.16 29820 3 29823 2666 2666 0 2666 115 648.97 27042 0 0
I Apr 648.97 27042 418 27460 2667 2667 0 2667 115 647.89 24678 0 0
| May 647.89 24678 37 24715 1072 1072 0 1072 72 647.35 23571 0 0
Il May 647.35 23571 52 23623 1072 1072 0 1072 72 646.81 22479 0 0
1] May 646.81 22479 34 22820 1179 1179 0 1179 79 646.34 21562 0 0
Total, TMC 109.04 18.87 91.92 11.37 81.77 63.36 63.36 29.90 28.74 0.00 92.10 3.44 0.00 -1.16

Year : 1987-88 . Bhadra Reservoir
Tunga Reservoir MDDL = 13832 Mcft 641,584 m | FRL = | 71535  Mcft | 662.92 UBPMDDL 29265  Mcft
Issues from the Reservoir (in Mcft) OR 649.930 m
10-Day | .. . . o | Pumpedto | Reservoir | Capacity |, .. ...| TotalMcit Irrig + D Upper Bhadra - - Closing [ Unit=Mcft
252 VJUNL



Upper Bhadra Project

SECON

Detailed Project Report

. 7| monm | inmowat | Kequiremntat | baiance . . [InTiow mcTt uver 1otal Evaporation "

Period UT (MCHt) UT?& TAMcf) | (Mcft) B(m:{)a level f Mcft #*5*6) | Demand | Met | Demand | Met | Spillway | 8+13b+11 'I;Icft RL(m) cap:n(:% (in %:?ir: Dl:::n
1 2 3 4 5 6 7 8 9 10 11 12 13 (a) 13 (b) 14 15 16 17 18 19 20
| Jun 40 373 0 0 646.34 21562 848 22410 253 253 0 0 0 253 39 646.63 22118 0 0
Il Jun 2089 373 1716 1465 646.63 22118 2406 25989 254 254 1158 0 0 254 39 648.36 25696 0 -1158
I Jun 1468 905 563 563 648.36 25696 671 26930 256 256 2316 0 0 256 39 648.79 26635 0 -2316
| Jul 10332 1057 9275 1465 648.79 26635 5356 33455 947 947 2459 2459 0 3406 50 650.24 29999 0 0
Il Jul 8391 876 7515 1465 650.24 29999 4914 36378 947 947 2374 2374 0 3321 50 651.45 33007 0 0
1] Jul 2969 697 2272 1611 651.45 33007 1123 35741 1042 1042 2518 2518 0 3560 56 651.10 32125 0 0
| Aug 1251 1217 34 34 651.10 32125 639 32798 2247 2247 2697 1286 0 3533 83 649.89 29182 0 -1411
Il Aug 6364 1417 4947 1465 649.89 29182 2809 33456 2247 2247 2696 1944 0 4191 83 649.89 29182 0 -752
I Aug 16114 1618 14496 1611 649.89 29182 7554 38347 2471 2471 2965 2965 0 5436 91 651.38 32820 0 0
| Sep 3204 2052 1152 1152 651.38 32820 1645 35617 2017 2017 2381 2381 0 4398 94 650.70 31125 0 0
Il Sep 1884 2035 0 0 650.70 31125 1289 32414 2018 2018 2382 1131 0 3149 94 649.89 29171 0 -1251
1] Sep 3295 2018 1277 1277 649.89 29171 2521 32969 2019 2019 2383 1685 0 3704 94 649.89 29171 0 -698
| Oct 2319 1589 730 730 649.89 29171 1798 31699 1568 1568 2381 866 0 2434 110 649.88 29155 0 -1515
Il Oct 3679 1409 2270 1465 649.88 29155 3157 33777 1568 1568 1190 1190 0 2758 110 650.61 30909 0 0
I Oct 2267 1231 1036 0 650.61 30909 1933 32842 1727 1727 0 1727 121 650.65 30994 0 0
| Nov 650.65 30994 342 31336 1940 1940 0 1940 114 649.94 29282 0 0
Il Nov 649.94 29282 770 30052 1941 1941 0 1941 114 649.40 27997 0 0
1] Nov 649.40 27997 1012 29009 1943 1943 0 1943 115 648.93 26951 0 0
| Dec 648.93 26951 618 27569 545 545 0 545 116 648.91 26908 0 0
Il Dec 648.91 26908 565 27473 545 545 0 545 116 648.87 26812 0 0
I Dec 648.87 26812 394 27206 599 599 0 599 127 648.72 26480 0 0
| Jan 648.72 26480 236 26716 1977 1977 0 1977 112 647.86 24627 0 0
Il Jan 647.86 24627 410 25037 1977 1977 0 1977 112 647.05 22948 0 0
1] Jan 647.05 22948 217 23165 2178 2178 0 2178 124 645.97 20863 0 0
| Feb 645.97 20863 175 21038 2405 2405 0 2405 114 644.67 18519 ) 0
Il Feb 644.67 18519 239 18758 2405 2405 0 2405 114 643.26 16239 0 0
I Feb 643.26 16239 122 16361 1928 1928 0 1928 90 641.96 14343 0 0
| Mar 641.96 14343 94 14437 3249 605 0 605 112 641.50 13720 -2644 0
Il Mar 641.50 13720 144 13864 3249 0 0 0 112 641.52 13752 -3249 0
1] Mar 641.52 13752 141 13893 3575 61 0 61 123 641.49 13709 -3514 0
| Apr 641.49 13709 229 13938 2665 106 0 106 115 641.50 13717 -2559 0
Il Apr 641.50 13717 51 13768 2666 0 0 0 115 641.45 13653 -2666 0
I Apr 641.45 13653 27 13680 2667 0 0 0 115 641.38 13565 -2667 0
| May 641.38 13565 0 13565 1072 0 0 0 72 641.33 13493 -1072 0
Il May 641.33 13493 0 13493 1072 ) 0 0 72 641.28 13421 -1072 0
1] May 641.28 13421 0 13421 1179 0 0 0 79 641.22 13342 -1179 0
Total, TMC 65.67 18.87 47.28 14.30 44.45 63.36 42.74 29.90 20.80 0.00 63.53 3.44 -20.62 -9.10

Year : 1988-89 . Bhadra Reservoir
Tunga Reservoir MDDL = 13832 Mcft 641,584 m | FRL = | 71535  Mcft | 662.92 UBPMDDL 29265  Mcft
Issues from the Reservoir (in Mcft) OR 649.930 m
10-0Y | woe | o] oocoioes | oor. | Pumpedto | Reservoir | Capacity |, . . ...l TotalMcft | lrrig + Domesti [ Upper Bhadra s et - . Closing [ Unit=Mcft
253 VJUNL



Upper Bhadra Project

SECON

Detailed Project Report

. muinan Hnuw atc neyuneni at Daialive MINUwW iviL wvvel 1vuai Cvapuviauvii o .

Period UT (MCH) | UT & TA (Mctt) | (et E:'h‘nac‘f’t’)"’ level ft Meft @5*6) | Demand | Met | Demand | Met | Spillway | 8+13b+11 Wett RL(m) ca";cc'% (in %:ch': D:::“
1 2 3 4 5 6 7 8 9 10 11 12 13 (a) 13 (b) 14 15 16 17 18 19 20
| Jun 15 373 0 0 641.22 13342 66 13408 253 0 0 0 0 0 39 641.24 13369 -253 0
Il Jun 628 373 255 255 641.24 13369 510 14134 254 254 1158 0 0 254 39 641.59 13841 0 -1158
I Jun 1721 905 816 816 641.59 13841 939 15596 256 256 2316 0 0 256 39 642.63 15301 0 -2316
| Jul 1211 1057 154 154 642.63 15301 1538 16993 947 947 2459 0 0 947 50 643.10 15996 0 -2459
Il Jul 21415 876 20539 1465 643.10 15996 13147 30608 947 947 2374 396 0 1343 50 649.91 29215 0 -1978
1] Jul 17982 697 17285 1611 649.91 29215 10836 41662 1042 1042 2518 2518 0 3560 56 653.33 38046 0 0
| Aug 23101 1217 21884 1465 653.33 38046 11181 50692 2247 2247 2697 2697 0 4944 83 655.88 45665 0 0
Il Aug 11692 1417 10275 1465 655.88 45665 6164 53293 2247 2247 2696 2696 0 4943 83 656.68 48267 0 0
I Aug 9212 1618 7594 1611 656.68 48267 5430 55308 2471 2471 2965 2965 0 5436 91 657.14 49781 0 0
| Sep 3906 2052 1854 1465 657.14 49781 3110 54356 2017 2017 2381 2381 0 4398 94 657.16 49864 0 0
Il Sep 3213 2035 1178 1178 657.16 49864 2434 53476 2018 2018 2382 2382 0 4400 94 656.90 48982 0 0
1] Sep 7167 2018 5149 1465 656.90 48982 4071 54517 2019 2019 2383 2383 0 4402 94 657.21 50021 0 0
| Oct 5069 1589 3480 1465 657.21 50021 2693 54179 1568 1568 2381 2381 0 3949 110 657.24 50120 0 0
Il Oct 1776 1409 367 367 657.24 50120 1068 51555 1568 1568 1190 1190 0 2758 110 656.81 48687 0 0
I Oct 1186 1231 0 0 656.81 48687 705 49392 1727 1727 0 1727 121 656.46 47544 0 0
| Nov 656.46 47544 565 48109 1940 1940 0 1940 114 656.00 46055 0 0
Il Nov 656.00 46055 360 46415 1941 1941 0 1941 114 655.46 44360 0 0
1] Nov 655.46 44360 398 44758 1943 1943 0 1943 115 654.92 42700 0 0
| Dec 654.92 42700 723 43423 545 545 0 545 116 654.95 42762 0 0
Il Dec 654.95 42762 1254 44016 545 545 0 545 116 655.14 43355 0 0
I Dec 655.14 43355 310 43665 599 599 0 599 127 655.00 42939 0 0
| Jan 655.00 42939 66 43005 1977 1977 0 1977 112 654.33 40916 0 0
Il Jan 654.33 40916 184 41100 1977 1977 0 1977 112 653.67 39011 0 0
1] Jan 653.67 39011 207 39218 2178 2178 0 2178 124 652.93 36916 0 0
| Feb 652.93 36916 169 37085 2405 2405 0 2405 114 652.05 34566 ) 0
Il Feb 652.05 34566 569 35135 2405 2405 0 2405 114 651.30 32616 0 0
I Feb 651.30 32616 205 32821 1928 1928 0 1928 90 650.57 30803 0 0
| Mar 650.57 30803 0 30803 3249 3249 0 3249 112 649.14 27442 0 0
Il Mar 649.14 27442 68 27510 3249 3249 0 3249 112 647.63 24149 0 0
1] Mar 647.63 24149 59 24208 3575 3575 0 3575 123 645.79 20510 0 0
| Apr 645.79 20510 111 20621 2665 2665 0 2665 115 644.26 17841 ) 0
Il Apr 644.26 17841 42 17883 2666 2666 0 2666 115 642.49 15102 0 0
I Apr 642.49 15102 43 15145 2667 1313 0 1313 115 641.50 13717 -1354 0
| May 641.50 13717 6 13723 1072 0 0 0 72 641.45 13651 -1072 0
Il May 641.45 13651 6 13657 1072 ) 0 0 72 641.40 13585 -1072 0
1] May 641.40 13585 0 13585 1179 0 0 0 79 641.34 13506 -1179 0
Total, TMC 109.29 18.87 90.83 14.78 69.24 63.36 58.43 29.90 21.99 0.00 80.42 3.44 -4.93 -7.91

Bhadra Reservoir
Year : 198990 Tunga Reservoir MDDL = 13832 Mcft | 641.584m | FRL= | 71535 Mcit 662.92 UBPMDDL | 29265 Mcit
Issues from the Reservoir (in Mcft) OR 649.930 m
10-0ay | oo |ve ol oovies | s | Pumpedto | Reservoir | Capacity |, . . ...| TotalMcft | Irrig+Domestic | UpperBhadra | . __ et - . Closing [ Unit=Mcft
254 VJUNL



Upper Bhadra Project Detailed Project Report

. muinan Hnuw atc neyuneni at Daialive MINUwW iviL wvvel 1vuai Cvapulauvi o .

Period UT (MCR) | UT & TA (Mctt) | (Mcf) E:'h‘nac‘f’t’)"’ level f Mcft @5 | Demand | Met | Demand | Met | Spillway | 8+13b+11 Meft RL(m) ca";cc'% (in %:ch': D:::“
1 2 3 4 5 6 7 8 9 10 11 12 13 (a) 13 (b) 14 15 16 17 18 19 20
| Jun 24 373 0 0 641.34 13506 609 14115 253 253 0 0 0 253 39 641.58 13823 0 0
[ Jun 7368 373 6995 1465 641.58 13823 4872 20160 254 254 1158 0 0 254 39 645.43 19867 0 -1158
1l Jun 5456 905 4551 1465 645.43 19867 2100 23431 256 256 2316 0 0 256 39 647.14 23136 0 -2316
I Jul 6349 1057 5292 1465 647.14 23136 3345 27946 947 947 2459 0 0 947 50 648.93 26949 0 -2459
Il Jul 6033 876 5157 1465 648.93 26949 3498 31911 947 947 2374 1699 0 2646 50 649.91 29215 0 -675
Il Jul 36407 697 35710 1611 649.91 29215 27464 58290 1042 1042 2518 2518 0 3560 56 658.55 54674 0 0
| Aug 12085 1217 10868 1465 658.55 54674 6482 62621 2247 2247 2697 2697 0 4944 83 659.35 57594 0 0
[ Aug 16551 1417 15134 1465 659.35 57594 9880 68938 2047 2047 2696 2696 0 4943 83 661.02 63912 0 0
1l Aug 17186 1618 15568 1611 661.02 63912 9572 75095 2471 2471 2965 2965 0 5436 91 662.44 69568 0 0
I Sep 4659 2052 2607 1465 662.44 69568 2205 73238 2017 2017 2381 2381 0 4398 94 662.24 68746 0 0
Il Sep 2636 2035 601 601 662.24 68746 1483 70830 2018 2018 2382 2382 0 4400 94 661.64 66336 0 0
Il Sep 3798 2018 1780 1465 661.64 66336 2535 70335 2019 2019 2383 2383 0 4402 9% 661.51 65839 0 0
| Oct 2701 1589 1112 1112 661.51 65839 2245 69196 1568 1568 2381 2381 0 3949 110 661.34 65137 0 0
[ Oct 1340 1409 0 0 661.34 65137 1659 66796 1568 1568 1190 1190 0 2758 110 661.03 63928 0 0
1l Oct 1037 1231 0 0 661.03 63928 1267 65195 1727 1727 0 1727 121 660.88 63347 0 0
I Nov 660.88 63347 998 64345 1940 1940 0 1940 114 660.60 62291 0 0
Il Nov 660.60 62291 846 63137 1941 1941 0 1941 114 660.29 61082 0 0
Il Nov 660.29 61082 288 61370 1943 1943 0 1943 115 659.82 59312 0 0
| Dec 659.82 59312 445 59757 545 545 0 545 116 659.76 59096 0 0
[ Dec 659.76 59096 430 59526 545 545 0 545 116 659.70 58865 0 0
1l Dec 659.70 58865 506 59371 599 599 0 599 127 659.64 58645 0 0
I Jan 659.64 58645 171 58816 1977 1977 0 1977 112 659.12 56727 0 0
Il Jan 659.12 56727 235 56962 1977 1977 0 1977 112 658.60 54873 0 0
Il Jan 658.60 54873 151 55024 2178 2178 0 2178 124 658.00 52722 0 0
| Feb 658.00 52722 221 52943 2405 2405 0 2405 114 657.33 50424 0 0
[ Feb 657.33 50424 127 50551 2405 2405 0 2405 114 656.61 48032 0 0
1l Feb 656.61 48032 55 48087 1928 1928 0 1928 90 656.01 46069 0 0
I Mar 656.01 46069 135 46204 3249 3249 0 3249 112 654.97 42843 0 0
Il Mar 654.97 42843 24 42867 3249 3249 0 3249 112 653.85 39506 0 0
Il Mar 653.85 39506 90 39596 3575 3575 0 3575 123 652.55 35898 0 0
| Apr 652.55 35898 98 35996 2665 2665 0 2665 115 651.53 33216 0 0
[ Apr 651.53 33216 126 33342 2666 2666 0 2666 115 650.47 30561 0 0
1l Apr 650.47 30561 13 30574 2667 2667 0 2667 115 649.31 27792 0 0
I May 649.31 27792 226 28018 1072 1072 0 1072 72 648.89 26874 0 0
Il May 648.89 26874 393 27267 1072 1072 0 1072 72 648.56 26123 0 0
Il May 648.56 26123 559 26682 1179 1179 0 1179 79 648.23 25424 0 0
Total, TMC 123.63 18.87 105.38 16.65 85.35 63.36 63.36 29.90 23.29 0.00 86.65 3.44 0.00 -6.61

Year : 1990-91 Bhadra Reservoir
Tunga Reservoir MDDL = 13832 Mcft | 641.584m | FRL= [ 71535 Mcft | 66292 [m UBPMDDL | 20265  Mcft
Issues from the Reservoir (in Mcft) OR 649.930 m
10-Day | v | o] oomies | s | Pumpedto | Reservoir | Capacity |, . ...| TotalMcft |  Irrig+Domestic | UpperBhadra | . __ . - N Closing [ Unit=Mcft

SECON 255 VJNL



Upper Bhadra Project

SECON

Detailed Project Report
. muina mnuw au neyuneninm at Daialve VW it wvvel 1vwai cvapviauvii . .
Period UT (MCf) | UT & TA (Mctt) | (et E:'h‘nac‘f’t’)"’ level f Mcft @5 | Demand | Met | Demand | Met | Spillway | 8+13b+11 Meft RL(m) ca";‘;‘;’; fin %:’;Idc': Dl:?i:it
1 2 3 4 5 6 7 8 9 10 11 12 13 (a) 13 (b) 14 15 16 17 18 19 20
| Jun 1136 373 763 0 648.23 25424 636 26060 253 253 0 0 0 253 39 648.39 25768 0 0
Il Jun 8555 373 8182 1465 648.39 25768 4865 32098 254 254 1158 1158 0 1412 39 650.50 30647 0 0
1] Jun 10281 905 9376 1465 650.50 30647 5747 37858 256 256 2316 2316 0 2572 39 652.31 35247 0 0
| Jul 17468 1057 16411 1465 652.31 35247 8651 45363 947 947 2459 2459 0 3406 50 654.66 41907 0 0
Il Jul 18024 876 17148 1465 654.66 41907 7257 50629 947 947 2374 2374 0 3321 50 656.37 47258 0 0
I Jul 13907 697 13210 1611 656.37 47258 6594 55463 1042 1042 2518 2518 0 3560 56 657.74 51847 0 0
| Aug 8768 1217 7551 1465 657.74 51847 4554 57865 2247 2247 2697 2697 0 4944 83 658.03 52838 0 0
Il Aug 32518 1417 31101 1465 658.03 52838 18635 72938 2247 2247 2696 2696 0 4943 83 662.03 67912 0 0
1] Aug 23284 1618 21666 0 662.03 67912 13618 81530 2471 2471 2965 2965 4559 9995 91 662.90 71444 0 0
| Sep 12734 2052 10682 0 662.90 71444 6222 77666 2017 2017 2381 2381 1733 6131 94 662.90 71441 0 0
Il Sep 4444 2035 2409 1465 662.90 71441 2640 75546 2018 2018 2382 2382 0 4400 94 662.80 71052 0 0
I Sep 2580 2018 562 562 662.80 71052 1713 73327 2019 2019 2383 2383 0 4402 94 662.26 68831 0 0
| Oct 2039 1589 450 450 662.26 68831 1533 70814 1568 1568 2381 2381 0 3949 110 661.74 66755 0 0
Il Oct 1609 1409 200 200 661.74 66755 1770 68725 1568 1568 1190 1190 0 2758 110 661.52 65857 0 0
1] Oct 2738 1231 1507 0 661.52 65857 3321 69178 1727 1727 0 1727 121 661.89 67330 0 0
| Nov 661.89 67330 1461 68791 1940 1940 0 1940 114 661.74 66737 0 0
Il Nov 661.74 66737 1377 68114 1941 1941 0 1941 114 661.57 66059 0 0
I Nov 661.57 66059 657 66716 1943 1943 0 1943 115 661.21 64658 0 0
| Dec 661.21 64658 728 65386 545 545 0 545 116 661.23 64725 0 0
Il Dec 661.23 64725 371 65096 545 545 0 545 116 661.16 64435 0 0
1] Dec 661.16 64435 698 65133 599 599 0 599 127 661.15 64407 0 0
| Jan 661.15 64407 527 64934 1977 1977 0 1977 112 660.75 62845 0 0
Il Jan 660.75 62845 538 63383 1977 1977 0 1977 112 660.34 61294 0 0
I Jan 660.34 61294 5 61299 2178 2178 0 2178 124 659.73 58997 0 0
| Feb 659.73 58997 369 59366 2405 2405 0 2405 114 659.15 56847 0 0
Il Feb 659.15 56847 141 56988 2405 2405 0 2405 114 658.49 54469 ) 0
1] Feb 658.49 54469 87 54556 1928 1928 0 1928 90 657.94 52538 0 0
| Mar 657.94 52538 129 52667 3249 3249 0 3249 112 656.99 49306 ) 0
Il Mar 656.99 49306 65 49371 3249 3249 0 3249 112 655.99 46010 0 0
I Mar 655.99 46010 18 46028 3575 3575 0 3575 123 654.80 42330 0 0
| Apr 654.80 42330 345 42675 2665 2665 0 2665 115 653.98 39895 0 0
Il Apr 653.98 39895 190 40085 2666 2666 0 2666 115 653.07 37304 ) 0
1] Apr 653.07 37304 55 37359 2667 2667 0 2667 115 652.05 34577 0 0
| May 652.05 34577 69 34646 1072 1072 0 1072 72 651.64 33502 0 0
Il May 651.64 33502 449 33951 1072 1072 0 1072 72 651.37 32807 0 0
I May 651.37 32807 666 33473 1179 1179 0 1179 79 651.14 32215 0 0
Total, TMC 160.09 18.87 141.22 13.08 96.70 63.36 63.36 29.90 29.90 6.29 99.55 3.44 0.00 0.00
Year : 199192 . Bhadra Reservoir
Tunga Reservoir MDDL = 13832 Mcft 641,584 m | FRL = | 71535  Mcft 662.92 UBPMDDL 29265  Mcft
| Issues from the Reservoir (in Mcft) OR 649.930 m
10-DaY | pyrniin | it ot | Dannivamnt at | Ralanna | Pumpedto | Reservoir | Capacity |, ;. .l Total Mcft | Irrig + D i | Upper Bhadra Nuar Tatal £ # Closing | Unit = Mcft
256 VJUNL



Upper Bhadra Project Detailed Project Report

vy mun

L menn | wmemas | nequnenn e | saanee wver v | vapoiauun —
Period UT (MCFt)| UT&TA (Mcft) | (Mcft) E:'h’nac‘f’t’)"’ level f Mcft @5 | Demand | Met | Demand | Met | Spillway | 8+13b+11 Meft RL (m) Cap:n‘;';t’; (in %:’;Idc': D‘:::it
1 2 3 4 5 6 7 8 9 10 1 12 13(a) | 13(b) 14 15 16 17 18 19 20
[ Jun | 4997 373 4624 0 651.14 32215 | 3159 35374 253 253 0 0 0 253 39 652.25 35082 0 0
I Jun | 9939 373 9566 1465 652.25 35082 | 5285 41831 254 254 1158 | 1158 0 1412 39 654.15 40380 0 0
i Jun | 6100 905 5195 1465 654.15 40380 | 3144 44989 256 256 2316 | 2316 0 2572 39 654.82 42378 0 0
[ Ju | 8869 1057 7812 1465 654.82 42378 | 5143 48985 947 947 2459 | 2459 0 3406 50 655.84 45529 0 0
I Ju | 20283 876 19407 1465 655.84 45529 | 11582 58576 947 947 2374 | 2374 0 3321 50 658.70 55205 0 0
il Wl | 3279 697 32098 1611 658.70 55205 | 17990 74306 1042 1042 2518 | 2518 0 3560 56 662.84 71190 0 0
[ Aug | 16256 1217 15039 0 662.84 71190 | 6850 78040 2247 2247 2697 | 2697 | 1561 6505 83 662.90 71452 0 0
I Aug | 23810 1417 22393 0 662.90 71452 | 10777 82229 2247 2247 2696 | 269 | 5751 10694 83 662.90 71452 0 0
i Aug | 14865 1618 13247 0 662.90 71452 | 5941 77393 2471 2471 2965 | 2965 | 422 5858 o1 662.90 71444 0 0
[ Sep | 4430 2052 2378 1465 662.90 71444 | 2603 75512 2017 2017 2381 | 2381 0 4398 94 662.79 71020 0 0
I Sep | 2762 2035 727 727 662.79 71020 | 239 74143 2018 2018 2382 | 2382 0 4400 94 662.46 69649 0 0
il Sep | 2375 2018 357 357 662.46 69649 | 1938 71944 2019 2019 2383 | 2383 0 4402 9 661.92 67448 0 0
[ Ot | 2972 1589 1383 1383 661.92 67448 | 2049 70880 1568 1568 2381 | 2381 0 3949 110 661.76 66821 0 0
I Oct | 2088 1409 679 679 661.76 66821 2917 70417 1568 1568 1190 | 1190 0 2758 110 661.94 67549 0 0
i Oct | 1244 1231 13 0 661.94 67549 | 1800 69349 1727 1727 0 1727 121 661.93 67501 0 0
[ Nov 661.93 67501 1576 69077 1940 1940 0 1940 114 661.81 67023 0 0
I Nov 661.81 67023 | 1228 68251 1941 1941 0 1941 114 661.60 66196 0 0
i Nov 661.60 66196 814 67010 1043 1043 0 1943 115 661.29 64952 0 0
[ Dec 661.29 64952 636 65588 545 545 0 545 116 661.28 64927 0 0
I Dec 661.28 64927 665 65592 545 545 0 545 116 661.28 64931 0 0
i Dec 661.28 64931 683 65614 599 599 0 599 127 661.27 64888 0 0
[ Jan 661.27 64388 515 65403 1977 1977 0 1977 12 660.87 63314 0 0
I Jan 660.87 63314 a2 63686 1977 1977 0 1977 12 660.42 61597 0 0
i Jan 660.42 61597 419 62016 2178 2178 0 2178 124 659.92 59714 0 0
[ Feb 659.92 59714 651 60365 2405 2405 0 2405 114 659.42 57846 0 0
I Feb 659.42 57846 409 58255 2405 2405 0 2405 114 658.34 55736 0 0
i Feb 658.84 55736 112 55848 1928 1928 0 1928 90 658.31 53830 0 0
[ Mar 658.31 53830 332 54162 3249 3249 0 3249 12 657.44 50801 0 0
I Mar 657.44 50801 47 50848 3249 3249 0 3249 2 656.44 47487 0 0
i Mar 656.44 47487 100 47587 3575 3575 0 3575 123 655.31 43889 0 0
[ Apr 655.31 43889 70 43959 2665 2665 0 2665 115 654.42 41179 0 0
I Apr 654.42 4179 0 4179 2666 2666 0 2666 115 653.46 38398 0 0
i Apr 653.46 38398 39 38437 2667 2667 0 2667 115 652.46 35655 0 0
[ May 652.46 35655 0 35655 1072 1072 0 1072 72 652.03 34511 0 0
I May 652.03 34511 166 34677 1072 1072 0 1072 72 651.65 33533 0 0
i May 651.65 33533 236 33769 179 179 0 1179 79 651.25 32511 0 0

Total, TMC 153.79 18.87 13492 | 12,08 92.64 63.36 63.36 2990 | 2990 | 773 | 100.99 3.44 000 | 000
Bhadra Reservoir
Year :1992:93 Tunga Reservoir MDDL = 13832 Mcft | 641.584m | FRL= | 71535 Mct | 66292 |m UBPMDDL | 29265 Mcit
Issues from the Reservoir (in Mcft) OR 649.930 m
10-0ay | v |vo ol oovies | s | Pumpedto | Reservoir | Capacity |, . . ...| TotalMcft | Irrig+Domestic | UpperBhadra | . __ i - N Closing [ Unit=Mcft

SECON 257 VJNL



Upper Bhadra Project

SECON

Detailed Project Report
. muinan Hnuw atc neyuneni at Daialive MINUwW iviL wvvel 1vuai Cvapuviauvii o .

Period UT (MCR) | UT & TA (Mctt) | (Mcf) E:'h‘nac‘f’t’)"’ level f Mcft @5 | Demand | Met | Demand | Met | Spillway | 8+13b+11 Meft RL(m) ca";cc'% (in %:ch': D:::“
1 2 3 4 5 6 7 8 9 10 11 12 13 (a) 13 (b) 14 15 16 17 18 19 20
| Jun 135 373 0 0 651.25 32511 614 33125 253 253 0 0 [ 253 39 651.38 32833 0 0
Il Jun 2390 373 2017 1465 651.38 32833 1956 36253 254 254 1158 1158 0 1412 39 652.14 34802 0 0
I Jun 17205 905 16300 1465 652.14 34802 12950 49217 256 256 2316 2316 0 2572 39 656.17 46606 0 0
| Jul 6173 1057 5116 1465 656.17 46606 3681 51751 947 947 2459 2459 0 3406 50 656.69 48295 0 0
Il Jul 7766 876 6890 1465 656.69 48295 4471 54231 947 947 2374 2374 0 3321 50 657.46 50860 0 0
1] Jul 31866 697 31169 1611 657.46 50860 19936 72407 1042 1042 2518 2518 0 3560 56 662.25 68791 0 0
| Aug 10047 1217 8830 1465 662.25 68791 6168 76423 2247 2247 2697 2697 0 4944 83 662.89 71396 0 0
Il Aug 37804 1417 36387 0 662.89 71396 18954 90350 2247 2247 2696 2696 13872 18815 83 662.90 71452 0 0
I Aug 18352 1618 16734 0 662.90 71452 10842 82294 2471 2471 2965 2965 5323 10759 91 662.90 71444 0 0
| Sep 14755 2052 12703 0 662.90 71444 8062 79506 2017 2017 2381 2381 3573 7971 94 662.90 71441 0 0
Il Sep 5740 2035 3705 0 662.90 71441 3785 75226 2018 2018 2382 2382 0 4400 94 662.73 70732 0 0
1] Sep 4278 2018 2260 1465 662.73 70732 3354 75551 2019 2019 2383 2383 0 4402 94 662.80 71055 0 0
| Oct 5736 1589 4147 0 662.80 71055 4299 75354 1568 1568 2381 2381 0 3949 110 662.86 71295 0 0
Il Oct 2307 1409 898 0 662.86 71295 2587 73882 1568 1568 1190 1190 0 2758 110 662.79 71014 0 0
I Oct 1825 1231 594 0 662.79 71014 2000 73014 1727 1727 0 1727 121 662.83 71166 0 0
| Nov 662.83 71166 1310 72476 1940 1940 0 1940 114 662.65 70422 0 0
Il Nov 662.65 70422 7569 77991 1941 1941 4515 6456 114 662.89 71421 0 0
1] Nov 662.89 71421 3783 75204 1943 1943 1726 3669 115 662.89 71420 0 0
| Dec 662.89 71420 1553 72973 545 545 893 1438 116 662.89 71419 0 0
Il Dec 662.89 71419 1140 72559 545 545 479 1024 116 662.89 71419 0 0
I Dec 662.89 71419 1105 72524 599 599 390 989 127 662.89 71408 0 0
| Jan 662.89 71408 679 72087 1977 1977 0 1977 112 662.55 69998 0 0
Il Jan 662.55 69998 391 70389 1977 1977 0 1977 112 662.13 68300 0 0
1] Jan 662.13 68300 577 68877 2178 2178 0 2178 124 661.70 66575 0 0
| Feb 661.70 66575 760 67335 2405 2405 0 2405 114 661.25 64816 ) 0
Il Feb 661.25 64816 502 65318 2405 2405 0 2405 114 660.74 62799 0 0
I Feb 660.74 62799 336 63135 1928 1928 0 1928 90 660.30 61117 0 0
| Mar 660.30 61117 182 61299 3249 3249 0 3249 112 659.45 57938 0 0
Il Mar 659.45 57938 220 58158 3249 3249 0 3249 112 658.58 54797 ) 0
1] Mar 658.58 54797 360 55157 3575 3575 0 3575 123 657.63 51459 0 0
| Apr 657.63 51459 113 51572 2665 2665 0 2665 115 656.84 48792 ) 0
Il Apr 656.84 48792 87 48879 2666 2666 0 2666 115 656.01 46098 0 0
I Apr 656.01 46098 269 46367 2667 2667 0 2667 115 655.21 43585 0 0
| May 655.21 43585 486 44071 1072 1072 0 1072 72 655.00 42927 0 0
Il May 655.00 42927 481 43408 1072 1072 0 1072 72 654.78 42264 0 0
1] May 654.78 42264 354 42618 1179 1179 0 1179 79 654.48 41360 0 0
Total, TMC 166.38 18.87 147.75 10.40 125.92 63.36 63.36 29.90 29.90 30.77 124,03 3.44 0.00 0.00

Bhadra Reservoir
Year : 199394 Tunga Reservoir MDDL = 13832 Mcft | 641.584m | FRL= | 71535 Mcit 662.92 UBPMDDL | 29265 Mcit
Issues from the Reservoir (in Mcft) OR 649.930 m
10Day | .. . |.. .T. T | Pumpedto | Reservoir | Capacity |, .. ...| TotalMcft [ lrrig + Domestic Upper Bhadra - - Closing [ Unit=Mcft
258 VUNL



Upper Bhadra Project

SECON

Detailed Project Report
. monin InTmow at requiremnt at baiance y " - INTIOW NICTT uver 1otal Evaporauon N N
Period UT (MCHR) UTETA Mef) | (Mcky) B(m:{)a level f Mcft @5 | Demand | Met | Demand | Met | Spillway | 8+13b+11 et RL(m) ca";‘;‘;’; fin %:’;Idc': Dl:?i:it
1 2 3 4 5 6 7 8 9 10 11 12 13 (a) 13 (b) 14 15 16 17 18 19 20
| Jun 177 373 0 0 654.48 41360 428 41788 253 253 0 0 0 253 39 654.52 41496 0 0
I Jun 4814 373 4441 1465 654.52 41496 3263 46224 254 254 1158 1158 0 1412 39 655.60 44773 0 0
1] Jun 1850 905 945 945 655.60 44773 1200 46918 256 256 2316 2316 0 2572 39 655.45 44307 0 0
| Jul 6202 1057 5145 1465 655.45 44307 4046 49817 947 947 2459 2459 0 3406 50 656.10 46361 0 0
Il Jul 22391 876 21515 1465 656.10 46361 10862 58688 947 947 2374 2374 0 3321 50 658.73 55317 0 0
i Jul 15306 697 14609 1611 658.73 55317 8153 65081 1042 1042 2518 2518 0 3560 56 660.39 61465 0 0
| Aug 19525 1217 18308 1465 660.39 61465 10988 73917 2247 2247 2697 2697 0 4944 83 662.27 68890 0 0
I Aug | 25010 1417 23593 0 662.27 68890 11951 80841 2047 2047 2696 2696 4363 9306 83 662.90 71452 0 0
1] Aug 12377 1618 10759 0 662.90 71452 6798 78250 2471 2471 2965 2965 1279 6715 91 662.90 71444 0 0
| Sep 7479 2052 5427 0 662.90 71444 4157 75601 2017 2017 2381 2381 0 4398 94 662.82 71109 0 0
Il Sep 3616 2035 1581 1465 662.82 71109 2139 74713 2018 2018 2382 2382 0 4400 94 662.60 70219 0 0
i Sep 2493 2018 475 475 662.60 70219 1728 72422 2019 2019 2383 2383 0 4402 94 662.04 67926 0 0
| Oct 4271 1589 2682 1465 662.04 67926 2897 72287 1568 1568 2381 2381 0 3949 110 662.11 68228 0 0
I Oct 8020 1409 6611 0 662.11 68228 7375 75603 1568 1568 1190 1190 1310 4068 110 662.89 71425 0 0
1] Oct 5666 1231 4435 0 662.89 71425 7169 78594 1727 1727 5332 7059 121 662.89 71414 0 0
| Nov 662.89 71414 2153 73567 1940 1940 92 2032 114 662.89 71421 0 0
Il Nov 662.89 71421 1329 72750 1941 1941 0 1941 114 662.72 70695 0 0
i Nov 662.72 70695 1242 71937 1943 1943 0 1943 115 662.52 69879 0 0
| Dec 662.52 69879 1278 71157 545 545 0 545 116 662.67 70496 0 0
I Dec 662.67 70496 789 71285 545 545 0 545 116 662.70 70624 0 0
1] Dec 662.70 70624 737 71361 599 599 0 599 127 662.70 70635 0 0
| Jan 662.70 70635 441 71076 1977 1977 0 1977 112 662.30 68987 0 0
Il Jan 662.30 68987 775 69762 1977 1977 0 1977 112 661.97 67673 0 0
i Jan 661.97 67673 429 68102 2178 2178 0 2178 124 661.50 65800 0 0
| Feb 661.50 65800 552 66352 2405 2405 0 2405 114 661.00 63833 0 0
I Feb 661.00 63833 332 64165 2405 2405 0 2405 114 660.44 61646 0 0
1] Feb 660.44 61646 49 61695 1928 1928 0 1928 90 659.92 59677 0 0
| Mar 659.92 50677 233 59910 3249 3249 0 3249 112 659.07 56549 0 0
Il Mar 659.07 56549 101 56650 3249 3249 0 3249 112 658.16 53289 0 0
i Mar 658.16 53289 52 53341 3575 3575 0 3575 123 657.10 49643 0 0
| Apr 657.10 49643 25 49668 2665 2665 0 2665 115 656.26 46888 0 0
I Apr 656.26 46888 715 47603 2666 2666 0 2666 115 655.61 44822 0 0
1] Apr 655.61 44822 215 45037 2667 2667 0 2667 115 654.78 42255 0 0
| May 654.78 42255 116 42371 1072 1072 0 1072 72 654.43 41227 0 0
Il May 654.43 41227 123 41350 1072 1072 0 1072 72 654.09 40206 0 0
i May 654.09 40206 69 40275 1179 1179 0 1179 79 653.68 39017 0 0
Total, TMC 139.20 18.87 120.53 11.82 94.91 63.36 63.36 29.90 29.90 12.38 105.63 3.44 0.00 0.00
Bhadra Reservoir
Year : 199495 Tunga Reservoir MDDL = 13832 Mt 641584m | FRL= | 71535 Mcht 662.92 UBPMDDL | 29265 Mcit
| Issues from the Reservoir (in Mcft) OR 649.930 m
10-Day | o | o] Bomoie s | oot | Pumpedto | Reservoir | Capacity |, . .../ TotalMcft | lrrig + Domesti [ Upper Bhadra e et - ] Closing [ Unit = Mcft
259 VINL



Upper Bhadra Project Detailed Project Report

. mui nnuw ai neyunenin at Daiailive HINVW WiviL wvel 1vuai cvapviauvii o .

Period UT (MCh) | UT & TA (Mctt) | (Mcfy) E:'h‘nac‘f’t’)"’ level ft Meft @*5*6) | Demand |  Met | Demand | Met | Spillway | 8+13b+1 Meft RL(m) ca";‘;‘;’; (in %:’;Idc': Dl:?i:it
1 2 3 4 5 6 7 8 9 10 1 12 13(a) | 13(b) 14 15 16 17 18 19 20
[ Jun | 2808 373 2435 0 653.68 39017 | 2657 41674 253 253 0 0 0 253 39 654.49 41382 0 0
I Jun | 9207 373 8834 1465 654.49 41382 | 6378 49225 254 254 1158 | 1158 0 1412 39 656.53 47774 0 0
il Jun | 13339 905 12434 1465 656.53 47774 | 8068 57306 256 256 2316 | 2316 0 2572 39 658.55 54695 0 0
[ | 18617 1057 17560 1465 658.55 54695 | 9055 65215 947 947 2459 | 2459 0 3406 50 660.46 61759 0 0
I Ju | 50068 876 49192 0 660.46 61750 | 20044 91703 947 947 2374 | 2374 | 16847 | 20168 50 662.91 71485 0 0
i | 39673 697 38976 0 662.91 71485 | 23204 94709 1042 1042 2518 | 2518 | 19614 | 23174 56 662.91 71479 0 0
[ Aug | 18996 1217 17779 0 662.91 71479 | 12986 84465 2247 2247 2697 | 2697 | 7986 12930 83 662.90 71452 0 0
I Aug | 10509 1417 9092 0 662.90 71452 | 5267 76719 2247 2247 2696 | 269 241 5184 83 662.90 71452 0 0
il Aug | 20516 1618 18898 0 662.90 71452 | 9584 81036 2471 2471 2965 | 2965 | 4065 9501 o1 662.90 71444 0 0
[ Sep | 23482 2052 21430 0 662.90 71444 | 11104 82548 2017 2017 2381 | 2381 | 6615 11013 94 662.90 71441 0 0
I Sep | 5957 2035 3922 1465 662.90 71441 3160 76066 2018 2018 2382 | 2382 131 4531 94 662.90 71441 0 0
i Sep | 3087 2018 1069 1069 662.90 71441 2222 74732 2019 2019 2383 | 2383 0 402 94 662.60 70236 0 0
[ Oct | 3947 1589 2358 1465 662.60 70236 | 3497 75198 1568 1568 2381 | 2381 0 3949 110 662.82 71139 0 0
I Oct | 3628 1409 2219 0 662.82 71139 | 3748 74887 1568 1568 1190 | 1190 594 3352 110 662.89 71425 0 0
il Oct | 4331 1231 3100 0 662.9 71425 | 3942 75367 1727 1727 2105 3832 121 662.89 71414 0 0
[ Nov 662.89 7414 | 2183 73597 1940 1940 122 2062 114 662.89 71421 0 0
I Nov 662.89 71421 1320 72741 1941 1941 0 1941 114 662.71 70686 0 0
i Nov 662.71 70686 914 71600 1943 1943 0 1943 115 66243 69542 0 0
[ Dec 662.43 69542 778 70320 545 545 0 545 116 662.46 69659 0 0
I Dec 662.46 69659 557 70216 545 545 0 545 116 66244 69555 0 0
il Dec 662.44 69555 885 70440 599 599 0 599 127 662.48 69714 0 0
[ Jan 66248 69714 1575 71289 1977 1977 0 1977 2 662.35 69200 0 0
I Jan 662.35 69200 | 3337 72537 1977 1977 0 1977 12 662.66 70448 0 0
i Jan 662.66 70448 | 2553 73001 2178 2178 0 278 124 662.72 70699 0 0
[ Feb 662.72 70699 460 71159 2405 2405 0 2405 14 662.21 68640 0 0
I Feb 662.21 68640 17 68657 2405 2405 0 2405 114 661.59 66138 0 0
il Feb 66159 66138 75 66213 1928 1928 0 1928 90 661.10 64195 0 0
[ Mar 661.10 64195 87 64282 3249 3249 0 3249 2 660.24 60921 0 0
I Mar 660.24 60921 70 60991 3249 3249 0 3249 12 659.36 57630 0 0
i Mar 659.36 57630 16 57646 3575 3575 0 3575 123 658.34 53948 0 0
[ Apr 658.34 53948 250 54198 2665 2665 0 2665 115 657.62 51418 0 0
I Apr 657.62 51418 226 51644 2666 2666 0 2666 115 656.36 48863 0 0
il Apr 656.36 48863 301 49164 2667 2667 0 2667 115 656.10 46362 0 0
[ May 656.10 46362 394 46776 1072 1072 0 1072 72 655.87 45632 0 0
I May 655.87 45632 253 45885 1072 1072 0 1072 72 655.59 44741 0 0
i May 655.59 44741 318 45059 179 179 0 1179 79 655.28 43801 0 0
Total, TMC 22817 1887 | 209.30 8.39 151.41 63.36 63.36 | 2990 2990| 5832| 15158 3.44 . .

Bhadra Reservoir
Year : 1995-96 Tunga Reservoir MDDL = 13832 Mt 641584m | FRL= | 71535 Mcft | 66292 |m UBPMDDL | 29265 Mot
Issues from the Reservoir (in Mcft) OR 649.930 m
10-0Y | woe | o] oocoioes | oor. | Pumpedto | Reservoir | Capacity |, . . ...l TotalMcft | lrrig + Domesti [ UpperBhadra | ... et - . Closing [ Unit=Mcft

SECON 260 VJNL



Upper Bhadra Project

SECON

Detailed Project Report
. muinan Hnuw atc neyuneni at Daialive MINUwW iviL wvvel 1vuai Cvapuviauvii o .

Period UT (MCH) | UT & TA (Mctt) | (et E:'h‘nac‘f’t’)"’ level ft Meft @5*8) | Demand | Met | Demand | Met | Spillway | 8+13b+1 Wett RL(m) ca";cc'% (in %:ch': D:::“
1 2 3 4 5 6 7 8 9 10 11 12 13 (a) 13 (b) 14 15 16 17 18 19 20
| Jun 26 373 0 0 655.28 43801 291 44092 253 253 0 0 0 253 39 655.28 43800 0 0
Il Jun 701 373 328 328 655.28 43800 1052 45180 254 254 1158 1158 0 1412 39 655.26 43729 0 0
I Jun 1021 905 116 116 655.26 43729 1265 45110 256 256 2316 2316 0 2572 39 654.86 42499 0 0
| Jul 7679 1057 6622 1465 654.86 42499 4229 48193 947 947 2459 2459 0 3406 50 655.58 44737 0 0
Il Jul 19709 876 18833 1465 655.58 44737 11605 57806 947 947 2374 2374 0 3321 50 658.48 54435 0 0
1] Jul 17287 697 16590 1611 658.48 54435 11747 67793 1042 1042 2518 2518 0 3560 56 661.09 64177 0 0
| Aug 10921 1217 9704 1465 661.09 64177 6391 72033 2247 2247 2697 2697 0 4944 83 661.81 67006 0 0
Il Aug 5451 1417 4034 1465 661.81 67006 4344 72814 2247 2247 2696 2696 0 4943 83 662.00 67788 0 0
I Aug 8739 1618 7121 1611 662.00 67788 6477 75876 2471 2471 2965 2965 0 5436 91 662.63 70349 0 0
| Sep 26241 2052 24189 0 662.63 70349 14212 84561 2017 2017 2381 2381 8628 13026 94 662.90 71441 0 0
Il Sep 5176 2035 3141 1465 662.90 71441 2941 75847 2018 2018 2382 2382 0 4400 94 662.88 71353 0 0
1] Sep 2559 2018 541 541 662.88 71353 1575 73469 2019 2019 2383 2383 0 4402 94 662.29 68973 0 0
| Oct 2419 1589 830 830 662.29 68973 2287 72090 1568 1568 2381 2381 0 3949 110 662.06 68031 0 0
Il Oct 1497 1409 88 88 662.06 68031 1370 69489 1568 1568 1190 1190 0 2758 110 661.71 66621 0 0
I Oct 1986 1231 755 0 661.71 66621 1245 67866 1727 1727 0 1727 121 661.56 66018 0 0
| Nov 661.56 66018 1538 67556 1940 1940 0 1940 114 661.43 65502 0 0
Il Nov 661.43 65502 532 66034 1941 1941 0 1941 114 661.04 63979 0 0
1] Nov 661.04 63979 1022 65001 1943 1943 0 1943 115 660.77 62943 0 0
| Dec 660.77 62943 517 63460 545 545 0 545 116 660.74 62799 0 0
Il Dec 660.74 62799 181 62980 545 545 0 545 116 660.61 62319 0 0
I Dec 660.61 62319 335 62654 599 599 0 599 127 660.51 61928 0 0
| Jan 660.51 61928 440 62368 1977 1977 0 1977 112 660.07 60279 0 0
Il Jan 660.07 60279 206 60485 1977 1977 0 1977 112 659.57 58396 0 0
1] Jan 659.57 58396 42 58438 2178 2178 0 2178 124 658.95 56136 0 0
| Feb 658.95 56136 117 56253 2405 2405 0 2405 114 658.28 53734 ) 0
Il Feb 658.28 53734 51 53785 2405 2405 0 2405 114 657.57 51266 0 0
I Feb 657.57 51266 0 51266 1928 1928 0 1928 90 656.98 49248 0 0
| Mar 656.98 49248 170 49418 3249 3249 0 3249 112 656.00 46057 0 0
Il Mar 656.00 46057 143 46200 3249 3249 0 3249 112 654.97 42839 ) 0
1] Mar 654.97 42839 148 42987 3575 3575 0 3575 123 653.77 39289 0 0
| Apr 653.77 39289 581 39870 2665 2665 0 2665 115 652.99 37090 ) 0
Il Apr 652.99 37090 140 37230 2666 2666 0 2666 115 652.01 34449 0 0
I Apr 652.01 34449 34 34483 2667 2667 0 2667 115 650.93 31701 0 0
| May 650.93 31701 122 31823 1072 1072 0 1072 72 650.52 30679 0 0
Il May 650.52 30679 39 30718 1072 1072 0 1072 72 650.06 29574 0 0
1] May 650.06 29574 178 29752 1179 1179 0 1179 79 649.62 28494 0 0
Total, TMC 111.41 18.87 92.89 12.45 71.57 63.36 63.36 29.90 29.90 8.63 101.89 3.44 0.00 0.00

Bhadra Reservoir
Year : 199697 Tunga Reservoir MDDL = 13832 Mcft | 641.584m | FRL= | 71535 Mcit 662.92 UBPMDDL | 29265 Mcit
Issues from the Reservoir (in Mcft) OR 649.930 m
10-0ay | v |ve ol oovies | s | Pumpedto | Reservoir | Capacity |, . . ...| TotalMcft | Irrig+Domestic | UpperBhadra | . __ et - . Closing [ Unit=Mcft
261 VJUNL



Upper Bhadra Project

SECON

Detailed Project Report
. muinan Hnuw atc neyuneni at Daialive MINUwW iviL wvvel 1vuai Cvapuviauvii o .

Period UT (MCH) | UT & TA (Mctt) | (et E:'h‘nac‘f’t’)"’ level f Meft @5*6) | Demand | Met | Demand | Met | Spillway | 8+13b+11 Wett RL(m) ca";cc'% (in %:ch': D:::“
1 2 3 4 5 6 7 8 9 10 11 12 13 (a) 13 (b) 14 15 16 17 18 19 20
| Jun 25 373 0 0 649.62 28494 144 28638 253 253 0 0 0 253 39 649.56 28346 0 0
Il Jun 9280 373 8907 1465 649.56 28346 7814 37624 254 254 1158 1158 0 1412 39 652.65 36173 0 0
I Jun 4336 905 3431 1465 652.65 36173 3324 40962 256 256 2316 2316 0 2572 39 653.44 38351 0 0
| Jul 780 1057 0 0 653.44 38351 737 39088 947 947 2459 2459 0 3406 50 652.45 35632 0 0
Il Jul 6781 876 5905 1465 652.45 35632 4416 41512 947 947 2374 2374 0 3321 50 653.37 38141 0 0
1] Jul 28653 697 27956 1611 653.37 38141 14848 54600 1042 1042 2518 2518 0 3560 56 657.49 50984 0 0
| Aug 12959 1217 11742 1465 657.49 50984 6730 59179 2247 2247 2697 2697 0 4944 83 658.40 54152 0 0
Il Aug 14130 1417 12713 1465 658.40 54152 7505 63121 2247 2247 2696 2696 0 4943 83 659.49 58095 0 0
I Aug 10570 1618 8952 1611 659.49 58095 6226 65932 2471 2471 2965 2965 0 5436 91 660.11 60405 0 0
| Sep 4992 2052 2940 1465 660.11 60405 3398 65268 2017 2017 2381 2381 0 4398 94 660.21 60776 0 0
Il Sep 3845 2035 1810 1465 660.21 60776 2520 64761 2018 2018 2382 2382 0 4400 94 660.07 60267 0 0
1] Sep 4300 2018 2282 1465 660.07 60267 4942 66673 2019 2019 2383 2383 0 4402 94 660.57 62177 0 0
| Oct 4321 1589 2732 1465 660.57 62177 3949 67591 1568 1568 2381 2381 0 3949 110 660.92 63532 0 0
Il Oct 3146 1409 1737 1465 660.92 63532 2287 67283 1568 1568 1190 1190 0 2758 110 661.15 64415 0 0
I Oct 2486 1231 1255 0 661.15 64415 1816 66231 1727 1727 0 1727 121 661.14 64383 0 0
| Nov 661.14 64383 738 65121 1940 1940 0 1940 114 660.81 63067 0 0
Il Nov 660.81 63067 920 63987 1941 1941 0 1941 114 660.51 61932 0 0
1] Nov 660.51 61932 807 62739 1943 1943 0 1943 115 660.18 60681 0 0
| Dec 660.18 60681 432 61113 545 545 0 545 116 660.12 60452 0 0
Il Dec 660.12 60452 713 61165 545 545 0 545 116 660.13 60504 0 0
I Dec 660.13 60504 512 61016 599 599 0 599 127 660.08 60290 0 0
| Jan 660.08 60290 485 60775 1977 1977 0 1977 112 659.65 58686 0 0
Il Jan 659.65 58686 242 58928 1977 1977 0 1977 112 659.15 56839 0 0
1] Jan 659.15 56839 257 57096 2178 2178 0 2178 124 658.58 54794 0 0
| Feb 658.58 54794 126 54920 2405 2405 0 2405 114 657.90 52401 ) 0
Il Feb 657.90 52401 125 52526 2405 2405 0 2405 114 657.20 50007 0 0
I Feb 657.20 50007 137 50144 1928 1928 0 1928 90 656.64 48126 0 0
| Mar 656.64 48126 47 48173 3249 3249 0 3249 112 655.61 44812 0 0
Il Mar 655.61 44812 12 44824 3249 3249 0 3249 112 654.51 41463 0 0
1] Mar 654.51 41463 257 41720 3575 3575 0 3575 123 653.32 38022 0 0
| Apr 653.32 38022 101 38123 2665 2665 0 2665 115 652.34 35343 ) 0
Il Apr 652.34 35343 198 35541 2666 2666 0 2666 115 651.35 32760 0 0
I Apr 651.35 32760 82 32842 2667 2667 0 2667 115 650.26 30060 0 0
| May 650.26 30060 162 30222 1072 1072 0 1072 72 649.85 29078 0 0
Il May 649.85 29078 351 29429 1072 1072 0 1072 72 649.53 28285 0 0
1] May 649.53 28285 265 28550 1179 1179 0 1179 79 649.08 27292 0 0
Total, TMC 110.60 18.87 92.36 17.87 77.63 63.36 63.36 29.90 29.90 0.00 93.26 3.44 0.00 0.00

Bhadra Reservoir
Year :1997-98 Tunga Reservoir MDDL = 13832 Mcft | 641.584m | FRL= | 71535 Mcit 662.92 UBPMDDL | 29265 Mcit
Issues from the Reservoir (in Mcft) OR 649.930 m
10-0ay | vowo |vo ol oovies | s | Pumpedto | Reservoir | Capacity |, . . ...| TotalMcft | Irrig+Domestic | UpperBhadra | . __ et - . Closing [ Unit=Mcft
262 VJUNL



Upper Bhadra Project

SECON

Detailed Project Report
. muinan Hnuw atc neyuneni at Daialive MINUwW iviL wvvel 1vuai Cvapuviauvii o .

Period UT (MCR) | UT & TA (Mctt) | (Mcf) E:'h‘nac‘f’t’)"’ level f Mcft @5 | Demand | Met | Demand | Met | Spillway | 8+13b+11 Meft RL(m) ca";cc'% (in %:ch': D:::“
1 2 3 4 5 6 7 8 9 10 11 12 13 (a) 13 (b) 14 15 16 17 18 19 20
| Jun 26 373 0 0 649.08 27292 126 27418 253 253 0 0 0 253 39 649.01 27126 0 0
Il Jun 33 373 0 0 649.01 27126 558 27684 254 254 1158 0 0 254 39 649.12 27391 0 -1158
I Jun 8321 905 7416 1465 649.12 27391 7221 36077 256 256 2316 2316 0 2572 39 651.63 33466 0 0
| Jul 20771 1057 19714 1465 651.63 33466 9997 44927 947 947 2459 2459 0 3406 50 654.52 41471 0 0
Il Jul 23088 876 22212 1465 654.52 41471 15034 57970 947 947 2374 2374 0 3321 50 658.53 54599 0 0
1] Jul 19595 697 18898 1611 658.53 54599 9263 65473 1042 1042 2518 2518 0 3560 56 660.49 61857 0 0
| Aug 37322 1217 36105 0 660.49 61857 19359 81216 2247 2247 2697 2697 4737 9681 83 662.90 71452 0 0
Il Aug 10719 1417 9302 0 662.90 71452 5795 77247 2247 2247 2696 2696 769 5712 83 662.90 71452 0 0
I Aug 27378 1618 25760 0 662.90 71452 15865 87317 2471 2471 2965 2965 10346 15782 91 662.90 71444 0 0
| Sep 7102 2052 5050 0 662.90 71444 4343 75787 2017 2017 2381 2381 0 4398 94 662.86 71295 0 0
Il Sep 3225 2035 1190 1190 662.86 71295 2273 74758 2018 2018 2382 2382 0 4400 94 662.61 70264 0 0
1] Sep 2670 2018 652 652 662.61 70264 1625 72541 2019 2019 2383 2383 0 4402 94 662.07 68045 0 0
| Oct 2733 1589 1144 1144 662.07 68045 2082 71271 1568 1568 2381 2381 0 3949 110 661.86 67212 0 0
Il Oct 1285 1409 0 0 661.86 67212 906 68118 1568 1568 1190 1190 0 2758 110 661.36 65250 0 0
I Oct 2255 1231 1024 0 661.36 65250 2725 67975 1727 1727 0 1727 121 661.59 66127 0 0
| Nov 661.59 66127 1541 67668 1940 1940 0 1940 114 661.46 65614 0 0
Il Nov 661.46 65614 990 66604 1941 1941 0 1941 114 661.19 64549 0 0
1] Nov 661.19 64549 1591 66140 1943 1943 0 1943 115 661.07 64082 0 0
| Dec 661.07 64082 803 64885 545 545 0 545 116 661.10 64224 0 0
Il Dec 661.10 64224 1106 65330 545 545 0 545 116 661.22 64669 0 0
I Dec 661.22 64669 737 65406 599 599 0 599 127 661.22 64680 0 0
| Jan 661.22 64680 557 65237 1977 1977 0 1977 112 660.83 63148 0 0
Il Jan 660.83 63148 367 63515 1977 1977 0 1977 112 660.38 61426 0 0
1] Jan 660.38 61426 309 61735 2178 2178 0 2178 124 659.85 59433 0 0
| Feb 659.85 59433 272 59705 2405 2405 0 2405 114 659.24 57186 ) 0
Il Feb 659.24 57186 214 57400 2405 2405 0 2405 114 658.61 54881 0 0
I Feb 658.61 54881 111 54992 1928 1928 0 1928 90 658.07 52974 0 0
| Mar 658.07 52974 134 53108 3249 3249 0 3249 112 657.13 49747 0 0
Il Mar 657.13 49747 92 49839 3249 3249 0 3249 112 656.13 46478 0 0
1] Mar 656.13 46478 114 46592 3575 3575 0 3575 123 654.99 42894 0 0
| Apr 654.99 42894 104 42998 2665 2665 0 2665 115 654.09 40218 ) 0
Il Apr 654.09 40218 92 40310 2666 2666 0 2666 115 653.15 37529 0 0
I Apr 653.15 37529 95 37624 2667 2667 0 2667 115 652.15 34842 0 0
| May 652.15 34842 69 34911 1072 1072 0 1072 72 651.74 33767 0 0
Il May 651.74 33767 325 34092 1072 1072 0 1072 72 651.43 32948 0 0
1] May 651.43 32948 193 33141 1179 1179 0 1179 79 651.01 31883 0 0
Total, TMC 166.52 18.87 148.47 8.99 106.99 63.36 63.36 29.90 28.74 15.85 107.95 3.44 0.00 -1.16

Bhadra Reservoir
Year :1998-99 Tunga Reservoir MDDL = 13832 Mcft | 641.584m | FRL= | 71535 Mcit 662.92 UBPMDDL | 29265 Mcit
Issues from the Reservoir (in Mcft) OR 649.930 m
10Day | .. . |.. .T. T | Pumpedto | Reservoir | Capacity |, .. ...| TotalMcft [ lrrig + Domestic Upper Bhadra - - Closing [ Unit=Mcft
263 VUNL



Upper Bhadra Project Detailed Project Report
. | mMonmn | Inmow at | Kequiremntat | baiance - . .~ |Inmow mcTt uver 1otal Evaporation —

Period UT (MCHR) UTETA Mef) | (Mcky) B(m:{)a level f Mcft @5 | Demand | Met | Demand | Met | Spillway | 8+13b+11 et RL(m) ca";‘;‘;’; fin %:’;Idc': Dl:?i:it
1 2 3 4 5 6 7 8 9 10 11 12 13 (a) 13 (b) 14 15 16 17 18 19 20
| Jun 31 373 0 0 651.01 31883 133 32016 253 253 0 0 0 253 39 650.94 31724 0 0
Il Jun 467 373 94 94 650.94 31724 489 32307 254 254 1158 1158 0 1412 39 650.59 30856 0 0
I Jun 10381 905 9476 1465 650.59 30856 6597 38918 256 256 2316 2316 0 2572 39 652.70 36307 0 0
| Jul 30852 1057 29795 1465 652.70 36307 14017 51788 947 947 2459 2459 0 3406 50 656.70 48332 0 0
Il Jul 13087 876 12211 1465 656.70 48332 6477 56274 947 947 2374 2374 0 3321 50 658.05 52903 0 0
1] Jul 12512 697 11815 1611 658.05 52903 7109 61623 1042 1042 2518 2518 0 3560 56 659.47 58007 0 0
| Aug 12534 1217 11317 1465 659.47 58007 6730 66201 2247 2247 2697 2697 0 4944 83 660.31 61174 0 0
Il Aug 13640 1417 12223 1465 660.31 61174 8024 70663 2247 2247 2696 2696 0 4943 83 661.46 65637 0 0
I Aug 10232 1618 8614 1611 661.46 65637 7027 74275 2471 2471 2965 2965 0 5436 91 662.24 68748 0 0
| Sep 4753 2052 2701 1465 662.24 68748 3872 74084 2017 2017 2381 2381 0 4398 94 662.45 69592 0 0
Il Sep 14735 2035 12700 0 662.45 69592 9496 79088 2018 2018 2382 2382 3153 7553 94 662.90 71441 0 0
1] Sep 5284 2018 3266 0 662.90 71441 4537 75978 2019 2019 2383 2383 41 4443 94 662.90 71441 0 0
| Oct 5473 1589 3884 0 662.90 71441 5767 77208 1568 1568 2381 2381 1724 5673 110 662.89 71425 0 0
Il Oct 5685 1409 4276 0 662.89 71425 4498 75923 1568 1568 1190 1190 1630 4388 110 662.89 71425 0 0
I Oct 2852 1231 1621 0 662.89 71425 2420 73845 1727 1727 583 2310 121 662.89 71414 0 0
| Nov 662.89 71414 2622 74036 1940 1940 561 2501 114 662.89 71421 0 0
Il Nov 662.89 71421 1961 73382 1941 1941 0 1941 114 662.87 71327 0 0
1] Nov 662.87 71327 1043 72370 1943 1943 0 1943 115 662.62 70312 0 0
| Dec 662.62 70312 923 71235 545 545 0 545 116 662.69 70574 0 0
Il Dec 662.69 70574 886 71460 545 545 0 545 116 662.74 70799 0 0
I Dec 662.74 70799 419 71218 599 599 0 599 127 662.67 70492 0 0
| Jan 662.67 70492 451 70943 1977 1977 0 1977 112 662.27 68854 0 0
Il Jan 662.27 68854 383 69237 1977 1977 0 1977 112 661.84 67148 ) 0
1] Jan 661.84 67148 159 67307 2178 2178 0 2178 124 661.30 65005 0 0
| Feb 661.30 65005 168 65173 2405 2405 0 2405 114 660.70 62654 ) 0
Il Feb 660.70 62654 103 62757 2405 2405 0 2405 114 660.06 60238 0 0
I Feb 660.06 60238 147 60385 1928 1928 0 1928 90 659.56 58367 0 0
| Mar 659.56 58367 83 58450 3249 3249 0 3249 112 658.66 55089 0 0
Il Mar 658.66 55089 79 55168 3249 3249 0 3249 112 657.73 51807 0 0
1] Mar 657.73 51807 124 51931 3575 3575 0 3575 123 656.67 48233 0 0
| Apr 656.67 48233 133 48366 2665 2665 0 2665 115 655.85 45586 ) 0
Il Apr 655.85 45586 112 45698 2666 2666 0 2666 115 655.00 42917 0 0
I Apr 655.00 42917 91 43008 2667 2667 0 2667 115 654.09 40226 0 0
| May 654.09 40226 74 40300 1072 1072 0 1072 72 653.72 39156 0 0
Il May 653.72 39156 549 39705 1072 1072 0 1072 72 653.52 38561 0 0
1] May 653.52 38561 281 38842 1179 1179 0 1179 79 653.17 37584 0 0
Total, TMC 142,52 18.87 123.99 12.10 97.98 63.36 63.36 29.90 29.90 7.69 100.95 3.44 0.00 0.00

Year : 1999-00 . Bhadra Reservoir
Tunga Reservoir MDDL = 13832 Mcft 641,584 m | FRL = | 71535  Mcft 662.92 UBPMDDL 29265  Mcft
| Issues from the Reservoir (in Mcft) OR 649.930 m
10-0ay | o | oo | Bomoime s | oot | Pumpedto | Reservoir | Capacity |, . .../ TotalMcft | lrrig + Domesti [ Upper Bhadra e et - ] Closing [ Unit = Mcft
SECON 264 VUNL



Upper Bhadra Project

SECON

Detailed Project Report
. muina mnuw au neyuneninm at Daialve VW it wvvel 1vwai cvapviauvii o .
Period UT (MCf) | UT & TA (Mctt) | (et E:'h‘nac‘f’t’)"’ level f Mcft @5 | Demand | Met | Demand | Met | Spillway | 8+13b+11 Meft RL(m) ca";‘;‘;’; fin %:’;Idc': Dl:?i:it
1 2 3 4 5 6 7 8 9 10 11 12 13 (a) 13 (b) 14 15 16 17 18 19 20
| Jun 1236 373 862.70031 0 653.17 37584 137 37721 253 253 0 0 0 253 39 653.11 37429 0 0
Il Jun 10672 373 10298.771 1465 653.11 37429 4237 43131 254 254 1158 1158 0 1412 39 654.59 41680 0 0
1] Jun 7848 905 6943.1112 1465 654.59 41680 3631 46775 256 256 2316 2316 0 2572 39 655.40 44164 0 0
| Jul 3699 1057 2641.5881 1465 655.40 44164 1517 47146 947 947 2459 2459 0 3406 50 655.25 43690 0 0
Il Jul 30180 876 29304.147 1465 655.25 43690 13383 58537 947 947 2374 2374 0 3321 50 658.69 55166 0 0
I Jul 47857 697 47159.742 0 658.69 55166 23481 78647 1042 1042 2518 2518 3552 7112 56 662.91 71479 0 0
| Aug 31162 1217 29944.989 0 662.91 71479 14260 85739 2247 2247 2697 2697 9260 14204 83 662.90 71452 0 0
Il Aug 14830 1417 13412.536 0 662.90 71452 7234 78686 2247 2247 2696 2696 2208 7151 83 662.90 71452 0 0
1] Aug 9556 1618 7938.0437 1611 662.90 71452 3791 76854 2471 2471 2965 2965 0 5436 91 662.87 71327 0 0
| Sep 8459 2052 6406.5317 1465 662.87 71327 2955 75747 2017 2017 2381 2381 0 4398 94 662.85 71255 0 0
Il Sep 6339 2035 4303.7499 1465 662.85 71255 2122 74841 2018 2018 2382 2382 0 4400 94 662.63 70347 0 0
I Sep 3900 2018 1881.7224 1465 662.63 70347 1445 73257 2019 2019 2383 2383 0 4402 94 662.24 68761 0 0
| Oct 4 1589 5552.3342 1465 662.24 68761 4237 74462 1568 1568 2381 2381 0 3949 110 662.65 70403 0 0
Il Oct 6354 1409 49450058 0 662.65 70403 4701 75104 1568 1568 1190 1190 811 3569 110 662.89 71425 0 0
1] Oct 6462 1231 5231.4145 0 662.89 71425 4583 76008 1727 1727 2746 4473 121 662.89 71414 0 0
| Nov 662.89 71414 1879 73293 1940 1940 0 1940 114 662.85 71239 0 0
Il Nov 662.85 71239 1086 72325 1941 1941 0 1941 114 662.61 70270 0 0
I Nov 662.61 70270 834 71104 1943 1943 0 1943 115 662.31 69046 0 0
| Dec 662.31 69046 682 69728 545 545 0 545 116 662.32 69067 0 0
Il Dec 662.32 69067 756 69823 545 545 0 545 116 662.34 69162 0 0
1] Dec 662.34 69162 764 69926 599 599 0 599 127 662.35 69200 0 0
| Jan 662.35 69200 331 69531 1977 1977 0 1977 112 661.92 67442 0 0
Il Jan 661.92 67442 343 67785 1977 1977 0 1977 112 661.48 65696 0 0
I Jan 661.48 65696 108 65804 2178 2178 0 2178 124 660.92 63502 0 0
| Feb 660.92 63502 122 63624 2405 2405 0 2405 114 660.29 61105 0 0
Il Feb 660.29 61105 123 61228 2405 2405 0 2405 114 659.66 58709 ) 0
1] Feb 659.66 58709 156 58865 1928 1928 0 1928 90 659.15 56847 0 0
| Mar 659.15 56847 82 56929 3249 3249 0 3249 112 658.24 53568 0 0
Il Mar 658.24 53568 153 53721 3249 3249 0 3249 112 657.31 50360 0 0
I Mar 657.31 50360 94 50454 3575 3575 0 3575 123 656.22 46756 0 0
| Apr 656.22 46756 84 46840 2665 2665 0 2665 115 655.37 44060 0 0
Il Apr 655.37 44060 77 44137 2666 2666 0 2666 115 654.48 41356 0 0
1] Apr 654.48 41356 94 41450 2667 2667 0 2667 115 653.55 38668 0 0
| May 653.55 38668 74 38742 1072 1072 0 1072 72 653.17 37598 0 0
Il May 653.17 37598 87 37685 1072 1072 0 1072 72 652.79 36541 0 0
I May 652.79 36541 52 36593 1179 1179 0 1179 79 652.34 35335 0 0
Total, TMC 195.69 18.87 176.83 13.33 99.70 63.36 63.36 29.90 29.90 18.58 111.84 3.44 0.00 0.00
Year : 2000-01 . Bhadra Reservoir
Tunga Reservoir MDDL = 13832 Mcft 641,584 m | FRL = | 71535  Mcft 662.92 UBPMDDL 29265  Mcft
| Issues from the Reservoir (in Mcft) OR 649.930 m
10-0Y | woe | o] oocoioes | oor. | Pumpedto | Reservoir | Capacity |, . . ...l TotalMcft | lrrig + Domesti [ Upper Bhadra s et - . Closing [ Unit=Mcft
265 VJUNL



Upper Bhadra Project Detailed Project Report

. mui HINuUw dat “cqulle"llll dat Daialive HINUW WiviL wvvel 1vLal Evﬂpulﬂllull . n

Period UT (MCH) | UT&TA (Mcf) | (M) E:'h‘nac‘f’t’)"’ level f Mcft @5 | Demand | Met | Demand | Met | Spillway | 8+13b+11 Meft RL(m) ca";cc'% (in %:ch': D:::“
1 2 3 4 5 6 7 8 9 10 11 12 13(a) | 13(b) 14 15 16 17 18 19 20
[ Jun | 2564 373 2190.6688 0 652.34 35335 1614 36949 253 253 0 0 0 253 39 652.83 36657 0 0
i Jun | 12139 373 1176618 | 1465 652.83 36657 | 4748 42870 254 254 1158 | 1158 0 1412 39 654.50 41419 0 0
il Jn | 7504 905 65085718 | 1465 654.50 4419 | 3711 46594 256 256 2316 | 2316 0 2572 39 655.34 43983 0 0
| Jul | 15209 1057 14151644 | 1465 655.34 43983 6866 52314 947 947 2459 | 2459 0 3406 50 656.86 48858 0 0
I Ju_ | 37848 876 36972.028| 1465 656.86 48858 | 17914 68236 947 947 2374 | 2374 0 3321 50 661.27 64865 0 0
il ul 8834 697 8136.9811| 1611 66127 64865 | 2990 69466 1042 1042 2518 | 2518 0 3560 56 66152 65850 0 0
[ Aug | 5718 1217 4500.6202| 1465 66152 65850 2774 70089 2247 2247 2697 | 2697 0 4944 83 66132 65062 0 0
i Aug | 10734 1417 93174742| 1465 66132 65062 4740 71266 2247 2247 2606 | 2696 0 4943 83 66161 66240 0 0
il Aug | 34623 1618 33005.35 0 66161 66240 | 18083 84323 2471 2471 2965 | 2965 | 7952 12788 91 662.90 71444 0 0
| Sep | 15712 2052 13659.937 0 662.90 71444 6541 77985 2017 2017 2381 | 2381 | 2052 6450 94 662.90 71441 0 0
I Sep | 6051 2035 4015.8709| 1465 662.90 71441 2843 75749 2018 2018 2382 | 2382 0 4400 94 662.85 71255 0 0
il Sep | 6956 2018 4937.8531 0 662.85 71255 | 4139 75394 2019 2019 2383 | 2383 0 4402 94 662.77 70898 0 0
[ Oct | 6482 1589 4893.0647 0 662.77 70898 | 4997 75895 1568 1568 2381 | 2381 411 4360 110 662.89 71425 0 0
i Oct | 4139 1409 27296917 0 662.89 71425 | 2643 74068 1568 1568 119 | 1190 0 2758 110 662.84 71200 0 0
il Oct | ama7 1231 2515.8277 0 662.84 71200 2320 73520 1727 1727 258 1985 121 662.89 71414 0 0
| Nov 662.89 71414 1192 72606 1940 1940 0 1940 114 662.68 70552 0 0
I Nov 662.68 70552 912 71464 1941 1941 0 1941 114 662.40 69409 0 0
il Nov 662.40 69409 719 70128 1943 1943 0 1943 115 662.07 68070 0 0
[ Dec 662.07 68070 294 68364 545 545 0 545 116 66198 67703 0 0
i Dec 66198 67703 318 68021 545 545 0 545 116 66189 67360 0 0
il Dec 66189 67360 226 67586 599 599 0 599 127 661.77 66860 0 0
| Jan 661.77 66860 187 67047 1977 1977 0 1977 112 661.29 64958 0 0
I Jan 661.29 64958 118 65076 1977 1977 0 1977 112 660.78 62987 0 0
il Jan 660.78 62987 58 63045 2178 2178 0 2178 124 660.20 60743 0 0
[ Feb 660.20 60743 138 60881 2405 2405 0 2405 114 659.56 58362 0 0
i Feb 659.56 58362 99 58461 2405 2405 0 2405 114 658.90 55042 0 0
il Feb 658.90 55942 132 56074 1928 1928 0 1928 90 658.37 54056 0 0
| Mar 658.37 54056 101 54157 3249 3249 0 3249 112 657.44 50796 0 0
I Mar 657.44 50796 89 50885 3249 3249 0 3249 112 656.46 47524 0 0
il Mar 656.46 47524 121 47645 3575 3575 0 3575 123 655.33 43047 0 0
[ Apr 655.33 43047 70 44017 2665 2665 0 2665 115 654.44 41237 0 0
i Apr 654.44 41237 65 41302 2666 2666 0 2666 115 653.50 38521 0 0
il Apr 653.50 38521 95 38616 2667 2667 0 2667 115 652.53 35834 0 0
| May 652.53 35834 69 35903 1072 1072 0 1072 72 65212 34759 0 0
I May 652.12 34759 7 34836 1072 1072 0 1072 72 651.72 33602 0 0
il May 65172 33602 123 33815 1179 1179 0 1179 79 65127 32557 0 0
Total, TMC 178.26 18.87 15939 | 11.86 9213 63.36 63.36 2990 | 2990 | 1007 | 103.33 3.44 000 | 000

Bhadra Reservoir
Year : 200102 Tunga Reservoir MDDL = 13832 Mcft | 641.584m | FRL= | 71535 Mct | 66292 |m UBPMDDL | 29265 Mcit
Issues from the Reservoir (in Mcft) OR 649.930 m
10Dy | pontin | infowr =t | Ranniramnt at | Ralanra | Pumpedto | Reservoir | Capacity | . .| TotalMcft | Irrig + Domestic | UpperBhadra | Nuar | Tatal Euanaratian Closing [ Unit = Mcft

SECON 266 VJNL



Upper Bhadra Project

SECON

Detailed Project Report
Period | " | | e wa ren | e | Bhadra level ft Mcft ™7™ (445+6) iy —— T Capacity (in| Bhadra | UBP
UT (MCft) | UT & TA (Mcft) | (Mcft) et Demand Met Demand | Met | Spillway | 8+13b+11 Mcit RL(m) "Mc ﬁ’; ( Detict | Defici
1 2 3 4 5 6 7 8 9 10 11 12 13 (a) 13 (b) 14 15 16 17 18 19 20
| Jun 88 373 0 0 651.27 32557 137 32694 253 253 0 0 0 253 39 651.21 32402 0 0
I Jun 11004 373 10630.742 1465 651.21 32402 6636 40503 254 254 1158 1158 0 1412 39 653.69 39052 0 0
1l Jun 10596 905 9690.7062 1465 653.69 39052 4323 44839 256 256 2316 2316 0 2572 39 654.77 42228 0 0
| Jul 22643 1057 21586.137 1465 654.77 42228 9832 53525 947 947 2459 2459 0 3406 50 657.22 50069 0 0
Il Jul 14020 876 13144.268 1465 657.22 50069 7196 58729 947 947 2374 2374 0 3321 50 658.74 55358 0 0
I Jul 11248 697 10550.806 1611 658.74 55358 4724 61693 1042 1042 2518 2518 0 3560 56 659.49 58077 0 0
| Aug 13487 1217 12269.706 1465 659.49 58077 6232 65774 2247 2247 2697 2697 0 4944 83 660.20 60747 0 0
I Aug 17759 1417 16341.949 1465 660.20 60747 7311 69522 2247 2247 2696 2696 0 4943 83 661.17 64496 0 0
1l Aug 17661 1618 16043.372 1611 661.17 64496 7977 74084 2471 2471 2965 2965 0 5436 91 662.19 68557 0 0
| Sep 6107 2052 4054.9518 1465 662.19 68557 2381 72403 2017 2017 2381 2381 0 4398 94 662.03 67911 0 0
Il Sep 3928 2035 1893.1598 1465 662.03 67911 1418 70794 2018 2018 2382 2382 0 4400 94 661.63 66300 0 0
I Sep 4222 2018 2204.4773 1465 661.63 66300 2003 69767 2019 2019 2383 2383 0 4402 94 661.37 65271 0 0
| Oct 4877 1589 3288.1401 1465 661.37 65271 2304 69040 1568 1568 2381 2381 0 3949 110 661.30 64981 0 0
I Oct 3510 1409 2101.3302 1465 661.30 64981 1536 67981 1568 1568 1190 1190 0 2758 110 661.33 65113 0 0
1l Oct 2961 1231 1729.9639 0 661.33 65113 1102 66215 1727 1727 0 1727 121 661.14 64367 0 0
| Nov 661.14 64367 263 64630 1940 1940 0 1940 114 660.68 62576 0 0
Il Nov 660.68 62576 287 62863 1941 1941 0 1941 114 660.21 60808 0 0
i Nov 660.21 60808 329 61137 1943 1943 0 1943 115 659.76 59079 0 0
| Dec 659.76 59079 242 59321 545 545 0 545 116 659.64 58660 0 0
I Dec 659.64 58660 203 58863 545 545 0 545 116 659.52 58202 0 0
I Dec 659.52 58202 248 58450 599 599 0 599 127 659.39 57724 0 0
| Jan 659.39 57724 154 57878 1977 1977 0 1977 112 658.86 55789 0 0
Il Jan 658.86 55789 105 55894 1977 1977 0 1977 112 658.30 53805 0 0
i Jan 658.30 53805 120 53925 2178 2178 0 2178 124 657.68 51623 0 0
| Feb 657.68 51623 141 51764 2405 2405 0 2405 114 656.98 49245 0 0
I Feb 656.98 49245 17 49362 2405 2405 0 2405 114 656.25 46843 0 0
I Feb 656.25 46843 117 46960 1928 1928 0 1928 90 655.65 44942 0 0
| Mar 655.65 44942 127 45069 3249 3249 0 3249 112 654.60 41708 0 0
Il Mar 654.60 41708 122 41830 3249 3249 0 3249 112 653.48 38469 0 0
i Mar 653.48 38469 159 38628 3575 3575 0 3575 123 652.19 34930 0 0
| Apr 652.19 34930 141 35071 2665 2665 0 2665 115 651.17 32291 0 0
I Apr 651.17 32291 289 32580 2666 2666 0 2666 115 650.15 29799 0 0
I Apr 650.15 29799 492 30291 2667 2667 0 2667 115 649.17 27509 0 0
| May 649.17 27509 126 27635 1072 1072 0 1072 72 648.72 26491 0 0
Il May 648.72 26491 99 26590 1072 1072 0 1072 72 648.24 25446 0 0
i May 648.24 25446 160 25606 1179 1179 0 1179 79 647.73 24348 0 0
Total, TMC 144.11 18.87 125.53 19.33 69.15 63.36 63.36 29.90 29.90 0.00 93.26 3.44 0.00 0.00
Year : 2002-03 . Bhadra Reservoir
Tunga Reservoir MDDL = 13832 Mcft 641,584 m | FRL = | 71535  Mcft 662.92 UBPMDDL 29265  Mcft
Issues from the Reservoir (in Mcft) OR 649.930 m
10-Day | ., oo | oo o | U B | Pumped to | Reservoir | Capacity |,_,_ .. ...l Total Mcft [ Irrig + D i [ Upper Bhadra ~ .t - . Closing [ Unit = Mcft
267 VJUNL



Upper Bhadra Project

SECON

Detailed Project Report
. monu nmnow at rRequiremnt at pdiance mnow e vver 1otal cvaporauon . "

Period UT (MCH) | UT&TA (Mcf) | (M) E:'h‘nac‘f’t’)"’ level f Mcft @*5*) | Demand | Met | Demand | Met | Spillway | 8+13b+11 Meft RL(m) ca";cc'% (in %:ch': D:::“
1 2 3 4 5 6 7 8 9 10 11 12 13 (a) 13 (b) 14 15 16 17 18 19 20
| Jun 78 373 0 0 647.73 24348 563 24911 253 253 0 0 0 253 39 647.86 24619 0 0
Il Jun 1289 373 915.88262 916 647.86 24619 1154 26689 254 254 1158 0 0 254 39 648.68 26396 0 -1158
1] Jun 9358 905 8452.5343 1465 648.68 26396 3807 31668 256 256 2316 2147 0 2403 39 649.91 29226 0 -169
| Jul 4759 1057 3702.2422 1465 649.91 29226 1466 32157 947 947 2459 1945 0 2892 50 649.91 29215 0 -514
Il Jul 13730 876 12853.703 1465 649.91 29215 4941 35621 947 947 2374 2374 0 3321 50 651.15 32250 0 0
I Jul 8558 697 7861.0927 1611 651.15 32250 2922 36783 1042 1042 2518 2518 0 3560 56 651.51 33167 0 0
| Aug 15120 1217 13903.465 1465 651.51 33167 5741 40372 2247 2247 2697 2697 0 4944 83 652.34 35345 0 0
Il Aug 27473 1417 26055.831 1465 652.34 35345 11551 48361 2247 2247 2696 2696 0 4943 83 655.13 43335 0 0
1] Aug 12302 1618 10683.656 1611 655.13 43335 4901 49847 2471 2471 2965 2965 0 5436 91 655.45 44320 0 0
| Sep 7260 2052 5207.8124 1465 655.45 44320 2124 47908 2017 2017 2381 2381 0 4398 94 655.16 43416 0 0
Il Sep 4259 2035 2224.4882 1465 655.16 43416 1313 46194 2018 2018 2382 2382 0 4400 94 654.59 41700 0 0
I Sep 2275 2018 256.53822 257 654.59 41700 521 42477 2019 2019 2383 2383 0 4402 94 653.31 37981 0 0
| Oct 3808 1589 2219.4617 1465 653.31 37981 446 39892 1568 1568 2381 2381 0 3949 110 652.53 35833 0 0
Il Oct 5411 1409 4002.2505 1465 652.53 35833 3851 41149 1568 1568 1190 1190 0 2758 110 653.42 38281 0 0
1] Oct 3452 1231 2220.7169 0 653.42 38281 1602 39883 1727 1727 0 1727 121 653.33 38035 0 0
| Nov 653.33 38035 1115 39150 1940 1940 0 1940 114 652.99 37096 0 0
Il Nov 652.99 37096 528 37624 1941 1941 0 1941 114 652.43 35569 0 0
I Nov 652.43 35569 425 35994 1943 1943 0 1943 115 651.81 33936 0 0
| Dec 651.81 33936 336 34272 545 545 0 545 116 651.68 33611 0 0
Il Dec 651.68 33611 270 33881 545 545 0 545 116 651.53 33220 0 0
1] Dec 651.53 33220 284 33504 599 599 0 599 127 651.36 32778 0 0
| Jan 651.36 32778 138 32916 1977 1977 0 1977 112 650.58 30827 0 0
Il Jan 650.58 30827 111 30938 1977 1977 0 1977 112 649.76 28849 0 0
I Jan 649.76 28849 117 28966 2178 2178 0 2178 124 648.80 26664 ) 0
| Feb 648.80 26664 105 26769 2405 2405 0 2405 114 647.68 24250 0 0
Il Feb 647.68 24250 115 24365 2405 2405 0 2405 114 646.49 21846 ) 0
1] Feb 646.49 21846 84 21930 1928 1928 0 1928 90 645.46 19912 0 0
| Mar 645.46 19912 123 20035 3249 3249 0 3249 112 643.54 16674 ) 0
Il Mar 643.54 16674 102 16776 3249 2944 0 2944 112 641.50 13720 -305 0
I Mar 641.50 13720 75 13795 3575 0 0 0 123 641.46 13672 -3575 0
| Apr 641.46 13672 145 13817 2665 0 0 0 115 641.49 13702 -2665 0
Il Apr 641.49 13702 259 13961 2666 129 0 129 115 641.50 13717 -2537 0
1] Apr 641.50 13717 202 13919 2667 87 0 87 115 641.50 13717 -2580 0
| May 641.50 13717 195 13912 1072 80 0 80 72 641.53 13760 -992 0
Il May 641.53 13760 206 13966 1072 134 0 134 72 641.53 13760 -938 0
I May 641.53 13760 117 13877 1179 45 0 45 79 641.52 13753 -1134 0
Total, TMC 119.13 18.87 100.56 17.58 51.96 63.36 48.63 29.90 28.06 0.00 76.69 3.44 -14.73 -1.84

Bhadra Reservoir
Year : 200304 Tunga Reservoir MDDL = 13832 Mcft | 641.584m | FRL= | 71535 Mct | 66292 UBPMDDL | 29265 Mcit
[ Issues from the Reservoir (in Mcft) OR 649.930 m
10D3Y | vt | inflow 2t | Darsivamnt 2t | Ralanea | Pumpedto | Reservoir | Capacity || o .| Total Mcft | Irrig + Domestic | Upper Bhadra Nuar Tatal Evanaratinn Closing | Unit = Mcft
268 VJUNL



Upper Bhadra Project

SECON

Detailed Project Report
Period | ™| Mt o | et | e | Bhadra level ft Mcft |™"" ™| (4+5+6) e g | T Capacity (in| Bhadra | UBP

UT (MCft) | UT & TA (Mcft) | (Mcft) et Demand Met Demand | Met | Spillway | 8+13b+11 Mcit RL(m) "Mc ﬁ’; ( Detict | Defici
1 2 3 4 5 6 7 8 9 10 1 12 13(a) | 13(b) 14 15 16 17 18 19 20
[ Jun 153 373 0 0 641.52 13753 9% 13849 253 17 0 0 0 17 39 641.55 13793 -236 0
I Jun 155 373 0 0 641.55 13793 376 14169 254 254 1158 0 0 254 39 641.62 13876 0 -1158
in Jun | 10140 905 9235.2555| 1465 641.62 13876 4683 20024 256 256 2316 0 0 256 39 645.36 19729 0 -2316
[ Jul 9454 1057 8397.3485| 1465 645.36 19729 3335 24528 947 947 2459 0 0 947 50 647.33 23531 0 -2459
I Jul 11542 876 10665696 | 1465 647.33 23531 4841 29837 947 947 2374 0 0 947 50 649.75 28840 0 -2374
in Jul 19219 697 18522155 1611 649.75 28840 5681 36132 1042 1042 2518 2518 0 3560 56 651.26 32516 0 0
[ Aug | 12841 1217 1162438 | 1465 651.26 32516 3909 37889 2247 2247 2697 2697 0 4944 83 651.39 32862 0 0
I Aug | 17563 1417 16145574 | 1465 651.39 32862 3249 37576 2047 2047 2696 2696 0 4943 83 651.27 32550 0 0
in Aug | 40210 1618 38591525| 1611 651.27 32550 6821 40982 247 247 2965 2965 0 5436 91 652.39 35455 0 0
[ Sep | 8763 2052 6711102 | 1465 652.39 35455 2057 39176 2017 2017 2381 2381 0 4398 94 652.10 34684 0 0
I Sep | 4842 2035 2806.6853| 1465 652.10 34684 1489 37638 2018 2018 2382 2382 0 4400 9 651.50 33144 0 0
in Sep | 3337 2018 1319.2668| 1319 651.50 33144 478 34941 2019 2019 2383 2383 0 4402 94 650.42 30445 0 0
[ Oct 6464 1589 48751543 1465 650.42 30445 3217 35127 1568 1568 2381 2381 0 3949 10 650.68 31068 0 0
I Oct 3034 1409 1624.7347 | 1465 650.68 31068 1080 33612 1568 1568 1190 1190 0 2758 10 650.54 30744 0 0
in Oct 3263 1231 2032.2755 0 650.54 30744 963 31707 1727 1727 0 1727 121 650.18 29859 0 0
[ Nov 650.18 29859 330 30189 1940 1940 0 1940 114 649.47 28135 0 0
I Nov 649.47 28135 318 28453 1941 1941 0 1941 14 648.68 26398 0 0
i Nov 648.68 26398 163 26561 1943 1943 0 1943 115 647.80 24503 0 0
[ Dec 647.80 24503 181 24684 545 545 0 545 116 647.57 24023 0 0
I Dec 647.57 24023 178 24201 545 545 0 545 116 647.34 23540 0 0
in Dec 647.34 23540 134 23674 599 599 0 599 127 647.05 22948 0 0
[ Jan 647.05 22948 141 23089 1977 1977 0 1977 12 646.05 21000 0 0
I Jan 646.05 21000 88 21088 1977 1977 0 1977 12 644.95 18999 0 0
i Jan 644.95 18999 95 19094 2178 2178 0 2178 124 643.61 16792 0 0
[ Feb 643.61 16792 99 16891 2405 2405 0 2405 14 641.98 14372 0 0
I Feb 641.98 14372 102 14474 2405 642 0 642 114 641.50 13718 | -1763 0
in Feb 641.50 13718 67 13785 1928 0 0 0 90 641.48 13695 | -1928 0
[ Mar 641.48 13695 58 13753 3249 0 0 0 12 641.44 13641 -3249 0
I Mar 641.44 13641 59 13700 3249 0 0 0 12 641.40 13588 | -3249 0
i Mar 641.40 13588 144 13732 3575 0 0 0 123 641.42 13609 | -3575 0
[ Apr 641.42 13609 50 13659 2665 0 0 0 115 641.37 13544 -2665 0
I Apr 641.37 13544 51 13595 2666 0 0 0 115 641.32 13480 -2666 0
in Apr 641.32 13480 124 13604 2667 0 0 0 115 641.33 13489 | -2667 0
[ May 641.33 13489 465 13954 1072 122 0 122 72 641.53 13760 -950 0
I May 641.53 13760 216 13976 1072 144 0 144 72 641.53 13760 -928 0
i May 641.53 13760 965 14725 1179 893 0 893 79 641.52 13753 -286 0
Total, TMC 150,98 18.87 132.55 17.72 46.50 63.36 39.20 20900 | 2159 0.00 60.79 3.44 2416 | -8.31

Bhadra Reservoir
Year : 200405 Tunga Reservoir MDDL = 13832 Mt 641584m | FRL= | 71535 Mcht 662.92 UBPMDDL | 29265 Mcit
Issues from the Reservoir (in Mcft) OR 649.930 m
10-D3Y | poven | instimns ot | Domviiomoont s | Dotomnn | Pumpedto | Reservoir | Capacity |, . . ...l TotalMcft [ lrrig + Domesti [ Upper Bhadra . et = ] Closing [ Unit=Mcft
269 VUNL



Upper Bhadra Project

SECON

Detailed Project Report

Period UT (Mctt)| UT & TA (Mctt) | (Mefy E:'h’nac‘f’t’)"’ level f Mcft @5 | Demand | Met | Demand | Met | Spillway | 8+13b+11 Vet RL(m) ca";‘;‘;’; fin %:’;Idc': Dl:?i:it
1 2 3 4 5 6 7 8 9 10 11 12 13(a) | 13(b) 14 15 16 17 18 19 20
| Jun 1452 373 1079.4024 0 64152 13753 1319 15072 253 253 0 0 0 253 39 642,27 14780 0 0
Il Jun 16859 373 16486.226 1465 642.27 14780 8865 25110 254 254 1158 0 0 254 39 647.95 24817 0 -1158
i Jun 5526 905 4621.15 1465 647.95 24817 2509 28790 256 256 2316 0 0 256 39 649.62 28495 0 -2316
| Jul 14261 1057 13204.395 1465 649.62 28495 4373 34333 947 947 2459 2459 0 3406 50 650.60 30877 0 0
I Jul 8047 876 71709394 | 1465 650.60 30877 2930 35271 947 947 2374 2374 0 3321 50 651.01 31900 0 0
I Jul 17504 697 16807.131 1611 651.01 31900 6129 39640 1042 1042 2518 2518 0 3560 56 652.60 36024 0 0
| Aug | 44237 1217 43020382 1465 652.60 36024 16934 54423 2047 2047 2697 2697 0 4944 83 657.02 49396 0 0
Il Aug 27642 1417 26224.791 1465 657.02 49396 10935 61795 2247 2247 2696 2696 0 4943 83 659.13 56769 0 0
i Aug | 12913 1618 11204873 1611 659.13 56769 5722 64102 2471 2471 2965 2965 0 5436 91 659.62 58575 0 0
| Sep 4917 2052 2865.1115 1465 659.62 58575 1870 61910 2017 2017 2381 2381 0 4398 94 659.31 57418 0 0
I Sep 4439 2035 2404.4941| 1465 659.31 57418 1877 60760 2018 2018 2382 2382 0 4400 94 658.99 56266 0 0
I Sep 4055 2018 2037.4481 1465 658.99 56266 1766 59496 2019 2019 2383 2383 0 4402 94 658.64 55000 0 0
| Oct 3348 1589 1758.7142| 1465 658.64 55000 1590 58055 1568 1568 2381 2381 0 3949 110 658.36 53996 0 0
Il Oct 2646 1409 1236.8361 1237 658.36 53996 1214 56447 1568 1568 1190 1190 0 2758 110 658.24 53579 0 0
i Oct 2130 1231 899.46062 0 658.24 53579 629 54208 1727 1727 0 1727 121 657.89 52360 0 0
| Nov 657.89 52360 536 52896 1940 1940 0 1940 114 657.45 50842 0 0
I Nov 657.45 50842 344 51186 1941 1941 0 1941 114 656.94 49131 0 0
I Nov 656.94 49131 243 49374 1943 1943 0 1943 115 656.39 47316 0 0
| Dec 656.39 47316 216 47532 545 545 0 545 116 656.25 46871 0 0
Il Dec 656.25 46871 174 47045 545 545 0 545 116 656.10 46384 0 0
i Dec 656.10 46384 183 46567 599 599 0 599 127 655.93 45841 0 0
| Jan 655.93 45841 195 46036 1977 1977 0 1977 112 655.33 43947 0 0
I Jan 655.33 43947 83 44030 1977 1977 0 1977 112 654.67 41941 0 0
I Jan 654.67 41941 153 42094 2178 2178 0 2178 124 653.94 39792 ) 0
| Feb 653.94 39792 101 39893 2405 2405 0 2405 114 653.09 37374 0 0
Il Feb 653.09 37374 96 37470 2405 2405 0 2405 114 652.20 34951 0 0
i Feb 652.20 34951 91 35042 1928 1928 0 1928 90 65146 33024 0 0
| Mar 651.46 33024 107 33131 3249 3249 0 3249 112 650.14 29770 ) 0
I Mar 650.14 29770 88 29858 3249 3249 0 3249 112 648.72 26497 0 0
I Mar 648.72 26497 126 26623 3575 3575 0 3575 123 647.04 22925 ) 0
| Apr 647.04 22925 95 23020 2665 2665 0 2665 115 645.64 20240 0 0
Il Apr 645.64 20240 136 20376 2666 2666 0 2666 115 644.11 17595 ) 0
i Apr 644.11 17595 273 17868 2667 2667 0 2667 115 642.48 15086 0 0
| May 642.48 15086 211 15297 1072 1072 0 1072 72 641.82 14153 0 0
I May 641.82 14153 154 14307 1072 475 0 475 72 64153 13760 -597 0
I May 641.53 13760 179 13939 1179 107 0 107 79 641.52 13753 -1072 0
Total, TMC 169.98 18.87 151.11 19.10 72.45 63.36 61.69 2090 | 2643 0.00 88.11 3.44 -1.67 -3.47

Bhadra Reservoir
Year : 2005-06 Tunga Reservoir MDDL = 13832 Mt 641584m | FRL= | 71535 Mcft | 66292 UBPMDDL | 29265 Mcit
Issues from the Reservoir (in Mcft) OR 649.930 m
10Day | oo om0 o o .1 a.  TPumpedto| Reservoir | Capacity |, . ...l TotalMcft | lrrig+D | UpperBhadra | » s .- Closing [ Unit = Mcft
270 VINL



Upper Bhadra Project

SECON

Detailed Project Report

. monwn InTmow at Rrequiremnt at paiance " . - nTow wicru uver 1otal cvaporatuon . .

Period UT (MCH) | UT&TA (Mcf) | (M) E:'h‘nac‘f’t’)"’ level f Mcft @*5*) | Demand | Met | Demand | Met | Spillway | 8+13b+11 Meft RL(m) ca";cc'% (in %:ch': D:::“
1 2 3 4 5 6 7 8 9 10 11 12 13 (a) 13 (b) 14 15 16 17 18 19 20
| Jun 68 373 0 0 641.52 13753 162 13915 253 83 0 0 0 83 39 641.55 13793 -170 0
Il Jun 44 373 0 0 641.55 13793 404 14197 254 254 1158 0 0 254 39 641.64 13904 0 -1158
1] Jun 10299 905 9393.5612 1465 641.64 13904 5542 20911 256 256 2316 0 0 256 39 645.84 20616 0 -2316
| Jul 10410 1057 9353.176 1465 645.84 20616 10748 32828 947 947 2459 2459 0 3406 50 649.97 29372 0 0
Il Jul 22134 876 21257.983 1465 649.97 29372 4826 35663 947 947 2374 2374 0 3321 50 651.17 32292 0 0
I Jul 8503 697 7806.299 1611 651.17 32292 19744 53647 1042 1042 2518 2518 0 3560 56 657.21 50031 0 0
| Aug 51520 1217 50303.453 1465 657.21 50031 22335 73830 2247 2247 2697 2697 0 4944 83 662.25 68803 0 0
Il Aug 55561 1417 54143.502 0 662.25 68803 10892 79695 2247 2247 2696 2696 3217 8160 83 662.90 71452 0 0
1] Aug 28197 1618 26578.541 1611 662.90 71452 4010 77073 2471 2471 2965 2965 102 5538 91 662.90 71444 0 0
| Sep 11246 2052 9194.3665 1465 662.90 71444 3470 76379 2017 2017 2381 2381 446 4844 94 662.90 71441 0 0
Il Sep 8285 2035 6250.3669 0 662.90 71441 5671 77112 2018 2018 2382 2382 1177 5577 94 662.90 71441 0 0
I Sep 14663 2018 12645.192 1465 662.90 71441 3075 75981 2019 2019 2383 2383 44 4446 94 662.90 71441 0 0
| Oct 7106 1589 5516.7036 1465 662.90 71441 1715 74621 1568 1568 2381 2381 0 3949 110 662.68 70562 0 0
Il Oct 4650 1409 3240.9385 0 662.68 70562 5963 76525 1568 1568 1190 1190 2232 4990 110 662.89 71425 0 0
1] Oct 11780 1231 10548.767 0 662.89 71425 3036 74461 1727 1727 1199 2926 121 662.89 71414 0 0
| Nov 662.89 71414 1940 73354 1940 1940 0 1940 114 662.86 71300 0 0
Il Nov 662.86 71300 1096 72396 1941 1941 0 1941 114 662.63 70341 0 0
I Nov 662.63 70341 923 71264 1943 1943 0 1943 115 662.35 69206 0 0
| Dec 662.35 69206 633 69839 545 545 0 545 116 662.35 69178 0 0
Il Dec 662.35 69178 683 69861 545 545 0 545 116 662.35 69200 0 0
1] Dec 662.35 69200 577 69777 599 599 0 599 127 662.31 69051 0 0
| Jan 662.31 69051 356 69407 1977 1977 0 1977 112 661.88 67318 0 0
Il Jan 661.88 67318 185 67503 1977 1977 0 1977 112 661.41 65414 0 0
I Jan 661.41 65414 158 65572 2178 2178 0 2178 124 660.86 63270 ) 0
| Feb 660.86 63270 150 63420 2405 2405 0 2405 114 660.24 60901 0 0
Il Feb 660.24 60901 108 61009 2405 2405 0 2405 114 659.60 58490 ) 0
1] Feb 659.60 58490 137 58627 1928 1928 0 1928 90 659.08 56609 0 0
| Mar 659.08 56609 151 56760 3249 3249 0 3249 112 658.19 53399 ) 0
Il Mar 658.19 53399 151 53550 3249 3249 0 3249 112 657.26 50189 0 0
I Mar 657.26 50189 87 50276 3575 3575 0 3575 123 656.16 46578 0 0
| Apr 656.16 46578 51 46629 2665 2665 0 2665 115 655.30 43849 0 0
Il Apr 655.30 43849 88 43937 2666 2666 0 2666 115 654.41 41156 0 0
1] Apr 654.41 41156 88 41244 2667 2667 0 2667 115 653.48 38462 0 0
| May 653.48 38462 101 38563 1072 1072 0 1072 72 653.11 37419 0 0
Il May 653.11 37419 112 37531 1072 1072 0 1072 72 652.73 36387 0 0
I May 652.73 36387 1280 37667 1179 1179 0 1179 79 652.74 36409 0 0
Total, TMC 244.47 18.87 226.23 13.47 110.65 63.36 63.19 29.90 26.43 8.42 98.03 3.44 -0.17 -3.47

Bhadra Reservoir
Year : 2006-07 Tunga Reservoir MDDL = 13832 Mcft | 641.584m | FRL= | 71535 Mcit 662.92 UBPMDDL | 29265 Mcit
Issues from the Reservoir (in Mcft) OR 649.930 m
10-DAY | pyosn | tnfoees ot | Doveesiveonest o6 | Batanen | PUmpedto | Reservoir | Capacity |, . . .. .| TotalMcft | Irrig + Domestic Upper Bhadra s atal c . Closing [ Unit = Mcft
271 VJUNL



Upper Bhadra Project Detailed Project Report
Period uT ety | UT & TA (Mett) | (Mcft E:'h’nac‘f’t’)"’ level f Mcft @5 | Demand | Met | Demand | Met | Spillway | 8+13b+11 Vet RL(m) Cap:n‘;';t’; (in %:’;Idc': D‘:::it
1 2 3 4 5 6 7 8 9 10 11 12 13 (a) 13 (b) 14 15 16 17 18 19 20
| Jun 5681 373 5307.598 0 652.74 36409 3345 39754 253 253 0 0 0 253 39 653.83 39462 0 0
Il Jun 1870 373 1497.2719 1465 653.83 39462 1248 42175 254 254 1158 1158 0 1412 39 654.26 40724 0 0
1] Jun 12949 905 12044.32 1465 654.26 40724 5560 47748 256 256 2316 2316 0 2572 39 655.71 45137 0 0
| Jul 34779 1057 33721.979 1465 655.71 45137 14859 61461 947 947 2459 2459 0 3406 50 659.47 58005 0 0
Il Jul 29051 876 28174.793 1465 659.47 58005 9406 68875 947 947 2374 2374 0 3321 50 661.43 65504 0 0
1] Jul 2879%4 697 28097.234 0 661.43 65504 10081 75585 1042 1042 2518 2518 490 4050 56 662.91 71479 0 0
| Aug 24633 1217 23415.74 0 662.91 71479 7003 78482 2247 2247 2697 2697 2003 6947 83 662.90 71452 0 0
Il Aug 67831 1417 66414.288 0 662.90 71452 23068 94520 2247 2247 2696 2696 18042 22985 83 662.90 71452 0 0
1] Aug 11722 1618 10103.758 0 662.90 71452 5003 76455 2471 2471 2965 2965 0 5436 91 662.77 70928 0 0
| Sep 6678 2052 4625.5558 1465 662.77 70928 2902 75295 2017 2017 2381 2381 0 4398 94 662.74 70803 0 0
Il Sep 10687 2035 8652.4687 0 662.74 70803 4960 75763 2018 2018 2382 2382 0 4400 94 662.86 71269 0 0
1] Sep 6792 2018 4774.0498 1465 662.86 71269 3152 75885 2019 2019 2383 2383 0 4402 94 662.88 71389 0 0
| Oct 5258 1589 3668.9706 1465 662.88 71389 2042 74896 1568 1568 2381 2381 0 3949 110 662.75 70837 0 0
Il Oct 2971 1409 1562.2931 1465 662.75 70837 1654 73955 1568 1568 1190 1190 0 2758 110 662.81 71087 0 0
1] Oct 2733 1231 1501.5758 0 662.81 71087 699 71786 1727 1727 0 1727 121 662.53 69938 0 0
| Nov 662.53 69938 1785 71723 1940 1940 0 1940 114 662.47 69669 0 0
Il Nov 662.47 69669 730 70399 1941 1941 0 1941 114 662.14 68344 0 0
1] Nov 662.14 68344 1082 69426 1943 1943 0 1943 115 661.90 67368 0 0
| Dec 661.90 67368 661 68029 545 545 0 545 116 661.90 67368 0 0
Il Dec 661.90 67368 666 68034 545 545 0 545 116 661.90 67373 0 0
Il Dec 661.90 67373 389 67762 599 599 0 599 127 661.81 67036 0 0
| Jan 661.81 67036 294 67330 1977 1977 0 1977 112 661.36 65241 0 0
Il Jan 661.36 65241 184 65425 1977 1977 0 1977 112 660.87 63336 0 0
1] Jan 660.87 63336 81 63417 2178 2178 0 2178 124 660.30 61115 0 0
| Feb 660.30 61115 99 61214 2405 2405 0 2405 114 659.65 58695 0 0
Il Feb 659.65 58695 86 58781 2405 2405 0 2405 114 658.99 56262 0 0
Il Feb 658.99 56262 40 56302 1928 1928 0 1928 90 658.44 54284 0 0
| Mar 658.44 54284 58 54342 3249 3249 0 3249 112 657.49 50981 0 0
Il Mar 657.49 50981 41 51022 3249 3249 0 3249 112 656.50 47661 0 0
1] Mar 656.50 47661 36 47697 3575 3575 0 3575 123 655.35 43999 0 0
| Apr 655.35 43999 33 44032 2665 2665 0 2665 115 654.44 41252 0 0
Il Apr 654.44 41252 43 41295 2666 2666 0 2666 115 653.50 38514 0 0
Il Apr 653.50 38514 28 38542 2667 2667 0 2667 115 652.50 35760 0 0
| May 652.50 35760 37 35797 1072 1072 0 1072 72 652.08 34653 0 0
Il May 652.08 34653 28 34681 1072 1072 0 1072 72 651.66 33537 0 0
1] May 651.66 33537 201 33738 1179 1179 0 1179 79 651.24 32480 0 0

Total, TMC 252.43 18.87 233.56 11.72 101.58 63.36 63.36 29.90 29.90 20.54 113.79 3.44 0.00 0.00
Bhadra Reservoir
Year : 2007-08 Tunga Reservoir MDDL = 13832 Mcft | 641.584m | FRL= | 71535 Mcit 662.92 UBPMDDL | 29265 Mcit
Issues from the Reservoir (in Mcft) OR 649.930 m
10Day | oo |ow T o . .. T..  TPumpedto| Reservoir | Capacity |, .. ...| TotalMcit | Irrig+Domestic | UpperBhadra | . _ ki Closing [ Unit=Mcft
SECON 272 VUNL



Upper Bhadra Project

SECON

Detailed Project Report
. monwn InTmow at Rrequiremnt at paiance " . - nTow wicru uver 1otal cvaporatuon . .
Period UT (MCH) | UT&TA (Mcf) | (M) E:'h‘nac‘f’t’)"’ level f Mcft @*5*) | Demand | Met | Demand | Met | Spillway | 8+13b+11 Meft RL(m) ca";cc'% (in %:ch': D:::“
1 2 3 4 5 6 7 8 9 10 11 12 13 (a) 13 (b) 14 15 16 17 18 19 20
| Jun 50 373 0 0 651.24 32480 196 32676 253 253 0 0 0 253 39 651.20 32384 0 0
Il Jun 279 373 0 0 651.20 32384 432 32816 254 254 1158 1158 0 1412 39 650.80 31365 0 0
1] Jun 19532 905 18627 1465 650.80 31365 11963 44793 256 256 2316 2316 0 2572 39 654.75 42182 0 0
| Jul 54111 1057 53054 1465 654.75 42182 21296 64942 947 947 2459 2459 0 3406 50 660.39 61486 0 0
Il Jul 37926 876 37050 0 660.39 61486 13729 75215 947 947 2374 2374 359 3680 50 662.91 71485 0 0
I Jul 10865 697 10168 0 662.91 71485 4872 76357 1042 1042 2518 2518 1262 4822 56 662.91 71479 0 0
| Aug 61308 1217 60091 0 662.91 71479 23375 94854 2247 2247 2697 2697 18375 23319 83 662.90 71452 0 0
Il Aug 25442 1417 24025 0 662.90 71452 13269 84721 2247 2247 2696 2696 8243 13186 83 662.90 71452 0 0
1] Aug 11571 1618 9953 1611 662.90 71452 4335 77398 2471 2471 2965 2965 427 5863 91 662.90 71444 0 0
| Sep 20050 2052 17998 0 662.90 71444 8619 80063 2017 2017 2381 2381 4130 8528 94 662.90 71441 0 0
Il Sep 11217 2035 9182 0 662.90 71441 6626 78067 2018 2018 2382 2382 2132 6532 94 662.90 71441 0 0
I Sep 17094 2018 15076 0 662.90 71441 7297 78738 2019 2019 2383 2383 2801 7203 94 662.90 71441 0 0
| Oct 6624 1589 5035 1465 662.90 71441 3145 76051 1568 1568 2381 2381 567 4516 110 662.89 71425 0 0
Il Oct 7030 1409 5621 0 662.89 71425 2381 73806 1568 1568 1190 1190 0 2758 110 662.78 70938 0 0
1] Oct 9924 1231 8693 0 662.78 70938 4641 75579 1727 1727 2317 4044 121 662.89 71414 0 0
| Nov 662.89 71414 2019 73433 1940 1940 0 1940 114 662.88 71379 0 0
Il Nov 662.88 71379 1161 72540 1941 1941 0 1941 114 662.67 70485 0 0
I Nov 662.67 70485 1037 71522 1943 1943 0 1943 115 662.42 69464 0 0
| Dec 662.42 69464 949 70413 545 545 0 545 116 662.49 69752 0 0
Il Dec 662.49 69752 555 70307 545 545 0 545 116 662.46 69646 0 0
1] Dec 662.46 69646 158 69804 599 599 0 599 127 662.32 69078 0 0
| Jan 662.32 69078 196 69274 1977 1977 0 1977 112 661.85 67185 0 0
Il Jan 661.85 67185 206 67391 1977 1977 0 1977 112 661.38 65302 0 0
I Jan 661.38 65302 143 65445 2178 2178 0 2178 124 660.82 63143 ) 0
| Feb 660.82 63143 64 63207 2405 2405 0 2405 114 660.18 60688 0 0
Il Feb 660.18 60688 185 60873 2405 2405 0 2405 114 659.56 58354 ) 0
1] Feb 659.56 58354 148 58502 1928 1928 0 1928 90 659.05 56484 0 0
| Mar 659.05 56484 112 56596 3249 3249 0 3249 112 658.14 53235 ) 0
Il Mar 658.14 53235 46 53281 3249 3249 0 3249 112 657.18 49920 0 0
I Mar 657.18 49920 103 50023 3575 3575 0 3575 123 656.09 46325 ) 0
| Apr 656.09 46325 37 46362 2665 2665 0 2665 115 655.21 43582 0 0
Il Apr 655.21 43582 26 43608 2666 2666 0 2666 115 654.30 40827 0 0
1] Apr 654.30 40827 52 40879 2667 2667 0 2667 115 653.35 38097 0 0
| May 653.35 38097 56 38153 1072 1072 0 1072 72 652.96 37009 0 0
Il May 652.96 37009 48 37057 1072 1072 0 1072 72 652.56 35913 0 0
I May 652.56 35913 78 35991 1179 1179 0 1179 79 652.11 34733 0 0
Total, TMC 293.02 18.87 274.57 6.00 133.56 63.36 63.36 29.90 29.90 40.61 133.87 3.44 0.00 0.00
Bhadra Reservoir
Year : 200809 Tunga Reservoir MDDL = 13832 Mcft | 641.584m | FRL= | 71535 Mcit 662.92 UBPMDDL | 29265 Mcit
Issues from the Reservoir (in Mcft) OR 649.930 m
10D3Y | yiontis | tnflos 2t | Darsivarant a6 | Ralanna | Pumpedto | Reservoir | Capacity |, o ., \.ql TotalMcft [ Irrig + Domestic Upper Bhadra Auar Tatal Euanaratian Closing | Unit = Mcft
273 VJUNL



Upper Bhadra Project

SECON

Detailed Project Report

Period UT Mty | UT&TA (Mef) | (Mt E:'h’nac‘f’t’)"’ level f Mcft @5 | Demand |  Met | Demand | Met | Spillway | 8+13b+11 Mett RL (m) Ca":n‘;'g (in ?J:’;Idc': D‘:?i; )
1 2 3 4 5 6 7 8 9 10 11 12 13 (a) 13 (b) 14 15 16 17 18 19 20
| Jun 881 373 508 0 652.11 34733 903 35636 253 253 0 0 0 253 39 652.34 35344 0 0
Il Jun 8850 373 8477 1465 652.34 35344 4609 41418 254 254 1158 1158 0 1412 39 654.01 39967 0 0
1] Jun 10016 905 9111 1465 654.01 39967 4444 45875 256 256 2316 2316 0 2572 39 655.11 43264 0 0
| Jul 10555 1057 9498 1465 655.11 43264 4622 49351 947 947 2459 2459 0 3406 50 655.95 45895 0 0
Il Jul 5551 876 4675 1465 655.95 45895 2265 49624 947 947 2374 2374 0 3321 50 656.06 46253 0 0
1] Jul 35018 697 34321 1611 656.06 46253 15365 63229 1042 1042 2518 2518 0 3560 56 659.90 59613 0 0
| Aug 34551 1217 33334 1465 659.90 59613 13900 74978 2247 2247 2697 2697 0 4944 83 662.53 69951 0 0
Il Aug 68608 1417 67191 0 662.53 69951 24637 94588 2247 2247 2696 2696 18110 23053 83 662.90 71452 0 0
1] Aug 8664 1618 7046 1611 662.90 71452 3990 77053 2471 2471 2965 2965 82 5518 91 662.90 71444 0 0
| Sep 9905 2052 7853 0 662.90 71444 5523 76967 2017 2017 2381 2381 1034 5432 94 662.90 71441 0 0
Il Sep 13122 2035 11087 0 662.90 71441 6301 77742 2018 2018 2382 2382 1807 6207 94 662.90 71441 0 0
1] Sep 5360 2018 3342 1465 662.90 71441 2166 75072 2019 2019 2383 2383 0 4402 94 662.69 70576 0 0
| Oct 4074 1589 2485 1465 662.69 70576 1865 73905 1568 1568 2381 2381 0 3949 110 662.51 69846 [} 0
Il Oct 2742 1409 1333 1333 662.51 69846 1514 72693 1568 1568 1190 1190 0 2758 110 662.50 69825 0 0
1] Oct 4148 1231 2917 0 662.50 69825 1176 71001 1727 1727 0 1727 121 662.34 69153 0 0
| Nov 662.34 69153 809 69962 1940 1940 0 1940 114 662.03 67908 0 0
Il Nov 662.03 67908 308 68216 1941 1941 0 1941 114 661.59 66161 0 0
1] Nov 661.59 66161 303 66464 1943 1943 0 1943 115 661.15 64406 0 0
| Dec 661.15 64406 300 64706 545 545 0 545 116 661.06 64045 0 0
Il Dec 661.06 64045 304 64349 545 545 0 545 116 660.96 63688 0 0
Il Dec 660.96 63688 380 64068 599 599 0 599 127 660.88 63342 0 0
| Jan 660.88 63342 262 63604 1977 1977 0 1977 112 660.40 61515 0 0
Il Jan 660.40 61515 158 61673 1977 1977 0 1977 112 659.89 59584 0 0
1] Jan 659.89 59584 124 59708 2178 2178 0 2178 124 659.30 57406 0 0
| Feb 659.30 57406 82 57488 2405 2405 0 2405 114 658.63 54969 0 0
Il Feb 658.63 54969 107 55076 2405 2405 0 2405 114 657.95 52557 0 0
Il Feb 657.95 52557 53 52610 1928 1928 0 1928 90 657.38 50592 0 0
| Mar 657.38 50592 75 50667 3249 3249 0 3249 112 656.39 47306 0 0
Il Mar 656.39 47306 80 47386 3249 3249 0 3249 112 655.36 44025 0 0
1] Mar 655.36 44025 58 44083 3575 3575 0 3575 123 654.15 40385 0 0
| Apr 654.15 40385 49 40434 2665 2665 0 2665 115 653.19 37654 0 0
Il Apr 653.19 37654 47 37701 2666 2666 0 2666 115 652.18 34920 0 0
Il Apr 652.18 34920 38 34958 2667 2667 0 2667 115 651.12 32176 0 0
| May 651.12 32176 40 32216 1072 1072 0 1072 72 650.68 31072 0 0
Il May 650.68 31072 27 31099 1072 1072 0 1072 72 650.22 29955 0 0
1] May 650.22 29955 40 29995 1179 1179 0 1179 79 649.71 28737 0 0
Total, TMC 222.05 18.87 203.18 14.81 96.92 63.36 63.36 29.90 29.90 21.03 114.29 3.44 0.00 0.00

Bhadra Reservoir
Year : 200940 Tunga Reservoir MDDL = 13832 Mcft | 641.584m | FRL= | 71535 Mct | 66292 UBPMDDL | 29265 Mcit
[ Issues from the Reservoir (in Mcft) OR 649.930 m
10Dy | oo | oot | ooioos o | ootonnn | Pumpedto | Reservoir | Capacity |, . ...l TotalMcft | Irig+Domestc | UpperBhadra | ... | ... - ] Closing [ Unit=Mcft
274 VUNL



Upper Bhadra Project Detailed Project Report

mnuw mun

. WU | UW Al | noyuneHmaL | Laanve e i Lvapuiauun —

Period UT(MCR) | UT&TA (Mcft) | (M) E:'h’nac‘f’t’)"’ level f Mcft @5 | Demand | Met | Demand | Met | Spillway | 8+13b+11 Meft RL(m) ca";‘;‘;’; fin %:’;Idc': Dl:?i:it
1 2 3 4 5 6 7 8 9 10 11 12 13 (a) 13 (b) 14 15 16 17 18 19 20
| Jun 1540 373 1167 0 649.71 28737 567 29304 253 253 0 0 0 253 39 649.82 29012 0 0
Il Jun 861 373 488 488 649.82 29012 335 29835 254 254 1158 316 0 570 39 649.91 29226 0 -842
1] Jun 1418 905 513 513 649.91 29226 240 29979 256 256 2316 458 0 714 39 649.91 29226 0 -1858
| Jul 23844 1057 22787 1465 649.91 29226 11783 42474 947 947 2459 2459 0 3406 50 653.68 39018 0 0
Il Jul 65760 876 64884 1465 653.68 39018 26152 66634 947 947 2374 2374 0 3321 50 660.86 63263 0 0
I Jul 27562 697 26865 1611 660.86 63263 9789 74663 1042 1042 2518 2518 0 3560 56 662.80 71047 0 0
| Aug 19261 1217 18044 0 662.80 71047 5704 76751 2247 2247 2697 2697 272 5216 83 662.90 71452 0 0
Il Aug 9554 1417 8137 1465 662.90 71452 3186 76103 2247 2247 2696 2696 0 4943 83 662.81 71077 0 0
1] Aug 16845 1618 15227 0 662.81 71077 6132 77209 2471 2471 2965 2965 238 5674 91 662.90 71444 0 0
| Sep 27274 2052 25222 0 662.90 71444 10460 81904 2017 2017 2381 2381 5971 10369 94 662.90 71441 0 0
Il Sep 10130 2035 8095 0 662.90 71441 5276 76717 2018 2018 2382 2382 782 5182 94 662.90 71441 0 0
I Sep 8720 2018 6702 0 662.90 71441 4536 75977 2019 2019 2383 2383 40 4442 94 662.90 71441 0 0
| Oct 18272 1589 16683 0 662.90 71441 9422 80863 1568 1568 2381 2381 5379 9328 110 662.89 71425 0 0
Il Oct 11369 1409 9960 0 662.89 71425 3249 74674 1568 1568 1190 1190 381 3139 110 662.89 71425 0 0
1] Oct 8324 1231 7093 0 662.89 71425 1618 73043 1727 1727 0 1727 121 662.84 71195 0 0
| Nov 662.84 71195 770 71965 1940 1940 0 1940 114 662.53 69911 0 0
Il Nov 662.53 69911 911 70822 1941 1941 0 1941 114 662.24 68767 0 0
I Nov 662.24 68767 888 69655 1943 1943 0 1943 115 661.95 67597 0 0
| Dec 661.95 67597 700 68297 545 545 0 545 116 661.96 67636 0 0
Il Dec 661.96 67636 699 68335 545 545 0 545 116 661.97 67674 0 0
1] Dec 661.97 67674 1298 68972 599 599 0 599 127 662.12 68246 0 0
| Jan 662.12 68246 1319 69565 1977 1977 0 1977 112 661.92 67476 0 0
Il Jan 661.92 67476 364 67840 1977 1977 0 1977 112 661.49 65751 0 0
I Jan 661.49 65751 215 65966 2178 2178 0 2178 124 660.96 63664 ) 0
| Feb 660.96 63664 178 63842 2405 2405 0 2405 114 660.35 61323 0 0
Il Feb 660.35 61323 96 61419 2405 2405 0 2405 114 659.71 58900 0 0
1] Feb 659.71 58900 46 58946 1928 1928 0 1928 90 659.17 56928 0 0
| Mar 659.17 56928 32 56960 3249 3249 0 3249 112 658.25 53599 0 0
Il Mar 658.25 53599 42 53641 3249 3249 0 3249 112 657.28 50280 0 0
I Mar 657.28 50280 21 50301 3575 3575 0 3575 123 656.17 46603 0 0
| Apr 656.17 46603 22 46625 2665 2665 0 2665 115 655.30 43845 0 0
Il Apr 655.30 43845 23 43868 2666 2666 0 2666 115 654.39 41087 0 0
1] Apr 654.39 41087 32 41119 2667 2667 0 2667 115 653.44 38337 0 0
| May 653.44 38337 34 38371 1072 1072 0 1072 72 653.04 37227 0 0
Il May 653.04 37227 36 37263 1072 1072 0 1072 72 652.63 36119 0 0
I May 652.63 36119 46 36165 1179 1179 0 1179 79 652.18 34907 0 0
Total, TMC 250.73 18.87 231.87 7.01 106.22 63.36 63.36 29.90 27.20 13.06 103.62 3.44 0.00 -2.70

Bhadra Reservoir
Year : 2010-11 .
Tunga Reservoir MDDL = 13832 Mcft 641,584 m | FRL = | 71535  Mcft | 662.92 |m UBPMDDL 29265  Mcft
Issues from the Reservoir (in Mcft) OR 649.930 m
10D2Y | 1t | tnflows 2t | anmivamnt 2t | Ralanea | Pumpedto | Reservoir | Capacity | o .| TotalMcft [ Irrig+D i | UpperBhadra | nu0r | 7oem Euanaratinn Closing | Unit = Mcft

SECON 275 VJNL



Upper Bhadra Project Detailed Project Report

) ot | e s | neyunsimm g | wanies I v - S —
Period UT (MCR) | UT & TA (Mcft) |  (Mcft) E:'h’nac‘f’t’)"’ level f Mcft @5 | Demand |  Met | Demand | Met | Spillway | 8+13b+11 Meit RL (m) Ca":n‘;'g (in ?J:’;Idc': D‘:?i; )
1 2 3 4 5 6 7 8 9 10 11 12 13 (a) 13 (b) 14 15 16 17 18 19 20
| Jun 90 373 0 0 652.18 34907 154 35061 253 253 0 0 0 253 39 652.13 34769 0 0
Il Jun 3539 373 3166 1465 652.13 34769 1808 38042 254 254 1158 1158 0 1412 39 652.81 36591 0 0
1] Jun 8358 905 7453 1465 652.81 36591 2247 40302 256 256 2316 2316 0 2572 39 653.21 37691 0 0
| Jul 7944 1057 6887 1465 653.21 37691 3087 42243 947 947 2459 2459 0 3406 50 653.59 38787 0 0
Il Jul 4173 876 3297 1465 653.59 38787 2724 42975 947 947 2374 2374 0 3321 50 653.88 39604 0 0
1] Jul 35856 697 35159 1611 653.88 39604 11865 53080 1042 1042 2518 2518 0 3560 56 657.04 49464 0 0
| Aug 30367 1217 29150 1465 657.04 49464 7368 58297 2247 2247 2697 2697 0 4944 83 658.15 53270 0 0
Il Aug 12378 1417 10961 1465 658.15 53270 4638 59372 2247 2247 2696 2696 0 4943 83 658.46 54346 0 0
1] Aug 17443 1618 15825 1611 658.46 54346 9424 65381 2471 2471 2965 2965 0 5436 91 659.96 59854 0 0
| Sep 13529 2052 11477 1465 659.96 59854 6975 68294 2017 2017 2381 2381 0 4398 94 660.99 63802 0 0
Il Sep 8993 2035 6958 1465 660.99 63802 4036 69303 2018 2018 2382 2382 0 4400 94 661.25 64809 0 0
1] Sep 7647 2018 5629 1465 661.25 64809 4491 70764 2019 2019 2383 2383 0 4402 94 661.62 66268 0 0
| Oct 7736 1589 6147 1465 661.62 66268 6004 73737 1568 1568 2381 2381 0 3949 110 662.47 69678 [} 0
Il Oct 5136 1409 3727 1465 662.47 69678 2273 73415 1568 1568 1190 1190 0 2758 110 662.68 70547 0 0
1] Oct 4479 1231 3248 0 662.68 70547 3104 73651 1727 1727 389 2116 121 662.89 71414 0 0
| Nov 662.89 71414 3623 75037 1940 1940 1562 3502 114 662.89 71421 0 0
Il Nov 662.89 71421 5008 76429 1941 1941 2953 4894 114 662.89 71421 0 0
1] Nov 662.89 71421 1906 73327 1943 1943 0 1943 115 662.86 71269 0 0
| Dec 662.86 71269 1203 72472 545 545 392 937 116 662.89 71419 [} 0
Il Dec 662.89 71419 811 72230 545 545 150 695 116 662.89 71419 0 0
Il Dec 662.89 71419 1333 72752 599 599 618 1217 127 662.89 71408 0 0
| Jan 662.89 71408 953 72361 1977 1977 0 1977 112 662.61 70272 0 0
Il Jan 662.61 70272 389 70661 1977 1977 0 1977 112 662.20 68572 0 0
1] Jan 662.20 68572 216 68788 2178 2178 0 2178 124 661.68 66486 0 0
| Feb 661.68 66486 85 66571 2405 2405 0 2405 114 661.06 64052 0 0
Il Feb 661.06 64052 54 64106 2405 2405 0 2405 114 660.42 61587 0 0
Il Feb 660.42 61587 35 61622 1928 1928 0 1928 90 659.90 59604 0 0
| Mar 659.90 59604 59 59663 3249 3249 0 3249 112 659.00 56302 0 0
Il Mar 659.00 56302 59 56361 3249 3249 0 3249 112 658.07 53000 0 0
1] Mar 658.07 53000 38 53038 3575 3575 0 3575 123 657.01 49340 0 0
| Apr 657.01 49340 21 49361 2665 2665 0 2665 115 656.17 46581 0 0
Il Apr 656.17 46581 26 46607 2666 2666 0 2666 115 655.29 43826 0 0
Il Apr 655.29 43826 37 43863 2667 2667 0 2667 115 654.39 41081 0 0
| May 654.39 41081 33 41114 1072 1072 0 1072 72 654.01 39970 0 0
Il May 654.01 39970 35 40005 1072 1072 0 1072 72 653.62 38861 0 0
1] May 653.62 38861 32 38893 1179 1179 0 1179 79 653.19 37635 0 0

Total, TMC 167.67 18.87 149.08 19.33 86.15 63.36 63.36 29.90 29.90 6.06 99.32 3.44 0.00 0.00
Bhadra Reservoir
Year : 2011-12 .
Tunga Reservoir MDDL = 13832 Mcft | 641.584m | FRL= [ 71535 Mcft | 66292 [m UBPMDDL | 20265  Mcft
Issues from the Reservoir (in Mcft) OR 649.930 m
10Dy | oo | et e | ooioos e | ootonnn | Pumpedto | Reservoir | Capacity |, . ...l TotalMcft | Irig+Domestc | UpperBhadra | ... | .. - N Closing [ Unit=Mcft

SECON 276 VJNL



Upper Bhadra Project Detailed Project Report

mnuw mun

Period UT (MCf) | UT & TA (Mett) | (Mcft E:'h’nac‘f’t’)"’ level f Meft #*5*6) | Demand |  Met | Demand | Met | Spillway | 8+13b+1 Meft RL(m) ca";‘;‘;’; (in %:’;Idc': Dl:?i:it
1 2 3 4 5 6 7 8 9 10 1 12 13a) | 13(b) 14 15 16 17 18 19 20
[ un | 2437 373 2064 0 653.19 37635 | 2175 39810 253 253 0 0 0 253 39 653.85 39518 0 0
I Jun | 13283 373 12910 1465 653.85 39518 | 4457 45440 254 254 1158 | 1158 0 1412 39 655.34 43989 0 0
i Jun | 24133 905 23228 1465 655.34 43989 | 6488 51941 256 256 2316 | 2316 0 2572 39 657.00 49330 0 0
[ | 13154 1057 12007 1465 657.00 49330 | 2639 53434 a7 a7 2459 | 2459 0 3406 50 657.20 49978 0 0
I | 37048 876 36172 1465 657.20 49978 | 11359 62801 947 947 2374 | 2374 0 3321 50 659.85 59430 0 0
i Wl | 24450 697 23753 1611 659.85 59430 | 8895 69936 1042 1042 2518 | 2518 0 3560 56 661.63 66320 0 0
[ Aug | 20173 1217 18956 0 661.63 66320 | 11600 77920 2247 2247 2697 | 2697 | 144 6385 83 662.90 71452 0 0
I Aug | 12238 1417 10821 0 662.90 71452 | 5959 77411 2247 2247 269 | 269% | 933 5876 83 662.90 71452 0 0
i Aug | 14260 1618 12642 0 662.90 71452 | 7293 78745 2471 2471 2965 | 2965 | 1774 7210 o1 662.90 71444 0 0
[ Sep | 26828 2052 24776 0 662.90 71444 | 13644 85088 2017 2017 2381 | 2381 | 9155 | 13553 9% 662.90 71441 0 0
I Sep | 13752 2035 1717 0 662.90 71441 5832 77213 2018 2018 2382 | 2382 | 1338 5738 9 662.90 71441 0 0
i Sep | 7228 2018 5210 1465 662.90 71441 259 75502 2019 2019 2383 | 2383 0 4402 9% 662.79 71006 0 0
[ ot | 4123 1589 2534 1465 662.79 71006 1709 74179 1568 1568 2381 | 2381 0 3949 10 662.58 70120 0 0
I ot | 4632 1409 3223 1465 662.58 70120 | 2937 74522 1568 1568 190 | 1190 | 229 2987 10 662.89 71425 0 0
i Oct | 3680 1231 2449 0 662.89 71425 | 1867 73292 1727 1727 30 1757 121 662.89 71414 0 0
[ Nov 662.89 71414 1654 73068 1940 1940 0 1940 14 662.79 71014 0 0
I Nov 662.79 71014 975 71989 1941 1941 0 1941 114 662.53 69934 0 0
i Nov 662.53 69934 928 70862 1943 1043 0 1943 115 662.25 68504 0 0
[ Dec 662.25 68804 750 69554 545 545 0 545 116 662.28 68893 0 0
I Dec 662.28 68893 544 69437 545 545 0 545 116 662.25 68776 0 0
i Dec 662.25 68776 458 69234 599 599 0 599 127 662.18 68508 0 0
[ Jan 662.18 68508 458 68966 1977 1977 0 1977 2 661.77 66877 0 0
I Jan 661.77 66877 56 66933 1977 1977 0 1977 2 661.26 64844 0 0
i Jan 661.26 64844 30 64874 2178 2178 0 2178 124 660.68 62572 0 0
[ Feb 660.68 62572 55 62627 2405 2405 0 2405 14 660.03 60108 0 0
I Feb 660.03 60108 92 60200 2405 2405 0 2405 14 659.38 57681 0 0
i Feb 659.38 57681 78 57759 1928 1928 0 1928 90 658.85 55741 0 0
[ Mar 658.85 55741 52 55793 3249 3249 0 3249 2 657.91 52432 0 0
I Mar 657.91 52432 4 52473 3249 3249 0 3249 2 656.94 49112 0 0
i Mar 656.94 49112 60 49172 3575 3575 0 3575 123 655.62 45474 0 0
[ Apr 655.82 45474 27 45501 2665 2665 0 2665 115 654.93 42721 0 0
I Apr 654.93 42721 2 42147 2666 2666 0 2666 115 654.01 39966 0 0
i Apr 654.01 39966 3 39999 2667 2667 0 2667 115 653.03 37217 0 0
[ May 653.03 a7 3 37248 1072 1072 0 1072 7 652.63 36104 0 0
I May 652.63 36104 50 36154 1072 1072 0 1072 72 652.22 35010 0 0
i May 652.22 35010 55 35065 179 179 0 1179 79 651.76 33807 0 0
Total, TMC 22142 18.87 20255 | 1186 95.90 63.36 63.36 2990 | 2990 | 1490 | 108.16 3.44 000 | 000

Bhadra Reservoir
Year: 201213 Tunga Reservoir MDDL = 0 Mcft 0000m | FRL= | 0 Mk | 0 [m UBPMDDL 0 Mt
Issues from the Reservoir (in Mcft) OR 0000 m
10-D3Y | poven | st ot | Dmmviiomoont s | Dotomnn | Pumpedto | Reservoir | Capacity |, . . ...l TotalMcft [ lrrig + Domesti [ UpperBhadra | ... et = N Closing [ Unit=Mcft

SECON 217 VJNL



Upper Bhadra Project Detailed Project Report

mnuw mun

Period UT (MCf) | UT & TA (Mett) | (Mcft E:'h’nac‘f’t’)"’ level f Meft #*5*6) | Demand |  Met | Demand | Met | Spillway | 8+13b+1 Meft RL(m) ca";‘;‘;’; (in %:’;Idc': Dl:?i:it
1 AE 4 5 6 7 8 9 10 11 12 13() | 13(b) 14 15 16 17 18 19 20
| Jun 99 373 2064 0 651.76 33807 112 33919 253 253 0 0 0 253 39 651.69 33627 0 0
I Jun 3085 373 12910 1465 651.69 33627 233 35325 254 254 1158 1158 0 1412 39 651.79 33874 0 0
i Jun 4749 905 23228 1465 651.79 33874 704 36043 256 256 2316 2316 0 2572 39 651.61 33432 0 0
| Jul 7157 1057 12097 1465 651.61 33432 2942 37839 947 947 2459 2459 0 3406 50 651.98 34383 0 0
[ Jul 4495 876 36172 1465 651.98 34383 1334 37182 947 947 2374 2374 0 3321 50 651.76 33811 0 0
i Jul 23025 697 23753 1611 651.76 33811 8562 43984 1042 1042 2518 2518 0 3560 56 654.14 40368 0 0
| Aug | 54227 1217 18956 0 654.14 40368 14425 54793 2047 2047 2697 2697 0 4944 83 657.13 49766 0 0
I Aug | 21672 1417 10821 0 657.13 49766 6628 56394 2047 2047 2696 2696 0 4943 83 657.60 51368 0 0
i Aug | 13940 1618 12642 0 657.60 51368 5783 57151 2471 2471 2965 2965 0 5436 91 657.68 51624 0 0
| Sep | 22900 2052 24776 0 657.68 51624 7620 50244 2017 2017 2381 2381 0 4398 94 658.57 54752 0 0
[ Sep | 13371 2035 1717 0 658.57 54752 2933 57685 2018 2018 2382 2382 0 4400 94 658.13 53191 0 0
i Sep 4694 2018 5210 1465 658.13 53191 1128 55784 2019 2019 2383 2383 0 4402 94 657.58 51288 0 0
| Oct 3380 1589 2534 1465 657.58 51288 883 53636 1568 1568 2381 2381 0 3949 110 657.08 49577 0 0
I Oct 2513 1409 3223 1465 657.08 49577 186 51228 1568 1568 1190 1190 0 2758 110 656.71 48360 0 0
i Oct 2576 1231 2449 0 656.71 48360 305 48665 1727 1727 0 1727 121 656.24 46817 0 0
| Nov 656.24 46817 1965 48782 1940 1940 0 1940 114 656.21 46728 0 0
I Nov 656.21 46728 328 47056 1941 1941 0 1941 114 655.67 45001 0 0
i Nov 655.67 45001 157 45158 1943 1943 0 1943 115 655.06 43100 0 0
| Dec 655.06 43100 154 43254 545 545 0 545 116 654.89 42593 0 0
I Dec 654.89 42593 154 42747 545 545 0 545 116 654.72 42086 0 0
i Dec 654.72 42086 169 42255 599 599 0 599 127 654.54 41529 0 0
| Jan 654.54 41529 80 41609 1977 1977 0 1977 112 653.85 39520 0 0
I Jan 653.85 39520 82 39602 1977 1977 0 1977 112 653.14 37513 0 0
i Jan 653.14 37513 106 37619 2178 2178 0 2178 124 652.33 35317 0 0
| Feb 652.33 35317 116 35433 2405 2405 0 2405 114 651.41 32914 0 0
I Feb 651.41 32914 104 33018 2405 2405 0 2405 114 650.44 30499 0 0
i Feb 650.44 30499 80 30579 1928 1928 0 1928 90 649.64 28561 0 0
| Mar 649.64 28561 63 28624 3249 3249 0 3249 112 648.16 25263 0 0
I Mar 648.16 25263 87 25350 3249 3249 0 3249 112 646.56 21989 0 0
i Mar 646.56 21989 80 22069 3575 3575 0 3575 123 644,58 18371 0 0
| Apr 644.58 18371 90 18461 2665 2665 0 2665 115 642.89 15681 0 0
I Apr 642.89 15681 65 15746 2666 1914 0 1914 115 641,50 13717 -752 0
i Apr 641.50 13717 56 13773 2667 0 0 0 115 64145 13658 -2667 0
| May 64145 13658 50 13708 1072 0 0 0 72 64144 13636 1072 0
I May 64144 13636 4 13677 1072 0 0 0 72 641.41 13605 1072 0
i May 641.41 13605 110 13715 1179 0 0 0 79 64144 13636 1179 0
Total, TMC 181.883 18.867 202552 | 11.866 57.92 63.36 56.62 2090 | 29.90 0.00 86.52 3.44 -6.74 0.00
201314 Bhadra Reservoir
g Tunga Reservoir MDDL = 0 Mcft Met | FRL= [ Met Mcft [ o m UBPMDDL |pacity (in Mc Mctt
Issues from the Reservoir (in Mcft) OR 18000 m
10-D3Y |y | instimns ot | Domviiomonnt s | Dotomnn | Pumpedto | Reservoir | Capacity |, . . ...l TotalMcft | lrrig + Domesti [ UpperBhadra | ... et = N Closing [ Unit = Mcft

SECON 278 VJNL



Upper Bhadra Project Detailed Project Report

mnuw mun

Period UT (MCf) | UT & TA (Mett) | (Mcft E:'h’nac‘f’t’)"’ level f Meft #*5*6) | Demand |  Met | Demand | Met | Spillway | 8+13b+1 Meft RL(m) ca";‘;‘;’; (in %:’;Idc': Dl:?i:it
1 2l 3 4 5 6 7 8 9 10 11 12 13() | 13(b) 14 15 16 17 18 19 20
I Jun 1009 373 2064 0 641.44 13636 822 14458 253 253 0 0 0 253 39 641.83 14166 0 0
[ Jun 8260 373 12910 1465 641.83 14166 4145 19776 254 254 1158 0 0 254 39 645.22 19483 0 1158
i Jun 14830 905 23228 1465 645.22 19483 7285 28233 256 256 2316 0 0 256 39 649.37 27938 0 -2316
I Jul 33217 1057 12097 1465 649.37 27938 15600 45003 947 947 2459 2459 0 3406 50 654.54 41547 0 0
[ Jul 24232 876 36172 1465 654.54 41547 15683 58695 947 947 2374 2374 0 3321 50 658.73 55324 0 0
Il Jul 37340 697 23753 1611 658.73 55324 26987 83922 1042 1042 2518 2518 8827 12387 56 662.91 71479 0 0
I Aug | 20218 1217 18956 0 662.91 71479 20459 91938 2247 2247 2697 2697 | 15459 20403 83 662.90 71452 0 0
[ Aug | 13193 1417 10821 0 662.90 71452 6560 78012 2047 2047 2696 2696 1534 6477 83 662.90 71452 0 0
i Aug | 10793 1618 12642 0 662.90 71452 6650 78102 2471 2471 2965 2965 1131 6567 91 662.90 71444 0 0
I Sep 3846 2052 24776 0 662.90 71444 4267 75711 2017 2017 2381 2381 0 4398 %4 662.84 71219 0 0
[ Sep 6473 2035 1717 0 662.84 71219 5951 77170 2018 2018 2382 2382 1235 5635 94 662.90 71441 0 0
Il Sep 4926 2018 5210 1465 662.90 71441 3874 76780 2019 2019 2383 2383 843 5245 94 662.90 71441 0 0
I Oct 2767 1589 2534 1465 662.90 71441 2632 75538 1568 1568 2381 2381 54 4003 110 662.89 71425 0 0
[ Oct 2082 1409 3223 1465 662.89 71425 1858 74748 1568 1568 1190 1190 455 3213 110 662.89 71425 0 0
i Oct 1996 1231 2449 0 662.89 71425 2076 73501 1727 1727 239 1966 121 662.89 71414 0 0
I Nov 662.89 71414 840 72254 1940 1940 0 1940 114 662.60 70200 0 0
[ Nov 662.60 70200 232 70432 1941 1941 0 1941 114 662.15 68377 0 0
i Nov 662.15 68377 173 68550 1943 1943 0 1943 115 661.68 66492 0 0
I Dec 661.68 66492 202 66694 545 545 0 545 116 661.56 66033 0 0
I Dec 661.56 66033 220 66253 545 545 0 545 116 661.45 65592 0 0
i Dec 661.45 65592 337 65929 599 599 0 599 127 661.35 65203 0 0
I Jan 661.35 65203 120 65323 1977 1977 0 1977 112 660.85 63234 0 0
[ Jan 660.85 63234 103 63337 1977 1977 0 1977 112 660.33 61248 0 0
i Jan 660.33 61248 183 61431 2178 2178 0 2178 124 659.77 59129 0 0
I Feb 659.77 59129 123 59252 2405 2405 0 2405 114 659.12 56733 0 0
I Feb 659.12 56733 35 56768 2405 2405 0 2405 114 658.43 54249 0 0
i Feb 658.43 54249 51 54300 1928 1928 0 1928 20 657.87 52282 0 0
I Mar 657.87 52282 40 52322 3249 3249 0 3249 112 656.89 48961 0 0
[ Mar 656.89 48961 51 49012 3249 3249 0 3249 112 655.87 45651 0 0
i Mar 655.87 45651 45 45696 3575 3575 0 3575 123 654.69 41998 0 0
I Apr 654.69 41998 64 42062 2665 2665 0 2665 115 653.77 39282 0 0
I Apr 653.77 39282 84 39366 2666 2666 0 2666 115 652.80 36585 0 0
i Apr 652.80 36585 77 36662 2667 2667 0 2667 115 651.79 33880 0 0
I May 651.79 33880 1602 35482 1072 1072 0 1072 72 651.96 34338 0 0
[ May 651.96 34338 387 34725 1072 1072 0 1072 72 651.67 33581 0 0
i May 651.67 33581 96 33677 179 179 0 1179 79 651.22 32419 0 0
Total, TMC 194.182 18.867 202552 | 11.866 129.91 63.36 63.36 2090 | 2643 | 29.78 119.56 3.44 0.00 -3.47
Bhadra Reservoir
201445 Tunga Reservoir MDDL = 0 Mcft 0000m [ FRL= | 0 Mct [ 0 m UBPMDDL 0 Mcit
Issues from the Reservoir (in Mcft) OR 0000 m
10-D3Y | poven | st ot | Domviiomoont s | Dotomen | Pumpedto | Reservoir | Capacity |, . . ...l TotalMcft | lrrig + Domesti [ UpperBhadra | ... et = N Closing [ Unit=Mcft
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Upper Bhadra Project Detailed Project Report

mnuw mun

Period UT (MCf) | UT & TA (Mett) | (Mcft E:'h’nac‘f’t’)"’ level f Meft #*5*6) | Demand |  Met | Demand | Met | Spillway | 8+13b+1 Meft RL(m) ca";‘;‘;’; (in %:’;Idc': Dl:?i:it

1 e Z 5 6 7 8 9 10 1 12 3@ | 130) | 14 15 16 17 18 19 20
i Jn | 405 73 2064 0 65122 | 3419 | 208 2627 253 253 0 0 0 253 3 65118 | 3233 0 0
I n | 129 373 12910 | 1465 65118 | 32335 | 1878 35678 254 254 158 | 1158 0 1412 3 65192 | a4227 0 0
I | Jun | 355 905 23208 | 1465 519 | 3427 | 2620 38312 256 256 2316 | 2316 0 2572 3 65248 | 35701 0 0
i | 1659 1057 12007 | 1465 65248 | 35701 | 808 37974 o7 7 2459 | 2459 0 3406 50 65203 | 34518 0 0
I | 23020 876 36172 | 1465 65203 | 34518 | 14928 5091 o7 7 2374 | 2374 0 321 50 65646 | 47540 0 0
i | 30206 697 23753 | 1611 65646 | 47540 | 20034 69185 1042 1042 2518 | 2518 0 3560 5 66144 | 65569 0 0
i Aug | 56420 1217 18956 0 66144 | 65560 | 24022 89591 2247 2247 2697 | 2697 | 13112 | 18056 & 66290 | 71452 0 0
| Aug | 10547 1417 10821 0 66290 | 71452 | 6273 77725 2247 2247 26% | 269 | 1247 | 6190 8 66290 | 71452 0 0
W | Awg | 10075 1618 12642 0 66290 | 71452 | 59% 77387 2471 2471 2065 | 2965 | 416 5852 91 66290 | 71444 0 0
i Sep | 13932 2052 24776 0 66290 | 71444 | 7161 78605 2017 2017 2381 | 2381 | 2672 | 7070 " 66290 | 71441 0 0
I Sep | 5920 2035 T 0 66290 | 71441 | 3128 74569 2018 2018 2382 | 2382 0 4400 % g6257 | 70075 0 0
| Sep | 6441 2018 5210 | 1465 66257 | 70075 | 2891 74431 2019 2019 2383 | 2383 0 4402 o 66253 | 69935 0 0
i Ot | 4104 1589 253 | 1465 66253 | 69935 | 3385 74785 1568 1568 2381 | 2381 0 3949 110 §6272 | 70726 0 0
I oot | 2929 1409 223 | 1465 e6272 | 70726 | 2464 74655 1568 1568 190 | 1190 | 362 3120 110 66280 | 71425 0 0
I | ot | 3280 1231 2449 0 66280 | 71425 | 1090 72515 727 1727 0 72 121 86271 70667 0 0
i Nov 66271 | 70667 | 633 71300 1940 1940 0 1940 114 66236 | 69246 0 0
I Nov 66236 | 69246 | 779 70025 1941 1941 0 1941 114 66205 | 67970 0 0
| Nov 66205 | 67970 | 305 68275 1943 1943 0 1943 115 66161 66217 0 0
i Dec 66161 | 66217 | 283 66480 545 545 0 545 116 66151 65819 0 0
I Dec 66151 | 65819 | 313 66132 545 545 0 545 116 66142 | 65471 0 0
I | Dec 66142 | 65471 | 289 £5760 509 509 0 599 127 661,31 65034 0 0
i Jan 66131 | 6503 | 309 65343 1977 1977 0 1977 12 66085 | 63254 0 0
I Jan 66085 | 6325 | 121 63375 1977 1977 0 1977 112 66034 | 61286 0 0
| Jdan 66034 | 61285 | 154 61440 2178 2178 0 2178 124 65077 | 59138 0 0
i Feb 65077 | 59138 | 168 59306 2405 2405 0 2405 114 659.13 | 56787 0 0
I Feb 650.13 | 56787 | 143 56930 2405 2405 0 2405 114 65847 | 54411 0 0
I | Feb 65847 | 54411 106 54517 1928 1928 0 1928 % 65793 | 52499 0 0
i Mar 65793 | 52499 | 146 52645 3249 3249 0 3249 112 65699 | 49284 0 0
I Mar 65699 | 4984 | 124 49408 3249 3249 0 3249 12 65600 | 46047 0 0
| Mar 65600 | 46047 | 117 46164 375 375 0 3675 123 65485 | 42466 0 0
i Aot 65485 | 42466 | 118 42584 2665 2665 0 2665 115 65395 | 39804 0 0
I Apr 65395 | 30804 | 117 39921 2666 2666 0 2666 115 653.01 37140 0 0
| Axr 65301 | 37140 | 1% 37275 2667 2667 0 2667 115 65202 | 34493 0 0
i May 65202 | 34493 | 134 34627 1072 1072 0 1072 72 65163 | 33483 0 0
I May 65163 | 33483 | 151 13634 1072 1072 0 072 72 65125 | 32490 0 0
| May 65125 | 32490 | 150 32640 179 179 0 1179 79 65080 | 31382 0 0
Total, TNC | 173621 | 18867 | 202552 | 11.866 101,60 6336 | 6336 | 2990 | 2090 | 781 | 11107 344 000 | 000

SECON 280 VJNL



SECON

Upper Bhadra Project Detailed Project Report
Table 5.6 :  Annual Summary of Working Table Results with 4 Pumps Working at Tunga
(Units : Quantities in TMC)
Pumped from Pumped to . Bhadra Bhadra Bhadra Bhadra
Year TF:mga UBP‘::anaI UBPDeficit | \ilisation | Deficit | Inflow | Surplus
1972-73 13.03 26.43 347 63.36 13.75 66.36 0.00
1973-74 15.23 26.43 347 63.36 0.00 88.48 0.00
1974-75 16.60 26.43 347 63.36 0.00 82.44 0.00
1975-76 10.40 29.90 0.00 63.36 0.00 114.74 18.78
1976-77 12.53 29.90 0.00 63.36 2.05 56.14 0.00
1977-78 18.45 26.43 347 63.36 0.00 84.26 0.00
1978-79 9.46 29.90 0.00 63.36 0.00 144.92 44.29
1979-80 11.70 29.90 0.00 63.36 0.00 85.22 4.63
1980-81 8.40 29.90 0.00 63.36 0.00 135.70 42.02
1981-82 12.20 29.90 0.00 63.36 0.00 103.14 21.04
1982-83 9.61 29.90 0.00 63.36 0.00 84.50 7.86
1983-84 16.94 28.74 1.16 63.36 0.00 82.20 0.00
1984-85 15.84 29.90 0.00 63.36 0.00 88.75 2.70
1985-86 17.00 29.90 0.00 63.36 0.00 70.07 0.00
1986-87 11.37 28.74 1.16 63.36 0.00 81.77 0.00
1987-88 14.30 20.80 9.10 63.36 20.62 44.45 0.00
1988-89 14.78 21.99 7.91 63.36 493 69.24 0.00
1989-90 16.65 23.29 6.61 63.36 0.00 85.35 0.00
1990-91 13.08 29.90 0.00 63.36 0.00 96.70 6.29
1991-92 12.08 29.90 0.00 63.36 0.00 92.64 7.73
1992-93 10.40 29.90 0.00 63.36 0.00 125.92 30.77
1993-94 11.82 29.90 0.00 63.36 0.00 94.91 12.38
1994-95 8.39 29.90 0.00 63.36 0.00 151.41 58.32
1995-96 12.45 29.90 0.00 63.36 0.00 77.57 8.63
1996-97 17.87 29.90 0.00 63.36 0.00 77.63 0.00
1997-98 8.99 28.74 1.16 63.36 0.00 106.99 15.85
1998-99 12.10 29.90 0.00 63.36 0.00 97.98 7.69
1999-00 13.33 29.90 0.00 63.36 0.00 99.70 18.58
2000-01 11.86 29.90 0.00 63.36 0.00 92.13 10.07
2001-02 19.33 29.90 0.00 63.36 0.00 69.15 0.00
2002-03 17.58 28.06 1.84 63.36 14.73 51.96 0.00
2003-04 17.72 21.59 8.31 63.36 24.16 46.50 0.00
2004-05 19.10 26.43 347 63.36 1.67 72.45 0.00
2005-06 13.47 26.43 347 63.36 0.17 110.65 8.42
2006-07 11.72 29.90 0.00 63.36 0.00 101.58 20.54
2007-08 6.00 29.90 0.00 63.36 0.00 133.56 40.61
2008-09 14.81 29.90 0.00 63.36 0.00 96.92 21.03
2009-10 7.01 27.20 2.70 63.36 0.00 106.22 13.06
2010-11 19.33 29.90 0.00 63.36 0.00 86.15 6.06
201112 11.86 29.90 0.00 63.36 0.00 95.90 14.90
2012-13 11.87 29.90 0.00 63.36 -6.74 57.92 0.00
201314 11.87 26.43 -3.47 63.36 0.00 129.91 29.78
2014-15 11.87 29.90 0.00 63.36 0.00 101.60 17.81
Success Rate % 62.8 79.1
281 VUNL
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frrt sUpper Bhacdra Irrigation Project , Karnataka .
A SCW.C. 1D, No 11/13602000-PA(SYE17  Dated 2207i2016

Vide sbove refarred lefler, compliances to our earlier observalions cated
3152018 has baen forwarded for further exarmninaton. The same has beén
axamingd and obsetvatfons are ap andar: ’

Slserpdtions:
1. Hydralogical series have been agproved by Hydrologica! {South) direclorate of
CWE and copy of the same has been fumisked. No comments.

2. I was suggested eadier fo rewark the effective rainfall copsidering B0% chance

of accurrenca of rainfail In #his regard, Tt has baen stated that the semidny Srops
which are of iow value crop have been proposed and as par CWC guidelines, i
will be economibat o consider effective rainfall computations at 50% chancs of
oceurrence. No comments.

3. Tha conveyance efficiency through canals has been vousidersd as 80% against
our suggestion of 75%. In this regard, it has been stated that as per Guidelines.
“in the canals with having continuously supply without substantlal change in flwe,
the convevance efficiancy of $0% 15 to be considered” and main canal of this
project is of this category. But, the hydrological éeries show that there are fiows
only duing monsoen months and flows during hon-monsoon monihs are
nagligibie: henos the statement of canal running for the full #me may not be
anerect, Therafore, i is suggesied thal crop water requiremants may be revised.
by taking mnueyanné efficency as 75% and overall efficlency ae 67.5% a5

% sugpgesied sarier.
p )
5 4. Regarding cosl of installation of solar pancls on canal top, it it siaied Ihat the

powes produced through the solar Sysiem will be directly fed inlo The pomer gric
and e powees reguined for the prolocy will ba obtained Tmun the OCH powe
e Hbain Hfﬁm |..|."Ei of eokar pavEs ds nok t::msaﬂi.lufi thed 0osE GF e [

[3EnIE OO su_r:rd-m tha B¢ rfhs #h1 ooereneany
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viekly aﬂﬂ yraﬁel raias may ba gui approved frmﬂ Tho atala agrmluﬂ clap
“gnd mp;r of ihe lettar may be fum‘lah&d Inﬂ‘thd & r.a:iw of e ¢
townioadad from APMO slo I8 furhighed, K s agal sugrestad that a;
lior rmuy be imkén from staté agriguiture dfpariment and fumish

conments stands. : )

» '8, Fadiot, e pre-projatd agrouktura beriefile ware consttarad far an srég
OA, B Itis it thal pmﬂnrry&& Bgrillirs, beridfits mee conskdered
Mhﬁuﬁlmppﬁ aren Eh safs han mmuaﬂmw e
Agriduiiubs, diréSiomits, BUL s Tetter ool mgw hés tien fumm ’l“h

,WWWBNMIEM | S *

‘5 Th& it estimate i yet (6 1w zpproyed by Cost ﬂq&pﬂhﬂl () Bl of CWC

R "mlr he axpeditsd. 1t i3 Eatad that sapiier comments cegarding B. C. rek
besn complied but revised B.G. Ratlo. computaions on the pmmw ke
not fumished. 5.C, ratle and ntlwr ralated paraimatats, éhall be axaminmd '
afier finalizatlon of Irigation p:lannhg and cost estimate,

Tris igsuas with the ap;mvd of Chied Enginesr (IM0), CWC.
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To, _ Dated: 16052017 |
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SHAVRE N :
+Oomer Bhadry Profecs 7o L4 !
Mutyal Makaf, v.p, Extension :
! Cross, Chiradurgs i
Fax No. 08194.23p013 :
E-mafl: ch ;
Ref W Directorate pn Bhada :
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~ May plazss mmmammmwmmummmamm
this "Directorate’s eerier obssivations daled 14.00.2046 have- bean forwasded for
examhaﬂanhemhmhmnmmmmadandubmwaﬁmmmmnamaﬁunmr

1. The project authoribes have revised the orap water requirsment considering
the conveyance efficioncy es 75% end- overall efficency as 875 %.
Aogondingly, -iote imigation waker demand has been wotked out es 21.9 TMC. *
In ackdition 10 this, the water raqulred for tank-filing has been indicated ag 1.95
TMC. Thus total water demend for the project iow hag been d3timated by the
. projsct ethorfies as 23.8 TMC. Mo further comments to offer. '

2. Whik examination of the Injegrated working tables/ simwlation. studies, & has
mmmmmmmumsmmmmmm
mmamwwmmm}mmm The
- discrapancies in thks regurd may be rectified, Furiher, € may be confirmed that
the net hytirdiogical series for Tunga nssivolf considersd i the iniegrated

w,?-" working tables/simulabons shudies are approved . by the, Hydrology South)

Q‘ﬁ\ Divectoraie of CWC. A copy of the epprtivéd net hydrolagical serles for Tunga
Fe. S >&esarcolr by the Hydrology (Bouth) Dirsotsrate of CWC may bs fumished for

reference & racond. The itegrated working fablos/aimulation studies fmay be
revisad gcoordingly after rectifying the discrapancies as mantionsd above and
with the epproved net visld estios of Tunga mmarﬂﬂwmnﬂyba
fumished to ansass tha auccess rale of tha project.

3. The B C Ratlo computation hes not besn fumished. Hence, the eerlier

cbservation on BC ratio stends, Further, the yiald end retes of erop produoes

snd cost of Inputs w.: s:aed fariizars/manweas, Bbour :marg-aa eto. fur tmth
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A he Japeciment ov S Direwor 12ve) offcsr ars & g e NE% gheas in
8 Suiteineg for Shirmizging, Appraisal &g ﬂ-.::c&q:rtanr;:a of Irigsiion sne
Muttpurooss Prnm M7 of CWG for the purpose of eElimetiig I:ha
agriculiura! benefs, The mwissd RC Retio compstation may ba submitied with
the approved cost of ihe project from Enst.qpprahﬂi (i) Ofe. of CWC. The BC
Ratio, however, will be finned up only after hvalization of irrkgation plasning
aspects az mentioned under pers 2 above. - .

4. Soft copies of the compliances riay alao be submnitted in onder o axpedite the
process of appraisal,

% 3o civwren (M) S o ot Ry, 0

Jas - ')ﬁl'}i 'I.-ﬂ'l-

i1 'Jll-ll'\.,

oo ﬁ.ummsmw P ﬁ_qim 9 40512017
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1. Copy along with anciosure forwarded to Superintending Englaeer, VINL, Upper.
Bhadra Praject, Circle No-1, 8.RPmjact for information and submit the
comgliance to the comments of CWE to this office isimediately,

2 Copy along with enclosure forwarded to Superimending Engineer, KNNL, Upper
- Bhadra Project, Circle Mo-2, Chitradurga for informetion and submit the
compliance to tha comments of CWC to this office Immediately,

" o#t Chief - VINL,

4 - Upper Project Zone,
- W=

Oit
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mha 1, . ..I
Corall ..".u".,
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I,ﬁ- a.f:.rﬂf""ﬂr' U“{.;"E::r:.: ENIEIDIZE -

Regd Office: Managng Dil’er.'l‘ﬂh‘i'lwam"ﬂw Ria {ffica of the Chief Engineer,
Yardigam Linfted, No-348, Embassy Soyare, infantry Will, Uppar Bhadrz froject Zone, _r.
k1 Chitradurga
Prone: 08 195-230008,
Fax:08194-2 3KG2

Emu:mslaiﬁm
Data: 16 J&H 283

Sut:  Observation of IP{S}Dlrectorate on Upper Bhn;:lm Project, Karnataka reg.,

Ref: L Dirgctor, OWC Project Appraisal(s) Directorata New Dohli. Letter
H0.11/135/2009-PASH617- 18, Dtd: 26.05.2017.

s 1. Cirector, OWC Lrigation Plaoning () Directorate New Dﬁﬂi. Letter
e 1421, Dk 19.05. 2017,

3. E, VINL, UBR, Circle No-2 Chltradurga, Letier o.2897, Ovd: 16.01.2018

ik

with rafsrence to the ahove suhject compliance for the observations of -
IPS) Diractorate vide cef (2} Intter Is prepared and submitted herewith for kind
nfarmation and needful,

Yours fatthiully
" Saf
Chief Engineear;
VINL, VB8P fone,
Chitrasumga

292
gtf "



L, Copy submitizd to The Dircetor:.Courenl Waler Comunasian, Mojest !spprﬁisal {3}
Dirsalorale, ¥ib Noor Bewe Blevan, RE daram, Now Debli-1 10004, Yoy informmiton
s pecorsary aciiog, "

2 Copy aubiyiltad & Haceatary Wier Resourcs Depl. Governniid of Kanateka,
Ban gidare.for Lforumtlon wnd nescasary aotlan.

/'.é;pf submitiad to Ws Ditsctor, Visvesvarags inummmuumﬁ, Np-148,
Wgﬂqm Infantry Rosd, Bangnlore-560 £01,for informuation snd tieseseary

£ Copy to B, VINL LIBP oircle-1 B.R Projaci. for infeenadion,
5. Copy ta BB, VINL UBP cirslad Chtbadutgn., fir infonnstion
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6.1

6.2

6.3

Upper Bhadra Project Detailed Project Report

IRRIGATION PLANNING

Area Available for Irrigation

The proposed area for irrigation is divided into four main parts and they are (i) Area under Tarikere lift and gravity
flow (i) Area under Chitradurga Branch Canal (jii) Area under Tumkur Branch Canal (iv) Area under Jagalur
Branch Canal. The gross and ICA under each canal area is given below.

GCA (Ha) ICA (Ha)
(@)  Area under Tarikere lift & gravity flow 25188 20150
(b)  Area under Chitradurga Branch Canal 187895 107265
(c) Areaunder Tumkur Branch Canal 121286 84900
(d)  Area under Jagalur Branch Canal 19017 13200
Total 353386 225515
Existing Cropping Pattern

The cropping pattern under rainfed condition as prevailing in the proposed command area is as under.

Crop Percentage
(i) Groundnut 23.6
(ii) Maize 15.62
(iiil) Ragi 9.39
(iv) Sunflower 2.09
(v) Jowar 2.09
(vi) Pulses 37.21
(viii) Vegetables & Misc Crops 10.00

It is seen that pulses and oilseeds dominate in the command area and cropped area and crops are mostly in
Khariff. The Rabi crops are meager and is dependent on soil moisture remained.

Under rainfed conditions crop yields are small and varying from year to year. The crop yields are poor, in the light
of recent trends in agricultural production can be increased in the area which is having an assured supply of
water for agriculture and having used the new high yielding varieties of seeds and corresponding other inputs.

Proposed Cropping Pattern

The proposed crops for irrigated agriculture in the area are taken from the recommendations of the State
Agricultural Department. The recommended crops for the central zone of Karnataka are Jowar, Gram, Tur and
other Pulses, Small Millets, Bajra, Groundnut and other Oilseeds, Cotton, Paddy, Wheat, Ragi, Sugarcane,
Maize and Plantain crops (see Annexure 6.1). The crops suggested are for Khariff season only and in view of
providing irrigation for larger area only dry crops are preferred.

The proposal of cropping pattern was referred to Sri Praveen Rao Director, Water Technology Centre ANGRAU,
Hyderabad for furnishing his opinion. The Director, in his comments opined that, the Ragi crop due to narrow
spacing (0.20m) is not recommended for drip. Duly considering his opinion, the cropping pattern of Upper Bhadra
Project was modified by replacing Ragi crop with Jowar.

Considering the local climatic conditions, soils and aspirations of the people the cropping pattern suggested is:

Groundnut - 45%
Sunflower - 20%
Pulses - 10%
Maize - 10%
Jowar - 15%

Total - 100%

Thus, the proposed intensity of irrigation is 100%.
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6.4 Crop Water Requirements
The crop water requirement is based on potential evapotranspiration and the crop coefficient. The potential
evapotranspiration corresponds to central zone of Karnataka provided by IMD and Meteorological data for
Chitradurga is given in Table 6.1. The crop coefficients are given in Table 6.2. Water requirement for each group
of area is calculated separately considering the average rainfall of that area is given in Tables 6.3 to 6.7. The
effective precipitation is based on the USDA Table given in FAO - 24 and also reproduced by CWC in their
publication of crop water requirements. The chance of occurance of rainfall considered corresponds to 50%
dependability. Abstract of Discharge and water requirement for each group of area & Schedule of Releases for
Upper Bhadra project is shown in Tables 6.8.
6.4.1  System Efficiency under Drip Irrigation
The combined efficiency with drip irrigation is 67.50%, as worked out below.
Seepage and Canal losses from Main Canal 90%
Efficiency of the drip irrigation system below the Main Canal 75%
Irrigation efficiency =0.90 x 0.75 = 0.675
The delta of crop for different areas and water requirements worked out are given below.
Water Peak
Area Deita for Crop (mm) ?;::3 Requirements | Discharge
Groundnut | Sunflower | Pulses | Maize | Jowar MCM (TMC) (mds)
Jagalur Branch Canal 228.00 245.78 245.78 | 259.00 | 241.23 | 238.42 39.35 (1.39) 448
fankereLitend Fow | 45945 | 17639 | 17639 | 185.16 | 17054 | 16877 | 50.23(1.79) 447
Tumkur Branch Canal 191.05 217.69 217.69 | 220.82 | 205.22 | 204.14 | 206.04(7.28) 28.75
822:‘1”@3 Branch 268.41 289.37 | 289.37 | 299.37 | 282.66 | 279.93 | 323.95(11.44) 4415
Crop Percentage 45% 20% 10% 10% 15%
Total Quantity of Water used 619.57(21.9) *81.85

6.5

6.6

* The peak discharge in all the area except Tarikere is in the 15t and 2nd Half of August.
Peak Discharge

The peak discharge for irrigation is 88.36 m3/sec. However, the main canal is designed for 81.85 m?¥/sec. Thus,
for a period of 1 month an excess discharge of 6.51 Cumecs is made good by conjuctive use ie borewells
existing in the command area.

Drip Irrigation

In view of economizing on water use and there by increasing the area irrigated per unit of water the whole
command under Upper Bhadra Project is proposed to be under drip irrigation.

The proposed Command Area of Chitradurga Branch Canal and Tumkur Branch Canal is divided into 11 & 08
Nos. of blocks respectively of area approximate 10000 to 11000 Ha. These blocks are later divided into two
areas to be irrigated partly by pumping and partly by gravity by studying the terrain.

Area of 10000 Ha blocks is further divided into zones of 500 Ha which is again divided into 50 Ha blocks. Bulk
water supply mains runs from the Main Canal into the 10000 Ha blocks.

Feeder lines, mains, submains and drippers are further designed as per the required discharge of the block.

Arrangement for sump cum pumphouse, control panel, filters etc are made for each individual block. Provision for
SCADA and telemetry is also done.

The command area maps of Chitradurga Branch Canal, Tumkur Branch Canal is shown in drawings
VINL/UBP/D1/CBC & TBC/11-15
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Upper Bhadra Project Detailed Project Report

Tank Fillings

An allocation of 8.0TMC of water is made for filling up of 367 tanks both within the command and outside the
command and augmentation of Vanivilas Sagar dam 2.00 TMC. The filling up of tanks will facilitate recharging of
ground water besides diluting the fluoride content.

Also MI Tanks within the command area is proposed for filling without exceeding the allocation made for filling of
tanks.

Providing Drinking Water Supply to Pavagada Taluk of Tumkur District

Keeping in view of the representations received from the elected bodies, the irrigation minister assured in the
floor of the legislative assembly that 0.54 TMC of water will be allocated for supplying drinking water to Pavagada
by filling tanks under scheme ‘A’ vide letter number WRD 64 WLA2007 dated 17/08/2007 out of the savings in
5.60 TMC of water. Part Il of UBP scheme ‘A’ is reviewed again to verify whether there is any saving in
5.60 TMC water allotted for supply of drinking water to Kolar and Tumkur Districts. Mean while 2.40 TMC of
water is expected to be allocated to UBP zone from 21.00 TMC of water being transferred to Karnataka from
inter basin transfer. Out of this it is proposed to utilize 0.54 TMC to Pavagada by filling 30 Tanks.

Proposed Scheme
The proposal consists of

(@) Drawing 0.54 TMC water from Ch: 132.050 Km of CBC under UBP. Gravity Main Pipeline from Chitradurga
Branch Canal (CBC) from Ch 132.050 Km is proposed at RL +668.150 that traverses up to a distance of
54.903 km by crossing the Vedavathi river on upstream of Chouluru barrage and ends at RL +599.716 m.

(b) Lifting of 0.54 TMC of water from RL:559.716 m to RL:668.150 m in first stage for a length of 54.903 Km
through a 1700 mm diameter M.S pipe of 9 & 8 mm thick to chamber DC1 and from RL: 668.150 m to
RL: 729.00 m through 1270 mm diameter M.S pipe of 7 mm thick of length 17.369 Km to chamber DC2.

(c) At RL +599.716 mm where Gravity Main ends, it is proposed to construct Delivery chamber 1, Pumping
Station, Sub Station to Lift water to Delivery Chamber-2. At Delivery Chamber 1, it is also proposed to feed
21 tanks of Challakere Taluka through Gravity flow pipelines.

(d) From Delivery Chamber 1 @ RL +599.716 m, rising main for a length of 17.4 Kms up to RL+729.00 m is
proposed. Delivery Chamber-2 is proposed at this point and proposed to feed 30 tanks of Pavagda taluka
through Gravity flow pipelines.

(e) Necessary provision’s such as,
() Gravity Main

(i)  Delivery Chamber

(iii)  Pumping Machine to lift 0.54 TMC of water

(iv) Rising Main

(v)  Sub Station

(vi)  Drip Irrigation

(vii) Land acquisition cost etc.., have been proposed.
(

viii) The estimate is prepared based on WRD SR 2018-19, PWD Circle, North Zone, Dharwad for 2018-19,
KUWSSB Bangalore Circle SR for the year 2018-19 and steel and cement rate for the 3rd quarter of
2019-20 issued by Superintending Engineer, UBP Circle-2, Chitradurga.

(ix) The total estimated cost of the scheme is Rs. 63245.22 lakhs
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Filling Up of MI Tanks in Holalkere Taluk

In Under Upper Bhadra Project, a total capacity of 0.20 TMC of water is allocated for filling up of tanks in
Holalkere taluk. It is proposed to draw water from Chitradurga Branch Canal at off take point 28.420km to fill
tanks coming in Holalkere taluk. It was proposed to draw 2.777 cumecs for 120 days of flowing water from
Chitradurga Branch Canal to fill water to 31 Tanks coming under Holalkere Taluk.

The Holakere tank filling scheme has been taken up in 04 packages to fill 31 tanks.

The approved scheme envisages open canal for a length of 0.00 km to 4.53 km and  Delivery Chamber is
proposed at chainage 4.530 km. It is designed for Gravity Main System is introduced for distribution of water
through pipeline network for a length of about 64.59 Km for the discharge of 2.777 cumecs from Delivery
chamber of size 10.00x10.00x4.70m with at RL of 722.435 m for 31 tanks.

Water allocated to Holalkere taluk is 0.200 TMC, with available water it is proposed to fill 08 nos. of tanks in
Talya Hobli of Holalkere taluk by Constructing Jackwell Cum Pump House, thereby lifting water from Kesarukatte
tank near Holalkere Town to delivery Chamber (Raising main of 6.45 Kms) proposed at T. Emmiganuru Village.
Thereafter water is fed to 08 Nos of Tanks through gravity piped network.

The estimates are prepared based on SR of K.U.W.S and D.B for the year 2018-2019, WRD 2018-19, PWD SR
2018-19 and KPTCL SR 2018-19.

The estimated cost for Filling of tanks in Holalkere taluk is Rs. 21,984.54 Lakhs.
Filling Up of MI Tanks in Challakere and Molkalmuru Tanks

Under Upper Bhadra Project 0.78 TMC and 0.45 TMC is allotted for 37% filling up of tanks in Challakere and
Molkalmuru taluks respectively. It is proposed to draw water from Chitradurga Branch canal at Ch: 120.820 Km
through a combined gravity feeder line of 2000 mm diameter M.S pipe of 5mm thick at offtake reach and further
feeder lines of various diameter of MS pipe of length 228.170 Km, DI pipe of length of 151.75 Km and HDPE pipe
of length 64.788 Km are proposed to feed 58 No’'s and 20 No's of tanks in Challakere and Molkalmuru taluks
respectively.

The entire network of feeder lines are proposed to run by gravity and the diameter and type of pipes are
designed based on discharge and head available between intermediate reaches. The diameter of pipes appears
to be high, since the system runs on available head only to avoid pumping which ultimately costs more due to
maintenance of pumps and other cumulative expenditures.

The estimates are prepared as per the Schedule of Rates of PWD SR of 2018-19 Shivmogga circle, WRDO of
2018-19, KUWSDB of 2018-19.

The total estimated cost of the scheme is Rs. 74899.00 Lakhs
General Notes

Since the feeder lines are by gravity, non pressure pipes can be proposed but however to meet the static
pressure from station to station, MS pipe is proposed for all feeder lines.

Water Management

Training and Agriculture Extension Program

It is important to disseminate information about new technologies so that the farmer is able to make use of the
latest agricultural developments. There also exists a gap between research findings and the needs of farmers.
For technology to be successful, it is important that it should serve a useful purpose to the end user. The
institution that bridges the gap between farmers and agricultural research scientists is the Agricultural Extension
Service. This service works through an Agricultural Research System in the States. Agriculture is a lot more than
mere cultivation. Agriculture today is a science that is based on continuing research and a solid foundation of
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proven data. The more the growers know, the better they cultivate; the more people they can feed, the healthier
populations become. There is need to provide farmers training with advanced Agronomy solutions for raising
yields, cutting costs and improving quality. In the Training centers experts share knowledge with the farmers.
Hence it is proposed that in the project a training center to be established to train the stake holders and line
departments/extension workers. The basic infrastructure like building for training class will be provided by Govt.
of Karnataka and the trainers and faculty will be Experts from Drip Industry. A curriculum prepared based on the
farmers requirement is given below.

The Training rendered to the farmers is:

e Technical training.
e Engineering training.
e  Agronomical training.
e Mechanical training.

(1) Topic of Technical training for the Project Farmers.

Day

Topic

1

Introduction to drip Irrigation

Basic drip agronomy and advantages of drip irrigation

Drip irrigation Components

Fertigation and how to Fertigate

Crop wise water requirement and irrigation scheduling

Maintenance of Drip Irrigation system and chemical treatments (acid ,Chlorination)

Field visit and practical demonstration on system maintenance

Crop wise drip protocols & crop production technology with drip irrigation

m AlwiNd

(2)

ngineering training are given to the farmers on the following aspects

Training in Rotation of crops.

Training in maintenance of Drip system.

Training in maintenance of Records & Financial aspects.
Training in Conducting Election of WUA.

Farmers Interaction with Agricultural department.

Training in Women'’s role in Participatory Irrigation management.
Training on Social behavior.

(3) The Agronomical services are the services rendered to the farmer by the company Agronomists on the
following aspects.

Training and guidance in Selection of proper plant materials.

Training and guidance in adopting suitable cropping pattern to suit drip irrigation system.
Training and guidance in Irrigation scheduling through drip Irrigation.

Training and guidance in Fertigation application and scheduling through drip Irrigation.
Training and guidance in Selection of proper fertilizers to enhance productivity.
Training and guidance in Plant protection practices.

Training and guidance in Best Management Practices.

Training and guidance in Harvesting.

Training and guidance in Post Harvest Practices.

Training and guidance in export packing practices.

Training and guidance by crop experts in specialized Crops.

Arranging farmer’s field days.

Arranging farmer's field visits.

Sharing farmer’s experiences.

Exposure Visits to Progressive Farmers.
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(4) Mechanical training are given to the farmers on the following aspects

¢ Training in maintenance aspects of pumping unit.
e Training in maintenance of Centrifugal pumps, Engines and motors.
o Training in installation and adjustments of pumps.

Integrated Mission for Sustainable Development (IMSD)

The Tunnel of length 7.0KM is proposed to be constructed near Ajjampura under Package-3 of Upper Bhadra
Project. The peoples, farmers and Representatives of Peoples of Tarikere Taluk were opposing for construction
of tunnel with apprehension that the ground water in the region would deplete if the tunnel is constructed. Hence,
to address this issue, the Government constituted an Expert Committee. The committee after detailed study and
visit to the work site submitted a report to the Government. Out of many recommendations of the Committee, one
is to prepare and implement watershed development schemes on the lines of Integrated Mission for Sustainable
Development (IMSD) guidelines in the region of tunnel.

Preparation of water shed development scheme in the tunnel region on IMSD guidelines was entrusted to
Dr. Y.Lingaraju, Professor and research head and Dr. C.V.Srinivasa Professor and head of civil Engineering
department of Global Academy of Technology Bangalore who have expertise in this field.

Methodology:

The technique adopted in the scheme are satellite Remote Sensing (RS), Geographic Information System and
(GIS) and Global Positioning System (GPS) and finally methodology designed as per IMSD guide lines is
adopted.

The thematic aspects identified for IMSD study are

Rainfall and climate.

Drainage, watershed and surface water body.

Slope, Aspect and Altitude.

Soils.

Hydro-geomorphology and Ground Water Prospects.

Lithology and Lineaments.

Land use /Land cover.

Transportation network, Settlement location and Village locations.

The estimate is prepared based on the Report submitted by them and included in this Report. Following
Provisions are made in the Estimate:

1. Construction of farm ponds.
2. Construction of check dams.
3. Construction of invert wells.

With all the provisions the estimate cost of the Scheme works out to 9.29 crores.
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Table 6.1:  Meteorological Data - Station - Chitradurga
CHITRADURGA Latitude 14714°N
Altitude: 733m Longitude : 76°26'E
Ha-Height of Wind Instrument = m

S| Honth Temperature®c Relative Humidity(%) M!;I::‘c:ed at 2m (Km Cloud amount(okta) N
No Max Min Mean | Max MN | Mean | mon) day) | I-HALF | II-HALF | Mean
1. January 28.8 17.1 22.95 67 34 50.5 74 148.47 2 22 2.1 0.74
2. february 3.7 19.3 25.50 58 30 44.0 74 148.47 1.8 2.1 1.95 0.755
3. March 34.6 21.6 28.10 58 27 42.5 7.1 142.45 14 24 1.9 0.76
4. April 35.7 22.9 29.30 69 33 51.0 7.3 146.46 27 4.3 35 0.6
5. May 34.3 224 28.35 76 41 58.5 10.5 210.67 4.2 4.6 44 0.51
6. June 30.1 215 25.80 82 62 72.0 14.3 286.91 6.1 6.1 6.1 0.285
7. July 21.7 20.9 24.30 87 72 79.5 14.2 284.9 7 6.9 6.95 0.158
8. August 21.7 20.7 24.20 87 71 79.0 13.6 272.87 6.8 6.4 6.6 0.21
9. Sept 28.8 20.5 24.65 85 63 74.0 10.5 210.67 5.8 58 5.8 0.33
10. | October 29.1 20.4 24.75 81 57 69.0 6.5 130.41 4.8 5.2 5.0 0.45
11. | November 28.1 18.6 23.35 75 51 63.0 6.7 134.43 3.9 4.1 4.0 0.55
12. | December 27.4 16.8 22.10 73 42 57.5 7.6 152.48 29 3.0 2.95 0.655

Cloud cover in Octas to n/N conversion is given by

Cloudiness Octas 0 1 2 3 4 5 6 7 8

n/N Ratio 0.95 0.85 0.75 0.65 0.55 0.45 0.3 0.15 e

Velocity of wind measured at any height Z (U) is converted to velocity at 2m height (U,) by the equation U )= U ; [%)
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Table 6.2: ET, (Chitradurga) - Crop Co-efficients (Zone - 4)
No [Month March April May June July Aug Sep Oct
1 |Fort Night 2 1 2 1 2 2 1 2 1 2 1 2 2 2
2 Dally Evapq 6.89 6.89 6.73 6.73 6.39 6.39 479 | 479 | 364 3.64 445 | 445 | 4.06 | 4.06 4.28 4.29
Transiparation (mm)
3 (Fn:’g;'ght'y evaporation 103.35 | 110.24 | 100.95 | 100.95 | 9585 | 10229 | 71.85 | 71.85 | 54.60 | 58.24 | 66.75 | 71.20 | 60.90 | 60.90 68.48 68.64
KHARIFF: CROP CO-EFFICIEN
4 [Jowar 035 | 057 0.79 1.00 1.00 | 1.00 | 0.75 June-Il to Oct-I
5 [Maize 035 | 058 0.81 1.05 [ 1.05 | 1.05 | 0.80 June-Il to Oct-I
6 [Pulses 035 | 058 0.81 1.05 [ 1.05 | 1.05 | 0.68 June-Il to Oct-I
7 |Sunflower 0.35 | 0.58 0.81 1.05 [ 1.05 | 1.05 | 0.68 June-Il to Oct-I
8 [Groundnut 035 | 0.55 0.75 095 | 095 | 095 | 0.75 June-Il to Oct-I
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Table 6.3:  Rainfall in Command Area of Upper Bhadra - Scheme A (Unit - mm)
Chikkanayaka
Month Ajjampura Shivani | Tarikere [Average RF Chitradurga Challakere Hiriyur Hosdurga [Average RF na Sira | Average RF Jagalur
Halli
Jan 3.61 0.52 3.60 2.58 0.30 3.30 3.30 3.10 250 17.63 6.58 12.11 1.13
Feb 12.18 5.52 4.60 743 1.50 5.80 5.10 4.80 4.30 19.15 19.90 19.53 4.09
Mar 28.48 18.15 4.60 17.08 6.60 410 2.00 4.60 4.33 77.81 23.83 50.82 9.39
Apr 28.40 49.26 38.30 38.65 48.80 19.10 23.40 23.10 28.60 48.36 35.94 4215 33.62
May 71.10 72.80 76.20 73.37 86.50 58.70 76.70 90.90 78.20 78.90 64.43 71.67 73.38
Jun 64.12 68.73 86.60 73.15 50.40 29.70 40.40 55.60 44.03 77.02 68.97 72.99 66.91
Jul 110.73 111.01 240.50 154.08 79.60 33.30 46.50 70.60 57.50 81.20 72.75 76.97 77.72
Aug 115.35 128.99 142.00 128.78 67.70 62.20 65.30 65.80 65.25 87.90 90.76 89.33 89.21
Sep 122.38 96.05 87.90 102.11 105.70 92.20 97.50 82.80 94.55 150.91 131.01 140.96 96.63
Oct 155.72 152.44 135.40 147.85 138.00 100.10 111.00 125.00 118.53 137.62 127.59 132.61 102.23
Nov 25.92 16.95 64.50 35.79 43.00 38.10 53.30 66.50 50.23 43.71 50.45 47.08 27.31
Dec 3.30 4.03 16.00 7.78 11.30 8.90 9.10 13.50 10.70 18.85 17.76 18.30 0.14
Total 741.29 724.45 900.20 788.65 639.40 455.50 533.60 606.30 558.70 839.07 709.96 774.52 581.75
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Table 6.4 : Crop Water requirement as per Penman's method - Tarikere Lift

Station -Tarikere and Kadur Annual total rain fall-639.40 mm

CCA=20150 Ha

Chance of occurance -50% for low value crops

SI. No. Item Unit June(30) July (31) August (31) Sept (30) Oct (31)
No of Days 15 15 15 16 15 16 15 15 15 16

1 ET.0 mm/day 4.79 4.79 3.64 3.64 4.45 4.45 4.06 4.06 4.28 4.28
2 E.T.O(i/2 month) mm 71.85 71.85 54.6 58.24 66.75 71.2 60.9 60.9 64.2 68.48
3 Monthly rainfall (R) mm 70.75 161.40 95.90 76.60 137.95
4 Normal monthly rainfall (cl N-3*0.97) 68.63 156.56 93.02 74.3 133.81
A Sorghum
1 Land preparation 20.00 25.00
2 Kc 0.35 0.57 0.79 1.00 1.00 1.00 0.75 0.50
3 ET.c 25.15 25.15 31.12 46.01 66.75 71.20 60.90 45.68 32.10 32.10
4 Monthly Etc(Cu) 50.30 7713 137.95 106.58 64.20
5 Effective rainfall monthly 43.47 76.94 69.29 54.02 64.20
6 Effective rainfall monthly*1.00 43.47 76.94 69.29 54.02 64.20
7 Effective rainfall (1/2 month) 21.74 21.74 37.23 39.71 33.53 35.76 27.01 27.01 31.06 33.14
8 N.L.R 23.41 18.89 6.30 33.22 35.44 33.89 18.67 1.04 0.00
9 G.|.R (Eff=0.675) 34.68 27.99 9.33 49.21 52.5 50.21 27.66 1.54 0
B Maize
1 Land preparation 20.00 25.00
2 Kc 0.35 0.58 0.81 1.05 1.05 1.05 0.80 0.55 0.00
3 ET.c 25.15 25.15 31.67 4717 70.09 74.76 63.95 48.72 35.31 35.31
4 montly Etc(Cu) 50.30 78.84 144.85 112.67 70.62
5 Effective rain fall monthly 43.47 78.50 69.84 54.50 70.62
6 Effective rainfall monthly*1.00 43.47 78.50 69.84 54.50 70.62
7 Effective rain fall (1/2 month) 21.74 21.74 37.98 40.52 33.79 36.05 27.25 27.25 34.17 36.45
8 N.L.R 23.41 18.69 6.65 36.30 38.71 36.70 21.47 1.14 0.00
9 G.|.R (Eff=0.675) 34.68 27.69 9.85 53.78 57.35 54.37 31.81 1.69 0
C Pulses
1 Land preparation 20.00 25.00
2 Kc 0.35 0.58 0.81 1.05 1.05 1.05 0.68 0.30 0.00
3 ET.c 25.15 25.15 31.67 4717 70.09 74.76 63.95 41.41 19.26 19.26
4 Monthly Etc(Cu) 50.3 78.84 144.85 105.36 38.52
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SI. No. Item Unit June(30) July (31) August (31) Sept (30) Oct (31)
No of Days 15 | 15 15 | 16 15 | 16 15 | 15 15 | 16

5 Effective rain fall monthly 43.47 78.50 69.84 53.92 64.20
6 Effective rainfall monthly*1.00 43.47 78.50 69.84 53.92 64.20
7 Effective rain fall (1/2 month) 21.74 21.74 37.98 40.52 33.79 36.05 26.96 26.96 31.06 33.14
8 N.L.R 23.41 18.69 6.65 36.30 38.71 36.99 14.45 -11.80 0.00
9 G.|.R (Eff=0.675) 34.68 27.69 9.85 53.78 57.35 54.8 21.41 0 0
D Sun flower
1 Land preparation 20.00 25.00
2 Kc 0.35 0.58 0.81 1.05 1.05 1.05 0.68 0.30 0
3 ET.c 25.15 25.15 31.67 4717 70.09 74.76 63.95 41.41 19.26 19.26
4 Montly Etc(Cu) 50.30 78.84 144.85 105.36 38.52
5 Effective rain fall monthly 43.47 78.50 69.84 53.92 64.20
6 Effective rainfall monthly*1.00 43.47 78.50 69.84 53.92 64.20
7 Effective rain fall (1/2 month) 21.74 21.74 37.98 40.52 33.79 36.05 26.96 26.96 31.06 33.14
8 N.L.R 23.41 18.69 6.65 36.30 38.71 36.99 14.45 -11.80 0.00
9 G.|.R (Eff=0.675) 34.68 27.69 9.85 53.78 57.35 54.8 21.41 0 0
E Ground nut
1 Land preparation 20.00 25.00
2 Kc 0.35 0.55 0.75 0.95 0.95 0.95 0.75 0.55 0
3 ET.c 25.15 25.15 30.03 43.68 63.41 67.64 57.86 45.68 35.31 0
4 montly Etc(Cu) 50.3 73.71 131.05 103.53 70.62
5 Effective rain fall montly 43.47 73.71 68.74 53.77 65.28
6 Effective rainfall monthly*1.00 43.47 73.71 68.74 53.77 65.28
7 Effective rain fall (1/2 month) 21.74 21.74 35.67 38.04 33.26 35.48 26.89 26.89 31.59 33.69
8 N.L.R 23.41 19.36 5.64 30.15 32.16 30.97 18.79 3.72 0.00
9 G.|.R (Eff=0.675) 34.68 28.68 8.36 44.67 47.64 45.88 27.84 5.51 0
A Ground nut (45%)
1 Depth(mm) 34.68 28.68 8.36 44.67 47.64 45.88 27.84 5.51 0
2 Areain Ha 45% 450 450 450 450 450 450 450 450
3 Discharge In Cumecs 0.12 0.1 0.027 0.155 0.155 0.159 0.097 0.019 0
4 Volume Consumed in Mcum 0.156 0.129 0.038 0.201 0.214 0.206 0.125 0.025
B Sun flower (20 %)
1 Depth(mm) 34.68 27.69 9.85 53.78 57.35 54.80 21.41 0.00 0.00
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SI. No. Item Unit June(30) July (31) August (31) Sept (30) Oct (31)
No of Days 15 15 15 16 15 16 15 15 15 16
2 Areain Ha 20% 200 200 200 200 200 200 200 0 200
3 Discharge In Cumecs 0.054 0.043 0.014 0.083 0.083 0.085 0.033 0 0
4 Volume Consumed in Mcum 0.069 0.055 0.02 0.108 0.115 0.11 0.043 0 0
Cc Pulses (10 %)
1 Depth(mm) 34.68 27.69 9.85 53.78 57.35 54.80 21.41 0.00 0.00
2 Areain Ha 10% 100 100 100 100 100 100 100
3 Discharge In Cumecs 0.027 0.021 0.007 0.041 0.041 0.042 0.017 0 0
4 Volume Consumed in Mcum 0.035 0.028 0.01 0.054 0.057 0.055 0.021 0 0
D Maize (10%)
1 Depth(mm) 34.68 27.69 9.85 53.78 57.35 54.37 31.81 1.69 0.00
2 Areain Ha 10% 100 100 100 100 100 100 100 100
3 Discharge In Cumecs 0.027 0.021 0.007 0.041 0.041 0.042 0.025 0.001 0
4 Volume Consumed in Mcum 0.035 0.028 0.01 0.054 0.057 0.054 0.032 0.002 0
E Sorghum (15 %)
1 Depth(mm) 34.68 27.99 9.33 49.21 52.50 50.21 27.66 1.54 0.00
2 Areain Ha 15% 150 150 150 150 150 150 150 150
3 Discharge In Cumecs 0.04 0.032 0.01 0.057 0.057 0.058 0.032 0.002 0
4 Volume Consumed in Mcum 0.052 0.042 0.014 0.074 0.079 0.075 0.041 0.002 0
| Total
1 Areain Ha 100% 1000 1000 1000 1000 1000 1000 1000 1000
2 Discharge In Cumecs 0.268 0.217 0.065 0.377 0.377 0.386 0.204 0.022
3 Volume Consumed in Mcum 0.35 0.28 0.09 0.49 0.52 0.5 0.26 0.03
I Total Area Irrigated(ha) 20150 20150 20150 20150 20150 20150 20150 20150
1 Discharge In Cumecs 5.40 4.37 1.31 7.6 7.6 7.78 411 0.44
2 Volume Consumed in Mcum 7.05 5.64 1.81 9.87 10.48 10.08 5.24 0.6
3 Total MCft 1793
Say TMC 1.79
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Table 6.5 : Crop Water requirement as per Modified Penman's method
Station -Average of Hosadurga ,Hiriyur,Chitradurga and

Challikere, taluks 639.40mm Annual total rain fall-660.94 mm
CCA=107265 Ha Chance of occurance -50% for low value crops
SI. No. Item Unit June(30) July (31) August (31) Sept (30) Oct (31)
No of Days 15 15 15 16 15 16 15 15 15 16
1|E.T.O mm/day 4.79 4.79 3.64 3.64 445 4.45 4.06 4.06 428 4.28
2|E.T.O(i/2 month) mm 71.85 71.85 54.6 58.24 66.75 71.2 60.9 60.9 64.2 68.48
3|Monthly rainfall (R) mm 44.03 57.5 65.25 94.55 118.53
4|Normal monthly rainfall (cl N-3*0.97) 42.71 55.78 63.29 91.71 114.97
A Sorghum
1]Land preparation 21.00 20.00 4.00
2(Kc 0.35 0.57 0.79 1.00 1.00 1.00 0.75 0.50 0.00
3|ET.c 25.15 25.15 31.12 46.01 66.75 71.20 60.90 45.68 32.10 32.10
4Monthly Etc(Cu) 50.30 7713 137.95 106.58 64.20
5|Effective rainfall monthly 28.35 38.82 48.38 64.90 64.20
6|Effective rainfall monthly*1.00 28.35 38.82 48.38 64.90 64.20
7|Effective rainfall (1/2 month) 14.18 14.18 18.79 20.04 23.41 2497 32.45 32.45 31.06 33.14
8IN.LR 31.97 32.33 29.97 43.34 46.23 28.45 13.23 1.04 0.00
9|G.I.R (Eff=0.675) 47.36 47.9 444 64.21 68.49 42.15 19.59 1.54 0
B Maize
1]Land preparation 21.00 20.00 4.00
2|Ke 0.35 0.58 0.81 1.05 1.05 1.05 0.80 0.55 0.00
3|ET.c 25.15 25.15 31.67 4717 70.09 74.76 63.95 48.72 35.31 35.31
4[montly Etc(Cu) 50.30 78.84 144.85 112.67 70.62
5|Effective rain fall monthly 28.35 38.92 49.06 65.72 67.31
6|Effective rainfall monthly*1.00 28.35 38.92 49.06 65.72 67.31
7|Effective rain fall (1/2 month) 14.18 14.18 18.83 20.09 23.74 25.32 32.86 32.86 32.57 34.74
8(N.L.R 31.97 32.84 31.08 46.35 49.44 31.09 15.86 2.74 0.57
9(G.I.R (Eff=0.675) 47.36 48.65 46.04 68.67 73.24 46.06 23.5 4.06 0.84
C Pulses
1]Land preparation 21.00 20.00 4.00
2|Ke 0.35 0.58 0.81 1.05 1.05 1.05 0.68 0.30 0.00
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SI. No. Item Unit June(30) July (31) August (31) Sept (30) Oct (31)
No of Days 15 15 15 16 15 16 15 15 15 16
3|ET.c 25.15 25.15 31.67 4717 70.09 74.76 63.95 41.41 19.26 19.26
4(Monthly Etc(Cu) 50.3 78.84 144.85 105.36 38.52
5|Effective rain fall monthly 28.35 38.92 49.06 64.74 64.20
6|Effective rainfall monthly*1.00 28.35 38.92 49.06 64.74 64.20
7|Effective rain fall (1/2 month) 14.18 14.18 18.83 20.09 23.74 25.32 32.37 32.37 31.06 33.14
8IN.LR 31.97 32.84 31.08 46.35 49.44 31.58 9.04 -11.80 0.00
9|G.I.R (Eff=0.675) 47.36 48.65 46.04 68.67 73.24 46.79 13.39 -17.48 0
D Sun flower
1]Land preparation 21.00 20.00 4.00
2|Ke 0.35 0.58 0.81 1.05 1.05 1.05 0.68 0.30 0
3|ET.c 25.15 25.15 31.67 4717 70.09 74.76 63.95 41.41 19.26 19.26
4(Montly Etc(Cu) 50.30 78.84 144.85 105.36 38.52
5|Effective rain fall monthly 28.35 38.92 49.06 64.74 64.20
6|Effective rainfall monthly*1.00 28.35 38.92 49.06 64.74 64.20
7|Effective rain fall (1/2 month) 14.18 14.18 18.83 20.09 23.74 25.32 32.37 32.37 31.06 33.14
8IN.LR 31.97 32.84 31.08 46.35 49.44 31.58 9.04 -11.80 0.00
9|G.I.R (Eff=0.675) 47.36 48.65 46.05 68.66 73.24 46.78 13.4 -17.48 0
E Ground nut
1]Land preparation 21.00 20.00 4.00
2(Kc 0.35 0.55 0.75 0.95 0.95 0.95 0.75 0.55 0
3|ET.c 25.15 25.15 30.03 43.68 63.41 67.64 57.86 45.68 35.31 0
4[montly Etc(Cu) 50.3 73.71 131.05 103.53 70.62
5|Effective rain fall montly 28.35 38.57 47.70 64.50 67.31
6|Effective rainfall monthly*1.00 28.35 38.57 47.70 64.50 67.31
7|Effective rain fall (1/2 month) 14.18 14.18 18.66 19.91 23.08 24.62 32.25 32.25 32.57 34.74
8IN.LR 31.97 31.37 21.77 40.33 43.02 25.61 13.43 2.74 0.00
9|G.I.R (Eff=0.675) 47.36 46.47 41.14 59.75 63.73 37.94 19.9 4.06 0
A|Ground nut (45%)
1|Depth(mm) 47.36 46.47 41.14 59.75 63.73 37.94 19.9 4.06 0
2|Areain Ha 45% 450 450 450 450 450 450 450 450
3|Discharge In Cumecs 0.164 0.161 0.134 0.207 0.207 0.132 0.069 0.014 0
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SI. No. Item Unit June(30) July (31) August (31) Sept (30) Oct (31)
No of Days 15 15 15 16 15 16 15 15 15 16
4|Volume Consumed in Mcum 0.213 0.209 0.185 0.269 0.287 0.171 0.09 0.018
B|[Sun flower (20 %)
1(Depth(mm) 47.36 48.65 46.05 68.66 73.24 46.78 13.40 0.00 0.00
2(Area in Ha 20% 200 200 200 200 200 200 200 200
3|Discharge In Cumecs 0.073 0.075 0.067 0.106 0.106 0.072 0.021 0 0
4|Volume Consumed in Mcum 0.095 0.097 0.092 0.137 0.146 0.094 0.027 0
C|[Pulses (10 %)
1{Depth(mm) 47.36 48.65 46.04 68.67 73.24 46.79 13.39 0.00 0.00
2(Area in Ha 10% 100 100 100 100 100 100 100 100
3|Discharge In Cumecs 0.037 0.038 0.033 0.053 0.053 0.036 0.01 0 0
4|Volume Consumed in Mcum 0.047 0.049 0.046 0.069 0.073 0.047 0.013 0 0
D|[Maize (10%)
1{Depth(mm) 47.36 48.65 46.04 68.67 73.24 46.06 23.50 4.06 0.84
2(Area in Ha 10% 100 100 100 100 100 100 100 100 100
3|Discharge In Cumecs 0.037 0.038 0.033 0.053 0.053 0.036 0.018 0.003
4|Volume Consumed in Mcum 0.047 0.049 0.046 0.069 0.073 0.046 0.024 0.004
E|Sorghum (15 %)
1{Depth(mm) 47.36 47.90 44 .40 64.21 68.49 42.15 19.59 1.54 0.00
2(Area in Ha 15% 150 150 150 150 150 150 150 150
3|Discharge In Cumecs 0.055 0.055 0.048 0.074 0.074 0.049 0.023 0.002 0
4|Volume Consumed in Mcum 0.071 0.072 0.067 0.096 0.103 0.063 0.029 0.002 0
| Total
1|Areain Ha 100% 1000 1000 1000 1000 1000 1000 1000 1000 1000
2[Discharge In Cumecs 0.366 0.367 0.315 0.378 0.378 0.325 0.141 0.019
3|Volume Consumed in Mcum 0.47 0.48 0.44 0.49 0.52 0.42 0.18 0.02
Il Total Area Irrigated(ha) 107265| 107265| 107265| 107265| 107265 107265 107265 107265 107265
1[Discharge In Cumecs 39.26 39.37 33.79 40.55 40.55 34.86 15.12 2.04
2[Volume Consumed in Mcum 50.41 51.49 47.2 52.56 55.78 45.05 19.31 215
3|Total MCft| 11440.00
Say TMC| 11.44
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Station -Average of ,Chickkanayakana Halli and Sira taluks

Table 6.6: Crop Water requirement as per Modified Penman's method

Annual total rain fall-660.94 mm

SECON

84900 Ha Chance of occurance - 50% for low value crops
SI. No. Item Unit June(30) July (31) August (31) Sept (30) Oct (31)
No of Days 15 15 15 16 15 16 15 15 15 16
1 |ETO mm/day 4.79 4.79 3.64 3.64 4.45 4.45 4.06 4.06 4.28 4.28
2 |E.T.O(i/2 month) mm 71.85 71.85 54.6 58.24 66.75 7.2 60.9 60.9 64.2 68.48
3 [Monthly rainfall (R) mm 72.99 76.97 89.33 140.96 132.61
4 |Normal monthly rainfall (cl N-3*0.97) 70.8 74.66 86.65 136.73 128.63
A |Sorghum
1 Land preparation 20.00 25.00
2 |Ke 0.35 0.57 0.79 1.00 1.00 1.00 0.75 0.50 0.00
3 |ETc 25.15 25.15 31.12 46.01 66.75 71.20 60.90 45.68 32.10 32.10
4 [Monthly Etc(Cu) 50.30 7713 137.95 106.58 64.20
5 |Effective rainfall monthly 44.69 51.04 64.96 91.27 64.20
6  |Effective rainfall monthly*1.00 44.69 51.04 64.96 91.27 64.20
7 |Effective rainfall (1/2 month) 22.35 22.35 24.69 26.34 31.43 33.53 45.64 45.64 31.06 33.14
8 [N.IR 22.80 31.43 19.67 35.32 37.67 15.26 0.03 1.04 0.00
9 |G.L.R(Eff=0.675) 33.77 46.57 29.14 52.33 55.81 22.61 0.05 1.54 0
B |Maize
1 Land preparation 20.00 25.00
2 |Ke 0.35 0.58 0.81 1.05 1.05 1.05 0.80 0.55 0.00
3 |ETc 25.15 25.15 31.67 4717 70.09 74.76 63.95 48.72 35.31 35.31
4 [montly Etc(Cu) 50.30 78.84 144.85 112.67 70.62
5  |Effective rain fall monthly 44.69 51.24 65.51 92.85 63.57
6  |Effective rainfall monthly*1.00 44.69 51.24 65.51 92.85 63.57
7 |Effective rain fall (1/2 month) 22.35 22.35 24.79 26.45 31.70 33.81 46.42 46.42 30.76 32.81
8 |INIR 22.80 31.88 20.72 38.39 40.95 17.53 2.30 4.55 2.50
9 |G.L.R(Eff=0.675) 33.78 47.23 30.7 56.87 60.67 25.97 3.41 6.74 3.7
C |Pulses
1 Land preparation 20.00 25.00
2 |Ke 0.35 0.58 0.81 1.05 1.05 1.05 0.68 0.30 0.00
3 |ETc 25.15 25.15 31.67 4717 70.09 74.76 63.95 41.41 19.26 19.26
4 [Monthly Etc(Cu) 50.3 78.84 144.85 105.36 38.52
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Sl. No. Item Unit June(30) July (31) August (31) Sept (30) Oct (31)
No of Days 15 | 15 15 | 16 15 | 16 15 | 15 15 | 16
5  |Effective rain fall monthly 44.69 51.24 65.51 90.96 64.20
6  |Effective rainfall monthly*1.00 44.69 51.24 65.51 90.96 64.20
7 |Effective rain fall (1/2 month) 22.35 22.35 24.79 26.45 31.70 33.81 4548 45.48 31.06 33.14
8 [NIR 22.80 31.88 20.72 38.39 40.95 18.47 -4.07 -11.80 0.00
9 [G.LR (Eff=0.675) 33.78 47.23 30.7 56.87 60.67 27.36 -6.03 -17.48 0
D  |Sun flower
1 Land preparation 20.00 25.00
2 |Kc 0.35 0.58 0.81 1.05 1.05 1.05 0.68 0.30 0
3 |ETc 25.15 25.15 31.67 4717 70.09 74.76 63.95 41.41 19.26 19.26
4 |Montly Etc(Cu) 50.30 78.84 144.85 105.36 38.52
5  |Effective rain fall monthly 44.69 51.24 65.51 90.96 64.20
6 |Effective rainfall monthly*1.00 44.69 51.24 65.51 90.96 64.20
7 |Effective rain fall (1/2 month) 22.35 22.35 24.79 26.45 31.70 33.81 4548 45.48 31.06 33.14
8 [NIR 22.80 31.88 20.72 38.39 40.95 18.47 -4.07 -11.80 0.00
9 [G.LR (Eff=0.675) 33.77 47.23 30.7 56.87 60.67 27.36 -6.03 -17.48 0
E |Ground nut
1 Land preparation 20.00 25.00
2 |Ke 0.35 0.55 0.75 0.95 0.95 0.95 0.75 0.55 0
3 |ETc 25.15 25.15 30.03 43.68 63.41 67.64 57.86 45.68 35.31 0
4 [montly Etc(Cu) 50.3 73.71 131.05 103.53 70.62
5 |Effective rain fall montly 44.69 50.58 64.41 90.48 63.57
6 |Effective rainfall monthly*1.00 44.69 50.58 64.41 90.48 63.57
7 |Effective rain fall (1/2 month) 22.35 22.35 2447 26.1 31.16 33.24 45.24 45.24 30.76 32.81
8 [NIR 22.80 30.56 17.58 32.25 34.40 12.62 0.44 4.55 0.00
9 [G.LR (Eff=0.675) 33.78 45.27 26.04 47.78 50.96 18.7 0.65 6.74 0
A  [Ground nut (45%)
1 |Depth(mm) 33.78 45.27 26.04 47.78 50.96 18.7 0.65 6.74 0
2 |AreainHa 45% 450 450 450 450 450 450 450 450
3 |Discharge In Cumecs 0.117 0.157 0.085 0.166 0.166 0.065 0.002 0.023 0
4 |Volume Consumed in Mcum 0.152 0.204 0.117 0.215 0.229 0.084 0.003 0.03
B  |Sun flower (20 %)
1 |Depth(mm) 33.77 47.23 30.70 56.87 60.67 27.36 -6.03 -17.48 0.00
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Sl. No. Item Unit June(30) July (31) August (31) Sept (30) Oct (31)
No of Days 15 15 15 16 15 16 15 15 15 16

2 |AreainHa 20% 200 200 200 200 200 200 200

3 [Discharge In Cumecs 0.052 0.073 0.044 0.088 0.088 0.042 0 0 0

4 |Volume Consumed in Mcum 0.068 0.094 0.061 0.114 0.121 0.055 0 0 0

C |Pulses (10 %)

1 |Depth(mm) 33.78 47.23 30.70 56.87 60.67 27.36 -6.03 -17.48 0.00

2 |AreainHa 10% 100 100 100 100 100 100

3 [Discharge In Cumecs 0.026 0.036 0.022 0.044 0.044 0.021 0 0 0

4 |Volume Consumed in Mcum 0.034 0.047 0.031 0.057 0.061 0.027 0 0 0

D |Maize (10%)

1 |Depth(mm) 33.78 47.23 30.70 56.87 60.67 25.97 3.41 6.74 3.70

2 |AreainHa 10% 100 100 100 100 100 100 100 100 100

3 [Discharge In Cumecs 0.026 0.036 0.022 0.044 0.044 0.02 0.003 0.005

4 |Volume Consumed in Mcum 0.034 0.047 0.031 0.057 0.061 0.026 0.003 0.007

E ([Sorghum (15 %)

1 |Depth(mm) 33.77 46.57 29.14 52.33 55.81 22.61 0.05 1.54 0.00

2 |AreainHa 15% 150 150 150 150 150 150 150

3 [Discharge In Cumecs 0.039 0.054 0.032 0.061 0.061 0.026 0 0 0

4 |Volume Consumed in Mcum 0.051 0.07 0.044 0.078 0.084 0.034 0 0 0

I [Total

1 |AreainHa 100% 1000 1000 1000 1000 1000 1000 1000 1000 1000

2  [Discharge In Cumecs 0.26 0.356 0.205 0.403 0.403 0.174 0.005 0.028

3 [Volume Consumed in Mcum 0.339 0.462 0.28 0.521 0.556 0.226 0.006 0.037

I [Total Area Irrigated(ha) 84900 84900 84900 84900 84900 84900 84900 84900 84900

1 |Discharge In Cumecs 22.07 30.22 17.4 34.21 34.21 14.77 0.42 2.38

2 [Volume Consumed in Mcum 28.78 39.22 23.77 44.23 47.2 19.19 0.51 3.14

3 [Total MCft 7276.3
Say T™MC 7.28
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Table 6.7: Crop Water requirement as per Modified Penman's method

Station -Average of Jaglur taluk Annual total rain fall-660.94 mm

13200 Ha Chance of occurance -50% for low value crops
Sl. No. Item Unit June(30) July (31) August (31) Sept (30) Oct (31)
No of Days 15 15 15 16 15 16 15 15 15 16
1 |ET.0 mm/day 4.79 4.79 3.64 3.64 4.45 4.45 4.06 4.06 4.28 4.28
2 |E.T.O(i/2 month) mm 71.85 71.85 54.6 58.24 66.75 71.2 60.9 60.9 64.2 68.48
3 |Monthly rainfall (R) mm 65.80 65.4 74 103.1 103.7
4 |Normal monthly rainfall (cl N-3*0.97) 63.83 63.44 71.78 100.01 100.59
A [Sorghum
1 |Land preparation 20.00 25.00
2 |Ke 0.35 0.57 0.79 1.00 1.00 1.00 0.75 0.50 0.00
3 |ETc 25.15 25.15 31.12 46.01 66.75 71.20 60.90 45.68 32.10 32.10
4 [Monthly Etc(Cu) 50.30 7713 137.95 106.58 64.20
5  |Effective rainfall monthly 40.78 43.78 54.66 70.06 64.20
6 |Effective rainfall monthly*1.00 40.78 43.78 54.66 70.06 64.20
7 |Effective rainfall (1/2 month) 20.39 20.39 21.18 22.6 26.45 28.21 35.03 35.03 31.06 33.14
8 |INIR 24.76 34.94 23.41 40.30 42.99 25.87 10.65 1.04 0.00
9 |G.LR(Eff=0.675) 36.68 51.77 34.68 59.7 63.69 38.33 15.77 1.54 0
B |Maize
1 |Land preparation 20.00 25.00
2 |Ke 0.35 0.58 0.81 1.05 1.05 1.05 0.80 0.55 0.00
3 |ETc 25.15 25.15 31.67 4717 70.09 74.76 63.95 48.72 35.31 35.31
4 |montly Etc(Cu) 50.30 78.84 144.85 112.67 70.62
5  |Effective rain fall monthly 40.78 43.92 55.24 71.03 62.57
6 |Effective rainfall monthly*1.00 40.78 43.92 55.24 71.03 62.57
7 |Effective rain fall (1/2 month) 20.39 20.39 21.25 22.67 26.73 28.51 35.52 35.52 30.27 32.29
8 |INIR 24.76 35.42 24.50 43.36 46.25 28.43 13.20 5.04 3.02
9 |G.LR(Eff=0.675) 36.68 52.47 36.3 64.24 68.52 42.12 19.56 747 4.47
C |Pulses
1 |Land preparation 20.00 25.00
2 |Ke 0.35 0.58 0.81 1.05 1.05 1.05 0.68 0.30 0.00
3 |ETc 25.15 25.15 31.67 4717 70.09 74.76 63.95 41.41 19.26 19.26
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SI. No. Item Unit June(30) July (31) August (31) Sept (30) Oct (31)
No of Days 15 | 15 15 | 16 15 | 16 15 | 15 15 | 16
4 [Monthly Etc(Cu) 50.3 78.84 144.85 105.36 38.52
5  |Effective rain fall monthly 40.78 43.92 55.24 69.86 64.20
6  |Effective rainfall monthly*1.00 40.78 43.92 55.24 69.86 64.20
7 |Effective rain fall (1/2 month) 20.39 20.39 21.25 22.67 26.73 28.51 34.93 34.93 31.06 33.14
8 |INIR 24.76 35.42 2450 43.36 46.25 29.02 6.48 -11.80 0.00
9 |G.LR(Eff=0.675) 36.68 52.47 36.3 64.24 68.52 42.99 9.6 -17.48 0
D [Sun flower
1 |Land preparation 20.00 25.00
2 |Ke 0.35 0.58 0.81 1.05 1.05 1.05 0.68 0.30 0
3 |ETc 25.15 25.15 31.67 4717 70.09 74.76 63.95 41.41 19.26 19.26
4 [Montly Etc(Cu) 50.30 78.84 144.85 105.36 38.52
5  |Effective rain fall monthly 40.78 43.92 55.24 69.86 64.20
6  |Effective rainfall monthly*1.00 40.78 43.92 55.24 69.86 64.20
7 |Effective rain fall (1/2 month) 20.39 20.39 21.25 22.67 26.73 28.51 34.93 34.93 31.06 33.14
8 |IN.IR 24.76 35.42 2450 43.36 46.25 29.02 6.48 -11.80 0.00
9 |G.LR(Eff=0.675) 36.68 52.47 36.3 64.23 68.52 42.99 9.6 -17.48 0
E |Ground nut
1 |Land preparation 20.00 25.00
2 |Ke 0.35 0.55 0.75 0.95 0.95 0.95 0.75 0.55 0
3 |ETc 25.15 25.15 30.03 43.68 63.41 67.64 57.86 45.68 35.31 0
4 |montly Etc(Cu) 50.3 73.71 131.05 103.53 70.62
5  |Effective rain fall montly 40.78 43.44 54.07 69.57 62.57
6  |Effective rainfall monthly*1.00 40.78 43.44 54.07 69.57 62.57
7 |Effective rain fall (1/2 month) 20.39 20.39 21.02 22.42 26.16 2791 34.79 34.79 30.27 32.29
8 |IN.IR 24.76 34.01 21.26 37.25 39.73 23.07 10.89 5.04 0.00
9 |G.LR(Eff=0.675) 36.68 50.39 31.5 55.19 58.86 34.18 16.13 1.47 0
A (Ground nut (45%)
1 |Depth(mm) 36.68 50.39 31.5 55.19 58.86 34.18 16.13 147 0
2 |AreainHa 45% 450 450 450 450 450 450 450 450
3 |Discharge In Cumecs 0.127 0.175 0.103 0.192 0.192 0.119 0.056 0.026 0
4 [Volume Consumed in Mcum 0.165 0.227 0.142 0.248 0.265 0.154 0.073 0.034
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SI. No. Item Unit June(30) July (31) August (31) Sept (30) Oct (31)
No of Days 15 15 15 16 15 16 15 15 15 16
B |Sun flower (20 %)
1 |Depth(mm) 36.68 52.47 36.30 64.23 68.52 42.99 9.60 -17.48 0.00
2 |AreainHa 20% 200 200 200 200 200 200 200 0 200
3 [Discharge In Cumecs 0.057 0.081 0.053 0.099 0.099 0.066 0.015 0 0
4 |Volume Consumed in Mcum 0.073 0.105 0.073 0.128 0.137 0.086 0.019 0 0
C |Pulses (10 %)
1 |Depth(mm) 36.68 52.47 36.30 64.24 68.52 42.99 9.60 17.48 0.00
2 |AreainHa 10% 100 100 100 100 100 100 100
3 [Discharge In Cumecs 0.028 0.04 0.026 0.05 0.05 0.033 0.007 0 0
4 |Volume Consumed in Mcum 0.037 0.052 0.036 0.064 0.069 0.043 0.01 0 0
D |Maize (10%)
1 |Depth(mm) 36.68 52.47 36.30 64.24 68.52 42.12 19.56 747 4.47
2 |AreainHa 10% 100 100 100 100 100 100 100 100 100
3 [Discharge In Cumecs 0.028 0.04 0.026 0.05 0.05 0.033 0.015 0.006 0
4 |Volume Consumed in Mcum 0.037 0.052 0.036 0.064 0.069 0.042 0.02 0.007 0
E |Sorghum (15 %)
1 |Depth(mm) 36.68 51.77 34.68 59.70 63.69 38.33 15.77 1.54 0.00
2 |AreainHa 15% 150 150 150 150 150 150 150 150
3 [Discharge In Cumecs 0.042 0.06 0.038 0.069 0.069 0.044 0.018 0.002 0
4 |Volume Consumed in Mcum 0.055 0.078 0.052 0.09 0.096 0.057 0.024 0.002 0
| [Total
1 |AreainHa 100% 1000 1000 1000 1000 1000 1000 1000 1000 1000
2 |Discharge In Cumecs 0.282 0.396 0.246 0.46 0.46 0.295 0.111 0.034
3 [Volume Consumed in Mcum 0.360 0.510 0.330 0.590 0.630 0.380 0.140 0.040
Il |Total Area Irrigated(ha) 13200 13200 13200 13200 13200 13200 13200 13200 13200
1 |Discharge In Cumecs 3.72 5.23 3.25 6.07 6.07 3.89 1.47 0.45
2 |Volume Consumed in Mcum 4.75 6.73 4.36 1.79 8.32 5.02 1.85 0.53
3 [Total MCft| 1389.65
Say TMC| 1.39
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Table 6.8 : Abstract of Discharge and Water Requirement for Command Area of Upper Bhadra Scheme
Item June(30) July(31) August(31) Sep(30) Oct(31) Total
No of Days 15 15 15 15 15 16 15 16 15 16
1 CRWa4 Tarikere
2 Volume Consumed in Mcum 7.05 5.64 1.81 9.87 10.48 10.08 5.24 0.6 50.77
3 Tank filling 5.4 2.3 7.65
Total 7.05 5.64 1.81 9.87 10.48 10.08 10.63 2.85 58.42
1 CRW3-Jaglur
2 Volume Consumed in Mcum 4.75 6.73 4.36 7.79 8.32 5.02 1.85 0.53 39.35
3 Tank filling 4.09 4.09 7.50 5.55 21.24
Total 8.84 6.73 8.45 7.79 8.32 5.02 9.35 6.08 60.59
1 CRW2-Tumkur
2 Volume Consumed in Mcum 28.78 39.22 23.77 4423 47.2 19.19 0.51 3.14 206.04
3 Tank filling + VV sagar 3.26 1.09 20.55 16.55 34.43 43.05 118.93
Total 32.04435682 | 40.308119 | 44.324567 | 44.23 472 | 35.740289|34.938083 | 46.18599 3249714
1 CRW-Chitradurga
2 Volume Consumed in Mcum 50.41 51.49 47.2 52.56 55.78 45.05 19.31 2.15 323.95
3 Tank filling 0.83 0.58 3.83 5.371 27.22 40.88 78.72
Total 51.24 52.07287451.030313| 52.56 55.78 | 50.420765 | 46.530203 | 43.03443 402.67126
1 Total of above
2 Volume Consumed in Mcum 99.18 104.75 105.62 114.45 121.78 101.26 101.45 98.15 846.65
3 Discharge In Cumecs 76.53 80.83 81.49 88.31 88.09 78.13 73.39 75.74
Total 29.90
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Agro Climatic Zones of Karnataka

Vil
Vil

Annexure 6.1

North Eastern Transition Zone
North Eastern Dry Zone
Northern Dry Zone

Central Dry Zone

Eastern Dry Zone

Southern Dry Zone

Southern Transition Zone
Northern Transition Zone

Hilly Zone

Coastal Zone
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Annexure 6.1 (Contd)
STATE : KARNATAKA
AGRO CLIMATIC REGION : SOUTHERN PLATEAU AND HILLS REGION
NARf Zone Zonal Re:search Districts Suitable Crofs Crof Information
Station
KA -1 North-east Transition|Bidar Bhalki, Aurad, Basavva-Kalyan,|Jowar, Gram, Tur, Other fulses,|Sorghum, Gram, Arhar,
Zone Hummabad  Aland,  Chincholi{Small Millets, Bajra, Groundnut &|Bajra.
(Talukas of District Bidar. Other Qilseed, Cotton, faddy.
KA - 2 North-east Dry Zone Raichur Afzalfur, Chitafur (Talukas of district{Jowar, Gram, Tur, Other fulses,[Jowar, Groundnut, Cotton,
Gulburga),  Sedam,  Shorafur,|Small Millets, Bajra, Groundnut &|Small Millets.
Yadgir, Shahfur, Deodurg, Manvi,|Other Oilseed, Cotton, faddy, Chills.
Raichur  (Talukas of District
Jewargi).
KA - 3 Northern Dry Zone Bijafur Bagalkot, Bagewadi, Bhijafur Baligi,|Jowar, Gram, Tur, Other fulses,|Jowar, Groundnut, Cotton,
Bagewadi, Humgund, Indi,|Small Millets, Bajra, Groundnut &|Ragi.
Jamkhandi, Mudhol, Mddebihal,{Other Oilseed, Cotton, faddy,
Sindgi (Talukas of district Badamil).|Wheat, Ragi, Sugarcane, Forage
Hadagali, Hosfet, Kudi,|Crofs.
hegaribommanahally, Sandoor,
Siruguffa, Harafanahally (Talukas
of district Bellary). Lingasugur, Gan.
KA - 4 Central Dry Zone Bidaramaanagudi  |Jagalfur, Hardavangere, hiriyur, Jowar, Gram, Tur, Other fulses,|Jowar, Groundnut, Cotton,
Challaker, Molakalnur, Hosdurga  |Small Millets, Bajra, Groundnut &[Ragi.
(Talukas of district Chitradurga Other OQilseed, Cotton, faddy,
Madhugiri, favagada, Sira, Wheat, Ragi, Sugarcane, Maize,
Koratagere, Arasikere, Tiftu, flantain Crofs.
Chickaayakanahalli (Talukas of
district Tumkur), Kadur (Talukas of
district Chikmangalur).
KA - 5 Eastern Dry Zone Chintamani Gubbim, Tumkhu (Talukas of district|/fulses, ~Small  Millets,  Bajra,|Bajra, Groundnut, Cashew,
Tumkur), Devanahalli, Groundnut faddy, Ragi, Maize,[Small Millets
Doddabadllafur, Magadi, Bangalore [Soybean, fotato, Fodder Crofs,
North, Bangalore South, Mulberry & Horticultural Crofs.
Kanakafura, Anekal, Ramanagram,
Channafatna, hoskote,
Nalamangala (Talukas of district
Bangalore), Malur, Bangarfet,
Mulabagal, Drinivasfur.
KA - 6 Southern Dry Zone Mandya K.R. Nagar, T.N.fura, Kollegal, Jowar, fulses, Small Millets, Bajra,|Jowar, Groundnut, Bajra,

Nanjangud, Chamarajanagar,
Gundlufet, Yelandur (Talukas of
district Mysore). Turvekere, Kumigal
(talukas of district Tumkur),
Nagamangala, Srirangafatna,
Malavalli, Madhur, Mandya,
fandavafura, K.R. fet, Hassan,
Chanmareyafa.

Groundnut & Other Oilseed, Cotton,
faddy, Ragi, Sugarcane,Cottin,
Fodder, Mulberry, flantain Crofs.

Ragi.
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NARf Zone

Zonal Research
Station

Districts

Suitable Crofs

Crof Information

KA - 7 Southern Transition
Zone

Navile / Shimoga

Holemarasifur, Alur Belur, Arkala
(Talukas of district Hassan),
Bhadravathi, Shimoga, Shikarifur,
Honnali, Channagiri (Talukas of
district Shimoga), Hunsur, feriyaftna
(talukas of district H.D. Kote)

Jowar, fulses, Groundnut, Cotton,
faddy, Ragi, Sugarcane, Maize,
Fodder, Aromatic flants, Tobacco,
flantain Crofs.

Jowar, Groundnut, Cotton,
Ragi.

KA -
Zone

8 Northern Transition

Hanumanamatti

Hukker, Chikkodi, Balihongali
(Talukas of district Belgaun),
Dharwad, Haveri, Shiggoan,
Shirahatti, Kundgol, Savanur, Hubli,
Dharwad, Byadagi, hirekerur,
Ranibenur.

Jowar, fulses, Groundnut, Cotton,
faddy, Ragi, Sugarcane, Fodder,
Small Millets, Wheat, Horticultural
Crofs.

Jowar, Groundnut, Cotton,
Ragi.

Agro Climatic Features of the

Sub Regions

Sub Region Rainfall (mm) Climate Soil Crof
South Region of Kartnaka and 865 Semi-arid Red Loamy, Red Sandy Ragi, Jowar, Groundnut,
North Region of Taminadu Rice
(Sub - Region - 5)
Northern Dry Region of 769 Semi-arid & arid Medium, Black, Red Loamy Jowar, Cotton, Groundnut,
Karnataka (Sub - Region - 1) Bajra
South Telangana (Sub - 725 Semi-arid & arid Red Sandy, Medium to Deef Black |Jowar, Rice, Castor,
Region - 3) Groundnut
North telangana (Sub - Regino 1001 Semi-arid (Wetter half) Deef Black, Medium Black Rice, Jowar, Maize, Cotton,
-4) Groundnut
Central Region of Karnataka 677 Semi-arid Red Loamy, Medium Black, Red|Groundnut, Ragi, Jowar,
and Rayalseema (Sub - Sandy, Coastal Alluvi Rice
Region - 2)
Central flateau of Tamilnadu 841 Semi-arid to Dry Sub-humid Mixed Red and Black, Red Loamy,|Rice, Jowar, Groundnut,

(Sub - Region - 6)

Deltaic Alluvium

Bajra

STATE : KARNATAKA

AGRO CLIMATIC REGION : SOUTHERN fLATEAU AND HILLS REGION

NARf Zone

Zonal Research
Station

Districts

Suitable Crofs

Crof Information

KA - 9 Hill Zone

Mudigere

Sirsi, Siddafur, Yellafur, Sufa,
Haliyal, Mundgod (Talukas of
district North Kafnada), Koffa,
Sringeri, Mudgere,
Narasimharajefur Chikmangalur
(Talukas of district Chikmangalor),
Kalghatgi, Hanagel (Talukas of
district Dhrwad), Virajfet, Sonwerfet,
Mercara.

Rice, fulses, Ragi, Sorghum

Jowar, Groundnut, Bajra,
Ragi.

KA - 10 Coastal Zone

Brahmavar

Kurwar, Kumta, Honnavar, Bhatkal,
Ankola (Talukas of district North
Kenda), Udufi, Coondafur,
Mangalore, Bhantaval, Karkala,
Belthangudi, futtur, Sulya (Talukas
of district South Kenda)

Rice, fulses,Groundnut

Jowar, Groundnut, Bajra.

Agro Climatic Features of the

Sub Regions

Sub Region

Rainfall (mm) |

Climate

Soil

Crof
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Zonal Research

NARf Zone . Districts Suitable Crofs Crof Information
Station
Hilly 266 fer humid Red Loamy, Mixed Red and Black |Rice, Ragi, Jowar,
Groundnut

Coastal hilly 3640 fer humid & humid Laterite, Red Loamy, Coastal|Rice, Ragi, Sesame, Niger
Alluvium

Coastal Midland 3127 Dry Sub-humid & fer humid Red Loamy, Coastal Alluvium,|Rice, Tafioca, Ragi, Banana
Laterite

Midland 2727 fer humid Laterite, Red Loamy, Coastal|Rice, Tafioca, Groundnut,
Alluvium Banana
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Methodology and Expert Opinion on Drip Irrigation

With the changing trends in the methods of application of water from the conventional open canal system to
sprinkler/drip, water use efficiency has become a prime area of concern. With the surface irrigation system where
the entire canal system is open canal system, the overall efficiency was arrived at as 50 % in the project
planning. Due to the long pending demand of farmers of Tumkur district which is adjacent to Chitradurga district,
it became imperative to consider alternative to surface irrigation where the loss of water in the conveyance
system is high. In order to improve the water use efficiency significantly to meet the demands for irrigation to
additional area, it is now planned to adopt drip irrigation in the entire command area. This will be the first such
attempt of its kind in Karnataka State where such a large area of 2,25,515 hactares in an irrigation project is
planned to be brought under drip irrigation. Its success has immense significance not only to the State, but to the
entire country.

Adoption of drip irrigation in UBP was also one of the major recommendations of Sri. K. C. Reddy’s committee
Report regarding implementation of project. Extract of report (Page 60 of K.C. Reddy’s) is as follows:

Since this Project is being recommended by considering prevailing drought situation in Chitrdurga district, the
committee suggests for adopting the following two new approaches.

(a) To recharge ground water, irrigation under the tank command should be discouraged for a period of three
years so that there would be adequate drinking water in this area.

(b) To Conserve and economize usage of water for irrigation purpose sprinkler and drip irrigation should be
made mandatory after the three years period.

System Efficiency under Flood Irrigation

The efficiencies considered with lined canals are;

Seepage and canal losses from Main Canal & Distributaries - 15%
Operation Losses - 10%
Total Losses - 25%
With these losses, Conveyance Efficiency - 75%

Field Channel Efficiency - 85%

Field Efficiency - 80%

Irrigation efficiency = 0.75 x 0.85 x 0.80 = 0.50

System Efficiency under Drip Irrigation
The combined efficiency with drip irrigation works out to 67.5%, as worked out below.

Seepage and canal losses from main canal - 25%
Efficiency of the drip irrigation system below the main canal - 75%
Irrigation efficiency = 0.90 x 0.75 = 0.675

Due to the increased efficiency of the system (i.e. 67.5%) under drip irrigation over flood irrigation (i.e. 50%), it
would be possible to provide irrigation under CBC and TBC for an area of over (107265 & 84900)2, 14,000 Ha
utilizing (10.61 & 6.012) 18.75 TMC of water.

The proposed Command area of CBC and TBC is divided into no. of blocks of area approximate 10000 to
11000 Ha. These blocks are later divided into two areas to be irrigated partly by pumping and partly by gravity by
studying the terrain.

Area of 10000 Ha blocks is further divided into zones of 500 Ha which is again divided into 50 Ha blocks. Bulk
water supply mains runs from the Main Canal into the 10000 Ha blocks.
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Implementation of Drip Irrigation under Upper Bhadra Project

An allocation of 21.50 TMC of water is allocated for Upper Bhadra Project. Further, with the proposed additional
allocation of 2.40 TMC, the total allocation available for planning of UBP is 23.90 TMC. As per the present
proposal i.e. Scheme A, area under CBC, JBC and Tarikere lift can be irrigated i.e. through conventional flow
irrigation.

Whereas to irrigate area under Tumkur Branch canal (TBC) i.e. Scheme-B, additional 19.00 TMC of water would
be required for which no allocation is made in KWDT-II. The overall efficiency at present is only 50% which is low
due to the open canal system of flow irrigation. But, with adoption of Drip Irrigation System, the overall efficiency
can be improved to 67.50%. With improved water use efficiency, it would be possible to irrigate area under TBC
also.

In view of the above scenario it is suggested as follows:

To adopt LPS Drip Irrigation Technology in the Command area and this will enhance water utilization.
Reduces power consumption.

Increases in production and crop productivity

Water savings up to 40% to 70%

Controls weed growth, savings of fertilizers (30%) and labour cost (10%)

Fertigation /Chemigation can be made efficiency

Control diseases

Use of saline water is possible

Soil erosion is eliminated

Faster returns on investment

Through the LPS drip Irrigation system, the overall efficiency of the project can be improved to 67.50% from
the present 50 %

Thus the command areas under the following canals under Upper Bhadra Project (scheme A & B) can be
brought under irrigation adopting Drip Irrigation.

()  Chitradurga Branch Canal (CBC) 107265 Ha
(i) Tumkur Branch Canal (TBC) 84900 Ha
(i) Jagalur Branch Canal (JBC) 13200 Ha
(iv) Tarikere Flow and Lift Canals 20150 Ha

Total 225515 Ha

LPS System of Drip Irrigation

The drip system is proposed to be run on Low Pressure System (LPS). Here, the main canal will be an open
canal and the distribution system below the main canal will be piped system.

The entire command area will be divided in to 50 ha modules which will operated independently which means
each module will be connected to the feeder line that draws water from the main canal. Electrical power required
to run the pumps on LPS system in a part of the command area where pressure of 1 bar (10.2 m head) is not
available and where pressure of more than 1 bar is available, the modules will be run on gravity system of drip
not requiring electrical power. It is estimated that about 39 % of area can be irrigated requiring electrical power
and the balance 61 % area can be irrigated by gravity flow. This has been possible due to excellent topography
of the command area.

The LPS drip design eliminates the need of constructing distributaries, laterals, minors and field channels thereby
reducing the cost of land acquisition and the delays associated with land acquisition. The piping network is
further connected to the modern micro irrigation system. This will ensure water use efficiency of 90% at the farm
level. This also increases the overall efficiency of water use from 50% in the conventional open canal system to
81% in the drip irrigation system. This system will have all the advantages that micro-irrigation system offers over
flood/furrow irrigation viz. water saving, labour saving, power saving, fertilizer savings, etc. and lesser operation
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and maintenance costs over open canals. Since the design eliminates the construction of open canals, the
project can be completed within shorter span of time.

This system operates like a Pressurized Irrigation Network System (PINS) and therefore adequate pressure is
available in the pipelines for operation of low pressure micro-irrigation system at the outlets i.e. at the farm level.
Further, this eliminates the need of creating electrical infrastructure for irrigation across the command area like in
the case of sprinkler/high pressure drip irrigation. The centralized pumping system for each 50 ha module
ensures easy operation of the system as flow of water through the network of pipes can be controlled from one
place rather than from various locations. This also reduces O&M costs and cost of valves at various locations.

With the above system of LPS drip irrigation, it is feasible to irrigate an area of 225515 ha and fill up a 367 no’s of
tanks in the command for groundwater recharge and drinking water supply. The work on the Project is
commenced and substantial progress has been achieved in the execution of lifting arrangement and the
conveyance system. The project is facing many challenges in its implementation which have been addressed
appropriately so as to eventually commence irrigation early. Another important initiative is to extend irrigation by
LPS system of drip in and around the region of tunnel so as to support agriculture over a large area of about
20150 ha.

Other than the above, the project had to overcome many impediments in its implementation after entrustment of
the three package works; two lifts and tunnel on EPC turn-key contract basis such as delays in land acquisition,
power sanction, forest clearance etc. Now, with substantial progress achieved over the last three years, the UBP
is poised to become a flagship project of VINL to benefit the farmers and the State in the years to come.

Pressure Piped Irrigation Systems

A pressure piped irrigation system is a network installation consisting of pipes, fittings and other devices properly
designed and installed to supply water under pressure from the source of the water to the irrigable area. The
basic differences between traditional surface irrigation and piped irrigation techniques are:

o The Flow Regime: With traditional surface methods, the size of the stream/ canal should be large, while in
pressure piped irrigation systems very small flows, even 1md3/h, can be utilized.

¢ The Route Direction of the Flow: With traditional surface methods the water is conveyed from the source
and distributed to the fields, through open canals by gravity following the field contours. The piped system
conveys and distributes water in closed pipes by pressure following the most convenient (shortest) route,
regardless of slope and topography of the area.

o The Area Irrigated Simultaneously: With traditional surface methods the water is applied in large volumes
per unit of (small) area, while piped irrigation systems distribute the water at small rates over a very large
area.

e The External Energy (Pressure) Required: Traditional surface gravity methods do not need external
energy for operation, while piped irrigation systems require about 1-3 bar depending on site topography and
type of emitter used, which is provided from a pumping unit or from a supply tank situated at a high point.

Network Layout

The pipelines that convey and distribute water to the individual plots are buried, so as to protect from farming
operations. Off-take hydrants, rising on the surface, are located at various spots according to the planned layout.
With surface methods the irrigation water can be delivered directly to the open ditches feeding the furrows or the
basins. In drip irrigation, the hydrants are coupled with smaller manifold feeder pipelines placed along the edges
of the plots. These feed the lateral irrigating lines which are laid along the plant rows perpendicular to the
manifolds. The laterals are equipped with water emitters at designed spaces and distribute uniformly the
irrigation water to the plants under certain pressure.
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In the piped system, the main component parts are:

The Control station (head control unit)

The mains and sub-mains (pipelines)

The manifolds (feeder pipelines)

The laterals (irrigating pipelines) with the emitters

Head Control: This consists of a PVC supply line installed horizontally at a minimum height of 60 cm
above ground. It is equipped with safety equipments like air release valve, a check valve, a shut-off
valve between the two outlets and a filter. There are different types of filters like hydro-cyclone filter,
media/grave filter, screen filter; disc filter, etc whose selection is depends on source and quality of
water. Where a gravel filter or a hydro cyclone sand separator is needed, it is installed at the
beginning of the unit complex.

Main Pipeline: It is the largest diameter pipeline of the network, capable of conveying the flow of the
system under favorable hydraulic conditions of flow velocity and friction losses. The pipes used are
buried permanent assembly high density polyethylene (HDPE) ranging from 63 to 160 mm (2-6 in)
depending on the area of the farm.

Sub Mains: These are small diameter pipelines which extend from the main lines and to which the system flow is
diverted for distribution to the various plots. The pipes are the same kind as the mains.

Emitting Manifolds: It consists of pipelines of a smaller diameter than the sub-mains and is connected
perpendicular to the sub-mains which supplies water drop by drop to the root zone area of crop. They are of
LLDPE pipes in sizes of 12, 16, 20, 25, 32 mm.
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Emitters: Emitter is a device fitted on an emitting pipe, is operated under pressure to discharge water by
continuous drops (drippers).

These component parts replace the ones in the traditional surface systems, i.e. the distributaries,
laterals, minors, field channels and the furrows in the plot.
Total Head:

Total head is composed of friction head losses in mainline, sub main, primary and secondary filters,
control valves, emitting pipe, field fittings, suction lift of pump and the operating pressure of emitter.

Flow Diagram:

| Main Canal |

=

| Intake Canal |

| Pump House |

=

| Priliminary/ Automatic Filters |

=

| Feeder Lines |

=

| Pressurised Outlet for 50 Ha Zone |

=

Head Unit
Secondary Filter, Air Release Valve, Pressure Regulators, Pressure Relief Valve, On-Off
Control Valve, Non-Return Valve, Etc.

iyt

| Main Lines |

iyt

| Control Lines & Sub main |

gt

| Emitting Manifold & Laterals |

Method of Application of Water
Drip Irrigation by Drippers/ Emitters

The water is delivered to the plants without being spread over the entire area but by being applied in
low rates to a limited soil surface area around the plants. The water delivery method and the kind of
the water emitter are the main characteristics of a piped irrigation system. They influence and specify
the pressure, flow capacity of the system and duration of application.

The flow capacity of a system is the water flow (in cubic meters per hour or liters per second)
designed to meet the irrigation requirements of the area at peak demand. It is inversely proportional
to the duration of application. It is generally designed so as to economize on pipe size and other
equipments. The duration of application is the time required for the completion of one irrigation cycle.

Design Details of Drip Irrigation for 2.50 Lakhs Ha under CBC & TBC

It is proposed to install Main Pipelines and Pressurized Irrigation Network and then connect the same to the Drip
Irrigation System.
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Design for Distribution
(i) The distributaries will be converted in to main Pipelines.
(ii) Water will be distributed through pipelines below the main canal.

(iii) The pipe network carries water to individual Head Unit(s) (One Head Unit for 50 Ha. Drip modules) located
at different places in the command Area. The pipe network will have Control Valves near to the Head Unit to
control the discharge rate of Water and to ON / OFF the system as per requirement.

Salient Features

It is proposed to create a network of pipelines (GRP/ PVC) below the level of main canal. Considering the
topography at site, the entire project area can be operated by GRAVITY as well as through LOW
PRESSURE DRIP IRRIGATION SYSTEM depending upon the availability of minimum pressure of 1
bar in the irrigation area for operation of LPS system. Where minimum pressure of 1 bar is available
(10.2 m head of water), the drip system will be operated under gravity without requiring power and
where the required minimum pressure of 1 bar (10.2 m) is not available, the LPS system will be
operated with power. The following criteria followed in the drip design are

(i) Drip irrigation System is designed in multiple module of an average area of 50 Ha. For 50 Ha module, one
head unit is proposed. There should be continuous flow into the pipe network from the Main Canal to
operate the Micro-irrigation System on continuous basis.

(i) Centralized pumping from the pump house in each 50 Ha module will be operating under LPS.

Advantages

e The centralized pumping ensures easy operation of the system as flow of water through the
network of pipes can be controlled from one place rather than other various locations.

e This also reduces O&M costs and cost of valves at various locations.

(iii) The drip irrigation system is a permanent system. The mains and sub-mains are installed
underground and the field control valves above surface. Hence, there is no need for shifting of
pipes and nozzles every day. The farmers need to only ON / OFF their respective field control
valves on their need basis.

(iv) The drip irrigation system can be operated on daily or on alternate day basis. Considering the
water requirement, climatic conditions, soil type, water holding capacity and crop growth stage,
and the drip irrigation efficiency, provision is made in the design to irrigate the crop on daily or
alternative day basis as per the requirement. Peak water requirement on daily basis works out to
3.2 mm per day.

(v) 50 Ha Module:

Each zone (Average 50 Ha) will have secondary infield filtration with necessary safety equipments and
control valves, mainlines, sub-mains and emitting manifolds. The design process is common to all the
zones of the command area, as previously mentioned. What will be varying will be the design of main
pipe line from the main canal which will feed water to each zone which in turn will either be gravity fed
depending upon head available or under LPS system requiring little power. Drip Irrigation System with
suitable Filtration units, Mains, Sub-mains, Control Valves, Flush Valves, and Drip Lines with Integral
drippers/emitters. Due to variability of crops common Fertigation may not possible, so Fertigation
equipments are suggested at field level.

(vi) Irrigation scheduling of a sample block 50 ha is worked out and furnished in map and it is enclosed
for reference.
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Design Details
Drip Irrigation Design Terminologies
Application Rate (AR)

Application rate also called as the irrigation rate is the rate of application of water per unit time expressed in
depth. Unit of AR is mm/hr.

Dripper Discharge (Iph) x No. of Laterals/ Row

Application Rate (mm / hr) =
Dripper Spacing (m)x Row Spacing (m)

Total Flow Rate of all the Emitter Per Plant (Iph)
Total Area of Individual Plant (m*)

Total Flow of Entire Field (Iph)
Total Area (m*)

Peak Water Requirement (PWR)

Peak water requirement also called as peak evapotranspiration is the one day maximum water requirement of
matured crop throughout day expressed in mm/day.

ET. (mm / day) = Pan evaporation (mm / day) x pan coefficient x crop factor
= Reference Evapotranspiration (ETo) x crop factor
Shift
Block or several blocks that are irrigated simultaneously by the same water source during an irrigation cycle.

Irrigation Cycle

Period of time (in days or hours) required to complete all the irrigation shifts. Irrigation Interval between
irrigations, these are the breaks (in days or in hours) between irrigation cycles.

Shifts / Day
Shifts / Day = Max. Operating Hours Per Day
Shift Duration (Hr)
_ Total Flow of all the Drippers in a day (m”)
Available Discharge (m> / Hr)
Shift Duration

It is the irrigation time required to meet the desired water requirement of crop with particular application rate. Unit
of shift duration is hour.

PWR (mm/ day)
Application Rate (mm/ hr)

Shift Duration (Hr) =
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AR. (mm/hr) =

Dripper Discharge(lph) x No. of Laterals | Row

Dripper Spacing (m)x Row Spacing (m)

hift Area
It is the area irrigated at a time under single head unit.

Shift Flow

It is the flow rate per unit time in a shift area. Unit of shift flow is m3/hr.

Shift flow (m3/hr) = area per shift x AR (mm/hr)

If the area is in hectare - multiply the result by 10
If the area is in acre - multiply the result by 4

If the area is in m2 - divide the result by 1000

Emitter Spacing (m)
Plant Spacing(m)

Dripper Spacing (m) =
pper Spacing (m) No. of Drippers/ Plant

Valve Area

Valve Flow Rate (m” | hr)

AR (mm/ hr)
For the area to be in

Valve Area =

Hectare - divide the result by 10
Acre - divide the result by 4
m2 multiply the result by 1000.

Area that can be irrigated in a Day

Area = Discharge (m’ | hr) x Operating Hours Per Day

PWR (mm/ day)
For the area to be in

Hectare - divide the result by 10

Acre - divide the result by 4

m- divide the result by 1000
Discharge needed to Irrigate given Area

Area x PWR (mm/ day)

Discharge (m3/hr) =
Operating Hours Per Day

If the area is in hectare - multiply the result by 10

SECON 326

VJNL



Upper Bhadra Project Detailed Project Report

If the area is in acre multiply the result by 4

If the area is in m2- divide the result by 1000

The entire area for both low head pump and gravity operation is designed with small units of 50 Ha. The
size of each unit is decided by due consideration of operational ease, formation of water user's
associations, system economy and topography of land. Each 50 Ha zone is designed with eight shifts.

Pipe size determination

1. The Main pipe head loss is determined by Hazen williams’s formula as stated below

Ah =10.67 x 0"
CI.SS ><d4.87

Where:
(h =Head loss (in m of water) per m of pipeline
Q = volumetric flow rate in m3/s
C = Roughness coefficient
d = Inside pipe diameter in m
2. Head Control

The head control unit will have filters and fertigation equipments. The friction losses are calculated by
empirical equations.

Total dynamic head of the Pumping unit

HP = Q(LPS)xTDH /(75 x el x €2)

Where:

Q s the flow capacity in LPS

TDH is expressed in metres

e1 is the pump efficiency(fraction)
e2 is the driving efficiency(fraction)
75 is a constant

3. Design of Main Pipe

Main lines' design is also same as feeder lines. Selection of both feeder lines as well as mainlines is done
with due consideration of land topography, inlet pressure at pipe segment, flow velocity and flow carrying
capacity of pipe.

4. Design of Sub-Main Pipe

Sub main design is also done considering head losses using Hazen Williams formula except the
submain coefficient. Mainline/feeder line is blind pipe i.e. the flow at outlet of pipe segment is
same as in inlet. But in submains, laterals are connected to a submain which distribute flow and
hence the flow reduces from head end to tail end. The submain head loss can be computed by
following formula.
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Ah =10.67 x Q"
CIASS % d4.87

x Sub Main Co — efficient

5. Design of Laterals (Irrigating Lines)

Lateral or emitting pipe is a LLDPE made tubing with emitters welded inside tubing at specified
distance. Selection of lateral diameter depends on the length of plots i.e. maximum run of lateral on
each side of sub main. If laterals needs to be run for longer distances or if the emitter discharges is
high higher diameter of lateral can be selected.

An abstract of schedule of irrigation and operation schedule is furnished below. The design
considerations are explained subsequently.

Irrigation Data

Area (Ha) 50
Crop Mixed
System Drip
Emitter DNPC
Emitter Discharge (Iph) 1.00
Emitter Spacing (m) 0.40
Lateral Spacing (m) 1.22
Application Rate (mm/hr) 2.05
Peak Water Requirement (mm/day) 3.20
Shift Duration (Hr) 1.56
Application Volume (m3hr.ha) 12.00
Available Operational hrs/day 24.00
No of Shifts / day 14
Actual Operating hrs/day 21.86
Average Shift Area (Ha) 3.57
Average Shift Flow (mé/hr) 73.19
Water Source Canal
Max. Discharge variation (%) 0.00

Daily and Alternate Day Irrigation

Drip irrigation system can be operated on daily or alternate day basis. There is no difference in system
design except time of irrigation. Drip irrigation system design for daily irrigation holds good even for
alternate day irrigation with change in time of irrigation.

In alternate day irrigation we are supposed to satiate the crop water requirement of two days. So the
irrigation time will also be double. E.g. for current design we have suggested 14 shifts with 1.56 Hr shift
duration to satiate crop water requirement of 3.2 mm / day for daily irrigation. For same area for
alternate day irrigation amount of water to be discharged will be 6.4 mm and so the time of irrigation will
be 3.12Hrs and maximum of 07 shifts / day.

The operational schedule for daily irrigation is as below:
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Operational Schedule - 50 Ha Module - Daily Irrigation
Shift Valve Shift
N(I) No. Valve Size Valve Area Valve Flow Shift Area Shift Flow Shift Duration
(Ha) (mdhr) (Ha) (mdhr) (Hr)
1 V1-V6 2 0.60 12.20 3.6 73.19 1.6
2 V7-12 2 0.60 12.20 3.6 73.19 1.6
3 V13-V18 2 0.60 12.20 3.6 73.19 1.6
4 V19-V24 2 0.60 12.20 3.6 73.19 1.6
5 V25-V30 2 0.60 12.20 3.6 73.19 1.6
7 V36-V42 2 0.60 12.20 3.6 73.19 1.6
8 V43-V48 2 0.60 12.20 3.6 73.19 1.6
9 V49-V54 2 0.60 12.20 3.6 73.19 1.6
10 V/55-V60 2 0.60 12.20 3.6 73.19 1.6
1" \V61-V66 2 0.60 12.20 3.6 73.19 1.6
12 V67-V72 2 0.60 12.20 3.6 73.19 1.6
13 V73-V78 2 0.60 12.20 3.6 73.19 1.6
14 V79-V84 2 0.60 12.20 3.6 73.19 1.6
Total 170.77 50.00 1024.59 219
The operational schedule alternate day irrigation is as below:
Operational Schedule - 50 Ha Module - Alternate Day Irrigation
Valve Shift
Day Shift No Va_lve Valve Area Valve Flow Shift Area Shift Flow Shift Duration
No Size (Ha) (mdhr) (Ha) (mdhr) (Hr)
1 V1-V6 2 0.60 12.20 3.6 73.19 3.2
2 V7-V12 2 0.60 12.20 3.6 73.19 3.2
3 V13-V18 2 0.60 12.20 3.6 73.19 3.2
1 4 V19-V24 2 0.60 12.20 3.6 73.19 3.2
5 V25-V30 2 0.60 12.20 3.6 73.19 3.2
6 V31-V36 2 0.60 12.20 3.6 73.19 3.2
7 V37-V42 2 0.60 12.20 3.6 73.19 3.2
Day 01 Total 25.20 22.40
8 \V43-V48 2 0.60 12.20 3.6 73.19 3.2
9 V49-V54 2 0.60 12.20 3.6 73.19 3.2
10 \V/55-V60 2 0.60 12.20 3.6 73.19 3.2
2 11 \/61-V66 2 0.60 12.20 3.6 73.19 3.2
12 V67-V72 2 0.60 12.20 3.6 73.19 3.2
13 V73-V78 2 0.60 12.20 3.6 73.19 3.2
14 \V79-V84 2 0.60 12.20 3.6 73.19 3.2
Day 02 Total 25.20 22.40
7.4 Power Requirement for Operating the Drip System

(@) Power requirement for operating the drip system is worked out for the case of CBC with 1,07,265 ha ICA.
The details are given below.
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Power Requirement under CBC

Total Area 107265 Ha

Total Area under CBC Gravity Low Head Pump
Irrigation Irrigation
Approximate area (%) 61 39
Area (Ha) a 65028 42237
No of shifts b 8 8
Average shift area (Ha) c=alb 8128.5 5279.6
Application rate (mm/hr) d 1.2 1.2
Average shift flow (m3/hr) e =c"d*10 97542 63355.5
Approximate pumping head required to f 0 0.25
operate Drip system
Approximate pump HP (Overall pumping g =((e/3.6) * f)/ (75*80%) 0 7332.8
efficiency is considered as 80%)
Approximate power requirement (MW) h = (g * 746 / 1000000) 0 5.47

(b) Power requirement for operating the drip system is worked out for the case of TBC with 84,900 Ha ICA. The

details are given below.

Power Requirement under TBC

Total Area 84,900 Ha

Total Area under CBC Gravity Low Head Pump
Irrigation Irrigation
Approximate area (%) 61 39
Area (Ha) a 51789 33111
No of shifts b 8 8
Average shift area (Ha) c=alb 6473.625 4138.875
Application rate (mm/hr) d 1.2 1.2
Average shift flow (m3/hr) e=c"d*"10 77683.5 49666.5
Approximate pumping head required to f 0 0.25
operate Drip system
Approximate pump HP (Overall pumping g =((e/3.6) * f)/ (75*80%) 0 5748.4
efficiency is considered as 80%)
Approximate power requirement (MW) h = (g * 746 / 1000000) 0 4.29

(c) Power requirement for operating the drip system is worked out for the case of JBC with 13,200 Ha ICA. The

details are given below.

Power Requirement under JBC

Total Area 13200 Ha

Total Area under JBC Gravity Low Head Pump
Irrigation Irrigation

Approximate area (%) 61 39
Area (Ha) a 8052 5148
No of shifts b 8 8
Average shift area (Ha) c=alb 1006.5 643.5
Application rate (mm/hr) d 1.2 1.2
Average shift flow (m3/hr) e =c"d"10 12078 7722
Approximate pumping head required to f 0 0.25
operate Drip system
Approximate pump HP (Overall pumping g =((e/3.6) * f)/ (75*80%) 0 893.75
efficiency is considered as 80%)
Approximate power requirement (MW) h = (g * 746/ 1000000) 0 0.67

Thus total power requirement for operating the drip system for CBC, JBC & TBC is 5.47+4.29+0.67= 10.43 MW
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The other Aspect of Power Generation

Solar panels being laid at top of the canal. When the canal is covered over there is the additional
benefit of saving huge quantities of water that would otherwise be lost from the irrigation canals
through evaporation. The benefits gained through the installation of solar panels are

e The electricity is generated from renewable solar energy & hence it is clean.

e Since the canals are covered with solar panels, there will be no explicit need to acquire lands to
install the solar project.

e The power generated will be supplied to villages along side of the canal, which will lead to lower
transmission losses.

The Power requirement of the UBP is 242MW.Karnataka Government encourages Captive generation
of power. Any organization or private company or individual can generate power in any part of the
state and wheel it to the nearest substation. This generated energy will be recorded and set off
against the utilized energy at the point of consumption. The detailed study of Power generation from
Wind farm for Captive Consumption is discussed in UBP DPR (Chapter 11).

Water User’s Association

Water user’s association will be formed in the entire command area with area of about approximately 400 Ha or
larger depending on District wise / villagewise / Distributary. The objects of farmer’s organization shall promote &
secure distribution of water among its users, adequate maintenance of the irrigation system, efficient &
economical utilization of water to optimize agriculture production.

Functions of water user’s association.

e Preparation of plan for the maintenance of irrigation system in the area of its operation at the end of each
crop season and carry out the maintenance works of both distributary system and minor & field drains in its
area of operation with the funds of the association from time to time & provide funds for the maintenance of
staff including such persons who are placed by the state Government with the Water User’s Association for
the purpose of regulation & maintenance of irrigation system.

o Toregulate the use of water among the various pipe outlet under its area of operation.

e To promote economy in the use of water allocated.

e To maintain a register of land holders as published by the revenue department.

e To prepare & maintain a register of co-opted members.

o To prepare & maintain an inventory of the irrigation system within the area of operation.

o To monitor flow of water for irrigation.

o Toresolve the disputes, if any between the members & water users in its area of operation.
o To raise resources.

o To maintain accounts.

e To cause annual audit of its accounts.

e To assist in the conduct of elections to the managing committee.

o To maintain other records as may be prescribed.

e To abide by the decisions of the distributary & project committee.

e To conduct general body meetings as may be prepared.

e To conduct regular water budgeting and also to conduct periodical social audit, as may be prescribed.

To encourage modernization of agriculture in its area of operation.
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Experts Opinion Regarding Upper Bhadra Project

An expert opinion on adoption of drip irrigation was obtained, as suggested by TSC, from
Dr. V. Praveen Rao, Director Water Technology Centre, ANGRAU wherein it is opined by the Director
that -

e Modern Surface drip Irrigation system would be designed, installed and operate to achieve an overall
Irrigation efficiency of 67.5% as compared to 51% under Conventional Surface Irrigation System.

o The Ragi crop considered in the cropping pattern is not recommended for irrigation by drip needs to be
changed due its narrow spacing and. Hence it was advised to allocate this area by other profitable crop.

o Training and Capacity Building to enlighten the farmers about planting pattern and spacing to be adopted for
different crops to improve productivity, etc.

e The Emitter flow rate of 0.6L/hour and 24 hours operational hours per day seem to be unrealistic & it is
suggested that an emitter flow rate of at least 1 L/hour may be used in order to reduce the irrigation duration
and total operational hours per day from 24 hours.

o A massive Irrigation system network can be practicable and feasible only when automation is integrated into
the drip irrigation system. Hence the automation component as considered under Ramtal Drip Irrigation
System may be considered for inclusion in the project as well.

e Adoption of Drip system by three methods Viz., Solar, Electric and Gravity and the detailed cost be worked
out for 10% of the sample area under each of the canals and can be extrapolated to the entire project area.

Further, as per suggestion of ERC, to address the apprehensions of adopting drip irrigation opinion is also
sought from another expert in this field, Sri K. Yella Reddy Director (Agriculture and Research), WALMATRI,
Hyderabad vide CE office letter no: 1307 dated: 01/09/2013 to furnish his comments regarding the aspect of
design, cost, execution, implementation, operation and Maintenance of this mega lift irrigation project.

Sri K. Yella Reddy, Director (Agriculture & Research) WALMATRI Hyderabad regarding Upper Bhadra Project
has mainly opined that -

e |t has been remarked that this is very unique project where the water head available due to elevation
difference is considered as pressure head for operation of Micro Irrigation System. It is proposed to extend
micro irrigation to the presently grown field crops and has followed same crops even after advent of Micro
Irrigation which does not justify investment of Rs. 5.47 lakhs per ha, on creation of infrastructure for
providing advanced method of irrigation.

o Efforts may be made on Institutional arrangement and Infrastructure requirement for crop selection
(considering Soil type, Climatic conditions which suite Micro Irrigation System), storage of produce,
processing, value addition and marketing tie-ups required for maximizing the benefits to farmers.

o Select few important crops suited to MI systems based on the soil, climate and workout cost of cultivation
and net returns expected.

e Give option to farmer to choose from the recommended cropping systems, also ensure cluster approach
with participatory approach. (Ex. In particular area based on suitability large scale promotion of vegetables
like tomato, onion etc can be tried).

o Active participation of all agencies and all public representatives along with technical experts is necessary to
train and motivate farmers. The participatory approach need to be ensured with the active involvement of
Farmers, Government agencies, Universities and Research stations and Private partners, entrepreneurs.

e Monitoring and Evaluation through reputed third party agencies shall be included.

Adoption of Expert’s Suggestion in UBP - DPR

Accordingly, as per the advice of the director Dr. V. Praveen Rao, provisions have been made for automation as
per Ramtal LIS (under KBJNL) in Drip Irrigation. Further the energy required for this project has been proposed
to be developed by non-conventional source- Wind for which a provision of Rs.1500 Cr has been made. Solar
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proposal will be explored as per site conditions duly consulting experts. The Ragi crop as suggested is already
replaced by Jowar and the water requirements have been calculated in the present DPR.

In order to enhance the returns and to justify investment, as suggested by the director Sri K. Yella Reddy, during
implementation of the scheme it is proposed to give option to farmers to select crop of their choice from a list of
selected crops which suit the dripper line spacing and crop water requirement will be short listed in consultation
with experts of concerned department. Further, active participation of all agencies along with technical experts to
train and motivate farmers in adopting drip irrigation will be considered. The actual modalities of implementing
will be finalized during execution of work.

Provision has been made towards cost of Training & Capacity Building, as suggested by experts for adoption
of Drip Irrigation System (Discussed in Chapter Irrigation Planning & Cost of Training & Capacity Building is
included in sub head O-miscellaneous of the estimate) and (IMSD) Integrated Mission for Sustainable
Development (Discussed in Chapter Irrigation Planning & Cost of IMSD is included in sub head X-environment
& Ecology of the estimate), as suggested in Expert Committee report under Chapter 7 point(xii).

Estimate Review Committee (ERC) Comments

e For Operation of drip system, as power is required for 24hrs, it is necessary that dedicated power supply has
to be ensured to the pumping units along the main canal. Provision towards power supply arrangement to be
made in DPR.

o The BC ratio worked out is 1.11. It is necessary that all the benefit accruing out of the project are properly
assessed & Considered in the BC ratio calculations. Here, yield of crops due to drip Irrigation and rates of
food grains are important. This requires to be again reviewed & confirmed.

e  The maintenance of the drip system during the Khariff season when the network is operational & during the
non-monsoon season when the network is not operational are to addressed & a report be included in the
DPR.

Adoption of ERC Comments in UBP DPR

e Provision of 10 Lakhs is made towards power supply arrangement for working out Cost / Ha for construction
of distributary network using Low Pressure drip irrigation system.

e BC ratio is calculated considering the yield per hectare under rainfed & irrigation conditions & rates for
various crops grown in the command are based on the present market rate obtained from the wed site of
http://krishimaratavahini.kar.nic.in/department.aspx. The Benefit cost ratio works out to 1.158. As suggested
by Dr Yella Reddy, during implementation of the scheme it is proposed to take-up the commercial crops
which suit the dripper line spacing and crop water requirement and details of crops suitable will be short
listed in consultation with the experts and option will be given to farmers to grow any crops among short
listed crops. This will further help in increasing the Benefit Cost ratio of the project.

e Maintenance of Drip Irrigation
Maintenance is carried out during a period of non-use to prepare the system.
(@) For the off-season shut-down.
(b) For use before the next season.

(@) Maintenance for the off-season period

¢ Drain all the water from pump and connecting pipelines.

e Remove suction lines & store them wherever possible.

e Cover shaft & any exposed metal & all oil or grease lubricated bearings with protective lubricant.
o Loosen V' belt or flat belt drive & insert piece of greaseproof paper between belts & pulley.

o Clean debris & any other material from impeller & volute.
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Run the engine to thoroughly warm up oil in the crankcase, stop engine & drain crankcase oil,
replace drain plug & refill crankcase with high-grade engine oil, start engine & run slowly for two
minutes for complete oil distribution on all surfaces.

Stop engine, remove all spark plugs, and pour 60ml of engine oil into each spark plug hole, with
ignition switch off, crank engine for several revolutions to distribute oil over the cylinder walls &
valve mechanism, replace spark plugs.

Drain oil from crankcase, drain cooling system & close drain cocks, drain all fuel from tank, lines &
carburetor bowl, replace all plugs & close drain cock.

Lubricate all accessories & seal all openings airtight, including air cleaner inlet, exhaust outlet &
crankcase breather tube with weatherproof masking tape.

Check ail filler cap, gas tank & radiant cap.

Spray all accessories & electrical equipment with suitable insulating compound.
Insert a strip of greaseproof paper under the ‘v’ belt pulley.

Remove battery & store fully charged.

Cover the engine with waterproof material.

All the bearings are to be well lubricated.

Cover motor to protect against rodents, insects & dust.

Lock the control box in ‘off’ position & cover with a canvas where exposed in the open to protect
against moisture & dust.

Maintenance for the use before the next period

Clean & install trash screen properly.
Ensure foot valve on suction line of horizontal centrifugal pumps operates properly.

Install suction line of horizontal pumps & or vertical turbine pumps and / or check they are
adequately submerged, check impeller adjustment of deep-well vertical turbine pumps.

Clean all passages for liquid.

Tighten packing gland to proper setting.

Replace bearing oil or lubricant bearings with grease.

Ensure pump shaft turns freely without noticeable dragging.

Start pump & check for normal operation.

Remove all tape from sealed openings.

Open fuel tank valve, shut water drain cocks & add coolant.

Check oil drain plug, replace oil filter & add correct amount of oil to engine.
Remove spark plugs & spray cylinder walls with light engine oil.

Replace spark plugs & crank engine several revolutions by hand to spread oil on cylinder walls.
Lubricate all engine accessories.

Where a distributor is used, clean inside & outside of cap, inspect cap & rotor for cracks, lubricate
distributor sparingly with suitable lubricant, where a magneto is used, inspect breaker points for
wear & gap and lubricate rotor.

Where oil bath air cleaner is used, clean & fill with correct grade oil.
Check all terminals & electrical connections.

Start engine, run slowly for a few minutes, monitor oil pressure, it is fails to come up to correct
reading, stop engine & investigate cause.

Check oil level in crankcase & bring level up to proper mark on dipstick.
Clean all debris is accumulated during the storage period.

Change motor bearing oil with special type of lubricant, do not overfill, use grease gun to lubricate
bearings.
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Change oil in reduced voltage starters.

Check whether motor ventilation vents are open, clean dust & dirt from all moving parts of motor &
panel.

Check & tighten all electrical connections, replace overheated connections with new material, test
all coils & heaters for continuity & shorts, clean all magnet surfaces, check for spare fuses of proper
size, ensure all conduits or shielded cables are in good condition, check all conduct points are
correction free.

Ensure service cabinet interior is moisture free.
Operate all moving parts by hand before applying power.
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but without any elechic powet souce and that de nat prcvide enough
alevolion diffesiance To nan the grovity: bosed i system and which are
neares 1o the oonad. Tha third madal s sugpested Tor command orad
located for oway from Tha oonal and provides enough elewation for
opariing the drip systams with grovty prassure. Further whalever mdy
be the model for anhving at the ol system cosk the following
guidelines are sugigestad.
:ﬂ&mﬂunﬂﬂinﬂ‘m}:ﬁmuﬂadﬂhﬂm Tumkur, Jogole
-+ o Tarkees branch canole
b]mmmﬂmm;hdaﬂﬂmmdmuﬂmdaﬂ
demarcation of arece ollctiad 1o the suggested threo maodel ander
a given disiibutorny/condl
&) Caloulction of cotts per ha basle and for the totcd somple suveyad
craa for the suggested models, Tharsatter it con be exiropoictad fo
the antire project deslgn oreo.
o Brmak of costzpsar of follows
» Block siza consiciered for each mockl
Cost of drip systemn for aach modal par ha and per Block ihot
ncividua componenis of dip bt fotal systemn cost). '
» Coft Of solar power infrasiiuche for sokar powel modkal, This
would ba requiied for tapping fhe solar power subldy.
« Coat of Infragiachae to bring the woter frorn canal to The paolnt
ol application ia., dip conirgl headwntt for ofl he ol the threa
rnocieks ]
« O &M oosis for Syeces |
« Deataiis of pumps tuggeshed In case of solar power and elaciic
powar mogkal r :
+ Any other relevont cosks
mmmddmmmmmmmmm
- Tha thres models suggested (o5 par thelr applicobitly under ¢ given branch
congld the fota budget for project desigh e con be estimated for
cacuating the BC ratfie and other bengfiiz.

: 'M-'L'.’-
Y. Provean Rao ;
Dlrmctor & Deip Irigoiion Corsultant
Water Technology Canthe, Acharya NG, RBorga Agrheuiural Undveseity
Rojandranogar, Hyclerabad 500 030
Emicih: \.DROOOWOhOG, CLAR
Phone (Q): 040 - 24011445  Moble; 09848524772
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INTRODUCTION OF MODERN LPS DRIF SYSTEM OF IRRIGATION IV
UPPER BHADERA IRRICATION PROJECT, KARNATAKA

M G Shvakumar, Superintencling bopmecr R.Cheluvarajo, Chicf Enpiecr
ML, Karualaka, India ENBL, Koarmalaka, Inlia

M Satish, Saperintending Cogineer
EoNL, Eanuevaks, Tudia

Kerworde
Mrater use ectwiancy, LPE dop, module, drovghe prone. Praczunrad Irngaticn Webanrk Spelem (PFECE)
Symapiic

Upper Bhzdra Froseset 12 3 major It imizanes Schenw: pnder implacentation o the cevulral reswon of Karnstaka
Wiae Ty Kamaraka Meeravar fipam Limited 3 Govesnmend af <amatibs undemmaking o imeolves lifiing of water
Ty sthewel T30 en [rome b De Oclober Snwn e Avers sl Duepa amd Bl s ' Lonsh o soldiesn of Kashos
busm snd 1 plumed ke copply wsla Sy origation b2 sn sreg of over 2 Lokl beetares o diougli-prone desIncls of
Clikvapala | Uhileahuges Tunkoor smel Dzemggen

The Progeel waes slurded mtlue weur 200Y will $e proary obpectiee ol puooviding ropsbion Beakbe The aller
IJI:IjIﬂ:lJ:'-.'E‘:G L'Ir Hlt' IITI:F_'IH[ dTe E}I’i'llk'i!llj woaler KJ.LPI.II_'!' :-ﬁll‘l L"Ti]ll.'lulw.*l.\‘.'ﬂ' 'I'El.'.hﬂ?ﬁl'. |]}' FI”'ITIE I.'I.ll LHI'I&" “'I“I'i'l'l I.'I!"
epnrmany], Wil e ey tewds 1 e welbods of spplicuien of welkr o e copvenbveel  vpen canal
sysferm o spranklemibnn, walsr uxe effetany Jos becnwe = opemne amese ol omcen Walh e sinGace imipsiom
syolor wlere e e eomal systew 1= opren cumel syt e ovazall clBriowey was wreived ot oo 50 % w0 e
project planning. Dk bo e fopg peoding demend of Gemers of Tumkn distract whicl s adjaccit to Coiteedures
dsirrel, o Dovwe anperssies o cowsoker alberoalive wosurlaee mipuliog whone Do Des of waler 1 e vomrvey e
syvaberw 55 Lizh, In weder to mprovs the waber use cilicicooy sigmficenthty 1o mect thr demapds for mmzohon 1o
addimenal area. # s oo planned o adop! dop sneateon o the sofwe comumond ared. Thrs okl te tle Brek coch
witewpl of 1t Lind 1o Kamasake Statz where socl a lasge arca of 2. 14 lakh hactaecs tnoao irigebion project & plenncd
to b2 krovghl neder dnp umipation. It sucgecs bas mmence sipmticanca oot onby to the Siste, url to the eniuoe
vty

The dnp svsten = proposed to be nw on Cow Presogre &ystem (L), Hesz, the main cauat will be an opea

vanal and the distritnshnn system helnw the maa #2anal will e paped sydtara The entire enmreaand arzn wll ke
drvidzd m o 50 ha medules whach wilk be opaialed wdepeodeatly which meqos each modobe will be connerctad o
the feedes Yore that drawes warer finen dhe i enal Flesowal pnover tequuened 2o moom the pusnops na T.28 systens onoa
part of the command area where pressome of 1 bar £10.2 m bead) = nol avalsble 10d whera pressure of mose thon 1
hne = zvadable, fhe rendides will be ns on goavery sysbeime bFdnip mat requiting, alecinies! peoear Ttz eslrmated thint
about 3% %4 of arae cun ba wrgated requoing efectical power pud th2 balames G % aras ean e wmeaked by pravior
Aaw Tlos hias keen poss Ble due o excellrad snpoeraphor of the mntmand aree The TP2 Anp denapa elimenates the
aeed of construstinp fdickributaries, laterals, minom and figld chanreks therehe radietnp the razt af lad seqmesiion
and the delivs awsoczskel will Gud scgqustion, The pipos oelwork 15 (o @er comnsded b U modem e
irripgrinm eystem This will ensre water uee efficianey of 910 a1 te e levsl Lhiz ala fncresses the svenll
el y of waker wse Iom 50% 1 e convenbivenl vpeo canal sysew ba B0 1 We dap mrymalico systen. Thi
spstent will have att the adventapess Thar micza-irdpadion syaten offers oofer flendfizmow imipasan we watar savinge,
Kibour savmy, pwer saving, leosbioer savios, ele mud lesser vpeabon and mamlewuce cosls seer upen canls,
S e deamm fwmwies e coeiuezon of epen cenals, e projebl eon e complel:d wilhim sbewer spao of
Lz, Lluy syslems apeabes ke o Pressusioed Irmprshoen Beetwork Svalen (PIS) aod (hensleme sdeguals pressore 1
svadeble m e ppelines for opawivo of lew peess uee xovec-srmpratvn sysbow el e culels 1 o e lino hevel
iwrlleer, Lhis elunioales e oeed ol crealing eheclncal b bwctuees o ampradioo #oess e consoam] ava Like i
ez vise vl sprinkletepl emessune dop oz, The courshized praspiz swtan for ol 20 ba weodule cosuns
vasy aporabod of the systom as oo of water through the nofpeork of pypes can be cootrofled oo oae placc rather
Uisn fow vy ieealivos Thos slse reduces S& B couls uod vt ol welves wb vartens dosa b,
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Wh the ebove systoin of TS dop urcealson, 18 15 foasibls to ungatz an arce of 214000 be end fill up e loroe
opomher nf fanks s the rommrand for grounedeenter rechacoe aad daekwng water anpply The wark ma e Progert. s
rodmuwiaenesd and suhecantial pregrecs hae boon =chievad w the exacoton of Lioog aersngeineat and the corsmranca
Tyetem The prejact is BackGe mamy cndlbnpes inoas soplemenmatiom which have been addeessed spproprinsky oo as
I averasily comimence rrizdbien Iy the year 2014 zed smapleds The progecl fy e pear 2020 There ae mamy
ehalirnres the: projeckic facinp in deaban urith farest clasrenecs ) and acquisition aad spitatinn b the farmers Insing
Ereir lande Lo cunels, Paelicoderdy, Ee oeoers of s ares el Qe Loriuel passes ool m Son 41 oo Blsdm
reserrol ae appralcoscee thet the prouodwabcr m the reguon will deplzte due @0 hwecl effechng thewr agnealbome
which deproded beevily v ookt presudwoler peieozl, ASE the ssues selabed wo et gpprcbewsioes beve o
addressed roientificaiby by conducimyg lmdropaclogical study aleag the toone] slignnrent aed 4aking approwais
neasores ta cirrumyvond i diffenflics the Somers are likely b face. Ancther porteot arestive (s to cxtend
erizntion Ty LBS systern of dnp abowve and o the reguon of minoel to as to sugpod agooulttre over s large anea of
abaul 72, Cber than the ebora, the progect had to cramoeme wany wpsdimacts 1o e umplementaton afer
enmztmen: af the thes packaze warcks, toen Ifts and hmeet an TR hmm key soatract Tass axch as delavz m land
avipasliie prower sawtiie foresl churmce etc Sow, weifh sulis@nlbia ] peoemess aclreved duee Lhe lasl o vears
The v is podsed th hacome a0 flapship projecl af KMEL to henaflt the farmers and the Siate in the sears 1o rome
1 ATHODL O YN
1.1 Lpgen Ethanbm Project (LAOP} o Uie Csmimal regnen of Kamababs wax Aed aonbek o e geer 1903
covisapuy the consbnoebon of shpugye Juns weree s Bhado nover uprlrzam of Bleadie dwe newr Mapunds idlagee m
Chulksmapnar destnet fu prosadc onpotion feciibes be dranght proac distocss; Chubmingedor, Clubrodurza, Towmkur
and Reflary These ware repra sen b bons apasast thes ponpossl by the people attecked byt subroergence atlands
Chilkmagabm dicinet zod elso by envarcenmentalels who apprebeaded damage to v envronmeny a5 Dhe canzl wae
nmrng it wefidlite aren

Tak:no intn consideration the abnee saees anchuding, Lhe agpects af watar avadallity and conteyance, the
sehenms woas raadifisl writh the Tollninn pravisinns,

i IRy L% IDAC af water fram Tinps et tn 1bades reseremr

1) Ll al 21 5 U8R ol waler (noe Iesdes Recemeet @ delivers chanler nesr Ajjenjana |

My coasreten ol A s rlemuel 4o deliver waber i Chidrodunms Soweh Camnl |

Iy consuecticn ol Chilrederpey Hruaeh Cenel (B4 wodrmisste 100,365 by &

v} Gling np of 156 Minor Drripation bsuks coming ooder drought prooe arcas of Chickmegalur,

Chutradurga, Salac & Tnmanr dsmeets Sor dnokios water prirposes.

1.2 A Dertanded Propec? report with aboarc pronasions wes propaned awounqane b B 5985 crores, composmg of
Rs 370 Orores mwasds wrrzatinm erempenend and Ra 2307 rmres tewends drenkap water compnnenr The type nf
erization enviceged wes safface rogatoa wrh open canat system nght vp to the feid, wth propecs efficiency of
A
1.7 AddHivmd deamauds [y irrizaliog

Ul weres zeklilimuch sdemancls [or ficereasing wres roubar e patiinn fean alhesr deemplil-preanes thalmiees nstalily
o Chikuwrslor smdd Tosohor disededs. Conosdimy: the demosnds, uo wdditiors] propess] for providng: b
Gueiily vudder Towko Pranch Cawsl (13C ) woder WU aud Glhing up of Smks  was paepraced wloch eequired
adJilzouy] mbwane: e Por Ifmy s comveyvspee of weler, I view of compudsion o ownege s wddilioopd srep
vador TBC with pvsafulls wabens, 12 becwee oopemiive w eaplors possibilily e vmmole erews b Twwkar dissael. In
s rogand, with 8 vicw to caplone peessibeiey of saving watcr under CBC with the use of moderm techooleey such as
drip wnganom and extend irniganon et o ares nnder TR, & winan saemed o gw loral aesds at the rapim
MAMETL TN wAres 1ee & TIC20RY With mininamm use af glertee pnwsr for aperatta e the micro imimalinn ouxtent ot the
armar” field nang TPE™ {Laver Pressnre Ey=rem) haz heets e zapeid
ILIRRIAENDIN MLAMMNIRGY

A peapneal 1o provide water thranph 1150 it dripaeion to areas in Chekmapahr, Chigadares sad 1smkns
dizlmels Lws Leeco propsned  edepling Y8 syslm ol doge rrigalien so thal i wald be poss e Lo immiee soew sanber
CEC and TEC by sirtuc of highor waler nse efficicncy of L %6, The salient featuncs of the proposal acs ;

¥ The wwin Cunwl will e coetrsebed sy opon Bued cpasl. The distmbulivn of weer Defow Do 1oem
cenal vl be thronph 8 ootonoske of pypcluncs.

¥ It 13 proposcd o skl Moo Pipclines and Pressunzed Imigpobion Mebarock aod ien conpeet the
sanle to the Drip brgatzaun 3vsiem. theseby werzasing foe Water Use Efficaency to 80 3o w the
pieit 2red

*  The ppe metwnrk earmes warer o iodwided Fead nds) (One Head Tt for 50 Ha drp

oeschiles ticaled st lTerenl places du the comnmrml Arese Tle mpe nslwerk wiil have conbnl
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Suboaoains: Fhese are asaller diaeesber popelime s wlove exlend Tom Qe waiw s and S wloch e syste Dow 1s
divented for deunian ta the soanms ptors The mpes ace e same Kind a1 the mams

Emilling 3auikaldy: W ewersisls uf pipelioes of o soelloe divene e G B s lwems ool Goecwsechs] poprudien]lar
I the submiains which sopplies water deop By drop 4o tae tool 2ene area af crop. They are of LIOPL pipes in sizes af
12, L6, 20, 35, 32 muou.

Ermiflers: Enuller 2 oodevice dlled oo sn santtbng pipe, is epembsl aoder pressure ke dselee waker by conbiooogs
drags {Aroppears)

These earapenent pats rsplace e ones 10 the fradikoanl swdvee sysiems 10 the distribudanes, laterals,
rumers, Dl cleareees s the Qumews o Bhe paol,

Method vf appllcathm nf erafer

Urip irvegstiva by deippess ¢ caoitterss The woler 15 deliversd o the paols wifoot eng spresd over dbe cddee
atea s by ey applizd in low rates i a limfted sodf aurface arza around the piants The water delivery meathod and
thi Eind of the water emiser are the main cheractesisties of 3 piped irngaion system They inflncnes gad specufy the
pressure, Juw capacby of e svalem @nd duralion ul wpplica o,

I'he Bow capacity of 4 systetn 45 the waser Sowr (0 cbic metres per hout of litres per second) desipaed o
wezl e Drgaien reyurcwents ol S wee et pedk deowand. 1F 55omeversely ppopuriowad te e dunsliow of
uppdicelion. W ow rewerully desgmesd seoas boocvonendse on pipe siee amd ol sgquipmenle, The dustion of
appdic #tion is fhe dme requited i the complation of ome Rgiion cyrie.

1.3 U ead desigo drnlls

I is proposed b s lall flain Fopelmes aad Pressarzsed bripsadien Sedwork and Breen commect ibe sasne o e
Ny Trrapation Seetam The benad dessen delais are sreen heleo
1. Disviblive Jusivn

The distibotian desiph witl Asve the following;

1. Ehe disiribuanes will be converud o wein Pipelimes.
o Waler o Ul be distnboied browd prpedines below e s caua)l.
L The pipe petwork carrias watee to wdividoal Head Uik} (Ooe Haad Tnst for 70 Ha Dop inodules) located at
dilfvneal place: ww e conouuud Aecs. Tl pipe mdwork will hove condml Valves moan oo e Boead Tud 1o comnel
i dizchargee rabe of woaler aoed Lo N ¢ OLT e spederu an pyer peyutrernend,
1 Sabent featnrer

1 s poopuaed 1o emale 3 webwork of pipeloes (ORI EY below the bevel of mai cuonl, Coesidenuy We
fapopraphy at site, the entire project area can be operated by GHAYLLY a5 well as throush EOW FPHLSSUIAL
ORIF IBRECATION 5YSI EM deproding upon fhe nvailabiity of mimnmos presserz of 1 bar in the ierigation arca
Tor wpemtin ol LIM avsian When innarees pressaure 9F 1 b 1 available (UL w fispd of wader), ihe LM dop
spstern will be npwreted nnelet prasaty @withi raquasap peerer znd whers e re]or &l anneom pressare 0¥ 1 har
(162 ) iy vl availsble, du L0B sys o will ba oporabed with power. Tl erzerin Tkt of 1o e diy o ure,

1 TIng ceregainn Systemn = dessaned 10 codthiple nandhbe oF an average area of 20 Ha Frr <0Ha raodude, one
head unit is proposed. There shoutd be cottiouons flow indo the pipe network from e Matn Canal
nperate the Rfwera trrexahinn Syeiem an comtimions hasss

i Centralized puwnpiug from the punp house i each 50 Ha modnle wilf te operatiug under EBS.

Advantages:
= The ceniralized pampang, syemn anasas easy operetan nf the symem as fiow ot weter thomoph fae
netwonc of pipes wea e eootrelled frour epe pleos rathe thao from voions locobous.
= T alea rechiess CHEA ensie and cnst of patves st varems loeatiims

m The drp smegakea syakaim % o permasent sesem The owans aod b oans e instatled vodarernsod and
e Dbl cumbel vslves abowe sudace. eace, Diere = ac weed bor shillingr oo pipes sl aoccdes avery day.
The tarmers nead t only O OFT 2w meepectve fiald cantenl wakuss on thair need hasi

. lle dep mgulim svalee cam be opamad oo duly o oo allenoele day bass, Coasuboring the waber
requerettient, climade conditions scil oype, waber holding capacin and crop erowth ztape, and the drip
ienpalion efficipnry prrvisenn s misde in the desgn mosigate the cmp on daily o altermanoe day bazs as
per tie requirement  Peak water ragqouremant on dathy baze worles o to 3.1 mm per day.

v Tach ROTTa twnchale 1= prvided senh cecondary atield hitrsdion witb necesony =atahy equipmenns and
ronm valves manlwes athmans and emitime ransfakds The desipa process e coinman to 211 the zomes
ul fme copnmered area of CUC, Wil wifl be varviogr o the desipn of mnn pige bee fom e wein canal
which wull taed woaler o asch Znne wheels 1 hoen gl suther he prawdy fadd dependme npon ead avatzble
nr sder TR syslems reqputing Llfbe pomeer Torp Tresatwon System will have sutsble Fifleatnm uots,
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Arca ha) z =000
Enuittar Doptdet Preswars

Cempeetared (134 P

Tomtter dischargs (1ph) 4] 4 &0
Enputter cpacing ém) c 040
T.zteral zpaceng (1) d 1725
Application rata (A1) fmndhry a = bWl w U |
P2 (mm day) f )
Shutt duratien [Hr) s —Etr LET
Mo et chutte'dry ] 3.00
Achul operatang hrasday 1 awh 7133
Sluft arce {hal 1—atfh f2=s
Hluft Aoy (m YA E jxexid TFAO0
Water Sourca {ianal
17k rata vasation () nin

fl.atry and attermaie day irrigadnn

tii. Schedule of operatiom [sea fig 5

Tdp fmgaisemn =yslen can Te apemaletl onoilaily or alismzle day Laxis Phers s o dilTeemoe mosyslenm
desien cxcipl Liews wof nricmon. Tiip invigioleo syseean Jesien oo oieily ol i Ting Lebds o] vew fur sTieuele
day {rlgating wirh change in time of fivigatinn. In ztleroade day anegalion, the erop water paquiremanl of tarn
dave 1= |0 be canisred. Sa, the wagzoou tns Kol eleo be doubla. &g, for enroeat dacipn |, 1f 15 ;ugoacted do bave arghz
shilts wilh ¥ &7 e <hill dumafim br saloale crop walst paquiesreml ol 712 min® for daily (o paiem Eor samse smwea
wAth altenate day irApatien, smemnl of water 13 be dizchanzed ol ke 6 % mm 2nd 20 (he dme of arrpatinn will he
3534 Hrn wedd mussnrooien of 4 hallsidyay, The upeeasiosnd aicdube foc Dot duily a5 well gy alioroeie duy oogeio s
w Lelow,

CPERATIONAL SCEFEDTULE PR 50 He Moduic — Daily icrigation
Ghift Iodividlual Valye ] THI

¥ i No. Noof  Aren Flun Arca Fhrw Duralive
N valves (nxhid tHu) {im3:Li tHr}
r—hx Aan

2 ARCT 7 axh AR rrpa oD
F ks
A1 wl-Wh Er 104 17 [l Wh ThS
82 WYL ] 104 12.: £.5h T 3.6/
b V15 VI K 1164 174 [ WA ThH!
g4 w134 g 104 12.: B.5h i 2.8/
RE RS U0 & 124 175 £ 25 75 26T
ih VIL-NES 4] 1.4 12.- £.Z Tk 24/
AT 717 [ 104 175 £ 25 75 267
5t VAT AR tr 104 1713 B Zh A AL T
Tulul 50 2136
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UPERATIHMALSCHEDULE FOR S Ha SMuwduly - allcrosiv dux irripulivg

Shift loilivilual Yulv e S Llt
Tiey Valva n Noof Arra Flnw Area Fiuw Titradnn
Xn valvis (H=} {3 L} {Ha) (nd'hr) (Hr)
r—hu Az
Y (I AR aalb ELC fiay ST
xiD datz
il V1 Wn & it 115 [P T 734
a2 VT VL2 £ 1.4 125 0.23 15 i
' b W14 1N & 1.0 FF) 6.2% 3 >34
b Fwli-yid & i LL% [N £a >34
Thav nne tatal % Py .11
84 ¥V & 104 11 % hAs 7 L
3 24 V3l-Visg 4 104 Lx= 6.25 75 i
EY REERLIE L] 1 HE 523 = 234
p| VI VAR £ il 119 g5 15 ol
Tray hen tofal 25 M.xa

Ww.Crap ware 1rgulenen s

The epproved evopping pettern for Ehaniff season under dy: 104 of Clhitmduiga Brench Cenal (107,255 Ha )
comprises of femelry ez as showren baboee with L0099 intens:ty nfimegahon

-

Bz ol 45% o e A
Fags - 15% of the IC'A

Wt e - il™a nf tha 2o
IMabse - 10% uf e 1004
Runticnarare M nt the WA

Tl amvorp waler regpuinemnnl s have beey workoed ol ws per Mwlifed Peneoen et cowsidmog = Misclve Dl
contrimHice. evepo-fanspiration vubize end coop cocfficizels S sufaee irrigat:an method (overell cficiency SG45).
Comspdenne sverall wiiciersy ol $1% wsler dop izpranon, e Grhoghlly disclanwes mmd dee guamlon of wats
megurrzd epkder CEC amr labalabsd below. 'the Peak Wider Lequocmens YWH] wr e i prosce] wree 15 worked
M 15 5
v.Tesign ol EF75 drip svsives Boi Tileck L of CBC

From a conbour map of tha area. it 15 cheerved tlut encuph elevatroa dibberence e not yrutabla w
imigslicn arey b opoerle e Bow Piessune Deip imipadion svelan Soeo enliee S0 by areu b despmed wilh o
le=sd prum e otahion <0 HP powsr for nperation Rinek 115 dondad ibo 3 ons of 7ones, i aa srarage area af shoe
Ml 1z The zize of asrb hlack iz kapl 2 2hent sverepa s h2 which wdll bawe separete hesd contml mnit 42
eccendnry fifters, pressure ropuledors, prossure coleef velwves, non eemm valves, aiF relzase emn FacouEw nelease
valvas et
Ll Blowck 1 auetands wre

Tresign details for Bleck 1

1| ara (ial 280
1CA (T2 GO © 500 2950

T | Appdeution ruwe for selevied smwilla speciGeations fomSri(ss m iy gl e T T Ty Lz

9| wu. Of shiflutduy fu in iz e dage) B
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DESIGN NORMS FOR PLANNING

Irrigable Command Area under Upper Bhadra Project

SI. No. Particulars Area(Ha)
1. Tarikere Lift Irrigation Scheme 20150
2. Chitradurga Branch Canal 107265
3. Tumkur Branch Canal 84900
4, Jagalur Branch Canal 13200
Total Area 2,25,515

Proposed Cropping Pattern
Khariff semi dry
Classification of Canals

(@) Main Canal

(b) Branch Canal

Cross Section of Canals

Generally Trapezoidal section is adopted. Box sections are proposed for cross drainage works and Trough

sections for aqueducts.

Proportion of Bed Width to Depth of Canal
For canal discharge above 30 cumecs B/D ratio = 1.0 to 3.50.

For canal discharge below 30 cumecs B/D ratio = 1.0 to 1.50.

Design of Canal
For calculating the velocity, Manning formula is used as under

V=1/N x R#3x (S) 12,
Where

R = Hydraulic mean depth in mtrs (a/p)

a = Area of flow in m2

p = Wetted perimeter in m.

S = Canal Bed slope

N = Co-efficient of rugosity

V/ = Mean value of flow in m/sec.
Q=AxV Cumecs

Where Q = Discharge capacity in cumecs.
Rugosity Co-efficient N Value.

For Lined Section  -0.018
Unlined Section - 0.030 (Normal strata)
- 0.035 (Rocky strata)

Note: Minimum section considered is 0.30m x 0.30m (B x D)
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8.6 Criteria for Side Slopes
(@) Cutting

() Normal cutting

Water prism in HR - 1:1 HR- Hard Rock
in AKS/in SR/inSRRB - 1:1 SR- Soft Rock
in BC soil - 1.50:1 SRRB-Soft Rock Requiring Blasting
BC Soil - Black Cotton Soil
KS- All Kinds of Soils
Above water prism: inHR - 0.25:1
in AKS/SR/SRRB - 1:1
in BC soil - 1.50:1

(ii) In deep cut reaches

HR - 0.25:1
SR, SRRB - 0.5:1
AKS - 111
B.C. Soil - 1.50:1

(b) In Partial Banking / Full Banking

Innern =1.50
Outer n =150

Note: Tentatively 1:1 slope is considered.
8.7 Normal Bed Gradient

(@) Chitradurga Branch canal - Gradient of 1:10000 at head is proposed, further the Bed gradient is changed to
Steeper slope so that Vs is greater than 0.5 m/sec.

(b) Tumkur Branch canal - Gradient of 1:8000 at head is proposed, further the Bed gradient is changed to Steeper
slope so that V, is greater than 0.5 m/sec.
(c) Jagalur Branch canal - Gradient of 1:4000 at head is proposed, further the Bed gradient is changed to steeper
slope so that V,is greater than 0.5m/sec.
8.8 Free Board

Free Board in the canal is proposed as under

Sl. No. Canal Carrying Capacity Free Board in m
1. 30 cumecs and above 1.00
2. Below 30 Cumecs upto 15 cumecs 0.75
3. Below 15 Cumecs upto 3 cumecs 0.60
4, Below 3 Cumecs upto 1 cumecs 0.50
5. Below 1 Cumec upto 0.5 cumecs 0.45
6. Below 0.50 cumecs 0.30
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Head Loss for Structures

()  Forcross regulators - b5cms

(i) For aqueducts / syphons - Depending upon the design Requirements/ site conditions

iy Village road bridges / Super - 2 cms.(When a pier is introduced in water prism or in box
passages section)

Top Width of Canal Banks
() Main canal / Branch canals.

Service Road including Dowel Bund - 8.75m
Inspection Path including Dowel Bund - 6.75m.

Allowable Velocity in Canals

(@) Lined canals
() Main canal /Branch Canal - 0.6 to 1.5m/s.

Type of Lining
Type of lining is as follows.

() Main canal/Branch Canals having Bed Width x Full supply depth more than 1.20m x 1.20 m

(@) In situ concrete (M-15-20) paver lining for side slopes 1:1 & 1.5:1.
(b) In situ concrete (M-15&20) manual lining for side slopes 0.5:1 & 0.25:1.

(i) Main canal/Branch Canals having Bed Width x Full supply depth less than 1.20 x 1.20 m
(@) In situ concrete (M-15&20) manual lining.
Thickness of Lining

For Main Canal and Branch Canals a uniform lining thickness of 10 cm is proposed.
Lining in Expansive Soils

Where ever canal alignment passes through BC soil reach a cohesive non swelling (CNS) lining is necessary
below the CC lining in order to protect differential settlement and failure of CC lining due to cracks.

Thickness of CNS materials is related to swelling pressure and the resultant deformation.

Guidelines for choosing the thickness of CNS materials required for balancing the different swelling pressure as
per IS: 9451:1994 are as under.

Table 1A Thickness of CNS Layer, Carrying Capacity Less Than 2 Cumecs
Thickness of CNS Layer in Cm (Min)

Discharge in Cumecs Swell Pressure 50-150 KN/m? Swell Pressure More Than 150 KN /m?
14-2 60 75
07-14 50 60
03-0.7 40 50
0.03-0.3 30 40
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Table 1 B Thickness of CNS Layer, Carrying Capacity of 2 Cumecs and More
Swell Pressure of Soil KN/m?2 Thickness of CNS Materials Cm (Min)
50 to 150 75
150 to 300 85
300 to 500 100

For the field channels in full cutting reaches it is not necessary to provide CNS treatment behind lining, even if the
channel is running in expansive sails.

Berms in Canal

Berms of 3 m at FSD + FBL and 1 m width are proposed in deep cuts for every 6 m depth. The bottom most berm
will be at FBL

Side Drains
Side drain of size 0.30m x 0.30m is proposed in contour canal on IP side.

Side drain in ridge canal is proposed wherever necessary.

Diversion Works

Diversion of nalas/valleys are proposed to nearest C-D works if discharge of nala /valley is less than 1 cumec and
length of diversion is within 300m.

Structures
Regulators

Cross regulators at every 15 Km along the main canal / branch canal are proposed. Cross regulators are located
preferably before high embankment reaches, aqueducts and major offtakes and wherever bed gradient changes.

Regulators are proposed wherever distributary /direct outlet take off.

The design of the various components of the Regulators are based on the following codes .S code No.456-2000,
IRC code No0.21-2000, IRC codes. IRC-21-2000, IRC-78-2000, IS 7784:2000, IS 7784:1993, IRC-SP-13.

Escapes - These are required for discharging the excess water out of the canal during periods of low demand in
the command. They are generally provided upstream of cross regulators near a natural valley so as to release the
water from the canal and avoid outflanking of the canal.

Bridges

Road Bridges are proposed as per MOST for all major Road crossings such as National Highway, State Highway
and MDR. Village road bridges are proposed for metalled / mud road crossings, cart track crossings. Generally,
the minimum distance between two adjacent Road / CT crossings is about 500 m.

All Road Bridges are designed for double lane traffic and the width of carriageway of the deck slab of the Road
Bridge is 7.50 m. (except for National Highway - 4 & National Highway -13 crossing where carriage way proposed
is 36 m for accommodating 8 lanes.) IRC class AA and class A loading is considered in the design of the deck
slab. The over all width of deck slab is 8.600 m. with 0.550 m width kerb on both sides of the deck slab. Solid
hand rails are proposed for a height of 0.860 m above the kerb. Approach slabs are proposed on both sides of the
deck slab over levelling course. Wearing coat proposed is of concrete 7.5 cm thick over the deck slab with
suitable slopes towards the kerb. Drainage spouts are proposed at both sides of deck slab for draining off the
same. Provision for expansion joints is made at the junction of deck slab and dirt wall.
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All Village Road Bridges are designed for single lane traffic and the width of carriageway of the deck slab of the
VRB is 5.00 m. IRC class AA loading is considered in the design of the deck slab. The over all width of deck slab
is 6.100 m with 0.550 m width kerb at both sides of the deck slab. Solid hand rails are proposed for a height of
0.860 m above the kerb. Approach slabs are proposed on both sides of the deck slab over which levelling course
of concrete 7.5 ¢cm thick wearing coat is proposed with suitable slopes towards the kerb. Drainage spouts are
proposed at both sides of deck slab for draining of the same. Provision for expansion joints is made at the junction
of deck slab and dirt wall.

The abutments will be resting on hard soil (SR/SRB). Abutment cap and dirt wall are proposed on top of the
abutment.

Wing walls are proposed on both ends of the abutments. The abutments and wing walls are designed as retaining
walls.

The design of the various components of the Bridges are based on the following IRC codes. IRC-5-2000, IRC-21-
2000, IRC-78-2000.

Wherever there is variation in levels between the approach slab and Service Road/Inspection Path, ramps are
proposed with suitable slopes.

All cross drainage works are designed to carry the high flood discharge of the nala computed from the catchment
area of the nala at the crossing site. The high flood discharge is computed as per Ryve’s formula taking Ryve’s
constant as 15. Different types of C-D works as per site conditions are detailed as below.

Cross Drainage Works
Super Passage

Where the nalas/valley crosses above the Canal i.e. bed level of nala is above water prism of the proposed feeder
canal super passage have been proposed.

Where there is no sufficient clearance between the FBL of the canal and the Nala bed level, the trough of the
super passage is suitably raised to ensure that the water prism of the canal is not encroached upon. However in
exceptional cases, slight encroachment into the free board depth is proposed. In all such cases suitable ramps
are proposed on both sides of the super passage to connect to the existing nala bed levels.

In the case of the super passage, the abutments on both sides of the canal are so placed that they do not
interfere with the water prism. This is done to prevent creation of afflux in the canal flow. The abutments are
proposed to rest on hard foundation.

Splayed wing walls and returns are proposed at both ends of the abutment. Wherever possible the foundation of
the wing walls and returns are kept above the foundation of abutments to reduce the cost of the super passage.

The water way in the RCC trough of the super passage is computed by assuming the velocity of flow in the trough
of 2.50 m / sec. Suitable free board is considered in fixing the top level of the side walls of the trough.

The thickness of the bottom RCC slab of the trough is designed based on the following consideration.

Where the width of the trough is less than 3.5 m the bottom slab is designed for cart track loading for movement
of carts over it.

The abutments and wing walls are designed as gravity type retaining walls. The top width of the wing walll is kept
as 0.500 m and the top width of abutment as 0.750 m, RCC abutment cap and dirt wall are proposed on top of
abutment.
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At the junction where the trough and dirt wall and wing walls meet 20 mm thick expansion joint with P.V.C water
stopper is provided.

Beyond the abutment rough stone pitching is proposed over a bed of concrete. Cut off walls are proposed at the
end of pitching and at also at the end of abutment.

Where there is variation in the level of S.R and the pitching suitable ramps are proposed.

After crossing the canal, the nala flows through the existing course. Rough stone pitching over a bed of concrete
is proposed for the ramps and the horizontal floor.

RCC sidewalls are proposed at both longitudinal ends of the trough to sufficient height for the nala water to flow
between them.

Wing walls and returns are proposed at both ends of the trough. The top level of the wing walls and returns are
kept at the top level of the side wallls.

Suitable ramps are proposed for the SR to cross the nala over the horizontal flood provided.

Cut off walls are proposed at the ends of sloping and horizontal floors and they are taken well below the nala bed
levels at the respective locations.

Culverts (Box Culvert, Drop Culvert)

Where the bed level of canal is higher than the H.F.L. of the stream, culvert is proposed. Depending upon the
linear waterway and foundation material the type of culvert is decided. In hard strata spanned culvert is proposed.
Where the nalas/valley crosses below the Canal i.e. bed level of nala is below water prism of the proposed feeder
canal and sufficient clearance is available, Box Culverts have been proposed. If sufficient clearance is not
available, the floor may be depressed suitably, however the bed slope is continued till it reaches the natural bed
level, thus avoiding nala syphon. This arrangement needs drop on the upstream side which is to be designed,
therefore the type of structure for such cases are termed as drop culverts. If the drop is small, it is manageable
with sloped floor only. If the drop is more then conventional drop with energy dissipating arrangement is proposed.

In design, Velocity of flow in the box is kept equal to the velocity of nala (but, in no case V > 2.50 m/s).

Box dimension are assumed from discharge obtained from H.F.L. calculations.

Analysis of Box Culvert is done by moment distribution method.

Since overburden depth > 2.0 m, only dead load of vehicle is considered, without  considering the impact factor.
Maximum width of Box (clear width) is taken as 3.0 m and minimum depth of box (clear depth) is taken as 1.2 m.

Superpassage cum VRB

Where the nala cum cart track crosses Canal and nala/cart track bed level is above FBL of Canal Superpassage
cum VRB are proposed.

The VRB/super passage are designed for single lane traffic and the width of carriage way of the deck slab is
5.0 m. IRC class A loading is considered in the design of the deck slab.

The design of the various components of the Cross Drainage works are based on the following codes.

.S code No0.456-2000, IRC code No.21-2000, IRC codes. IRC-21-2000, IRC-78-2000, IS 7784:2000, IS
7784:1993, IRC-SP-13.

Aqueduct

Where the bed level of canal is higher than the H.F.L. of the stream Aqueduct is proposed. When the height of the
piers and linear waterway is more, aqueduct becomes economical and hence preferable.
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Hydraulic Design for Aqueduct
The following losses are accounted in the design of aqueduct.
(@) Loss at inlet transition

(i) Loss due to friction
(ii) Loss due to contraction

(b) Frictional loss in the aqueduct

(c) Loss at exit transition

(i) Loss due to friction
(ii) Loss due to expansion

The total loss is made equal to available head so as to avoid any afflux in the aqueduct.
Falls

Falls are proposed when the slope of the terrain is very steep compared to the canal bed slope. Normally a series
of drops are proposed depending upon the site condition.

Canal Drops

Usually the crest is raised above the upstream bed by 1/8™ of downstream water depth. Discharge is calculated
using sharp crested formula.

Q=184LH3"2

The crest level is fixed below the upstream T.E.L. by a depth E. Cistern is proposed below the drop for dissipation
of energy.

Measuring Devices

Parshall flumes are proposed at every 30 Km along the Main Canal/Branch Canal and before major off takes for
measuring the flow of water in canals.

Grade of Concrete

The following grades of cement concrete are proposed for the various components of the CR cum VRB

1. | Levelling course in foundation - | CC M10, using 40 mm and down size coarse
aggregate.
2. | Head walls, Abutments and wing walls, | - | CC M15 using 40 mm and down size coarse aggregate.

Flume walls, Basin sidewalls, return walls,
guide walls, Stilling Basin, transition
floors, Cradle Concrete, Pipe Joints & cut

off walls
Canal Lining, Transition Floor CC M15 using 20 mm and down size coarse aggregate.
3. | RCC Box, Stilling Basin floor, Deck Slab, | - | RCC M20 with 20 mm and downsize coarse aggregate.
Dirt Wall, Abutment cap, Kerb, Approach
slab, Trough
4. | Wearing coat - | CC M20 using 20 mm and downsize coarse aggregate.
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Tunnel

Tunnel is designed as free flow horse shoe type with diameter of 7.2 m for carrying capacity of 79.37 cumecs. A
free board of 1.00 m is provided. The permanent supports with ISMB 200 are provided in the weak zones. The
permanent supports are back filled by M-10 concrete. The tunnel lining is provided with M-25 for a minimum
thickness of 25 cm. A shaft is provided at the centre of tunnel.

Lift Component Works
Intake Canal

The intake CBL is fixed based on the MDDL arrived from the working tables. From the proposed MDDL the head
loss at the intake structure is allowed to determine the water level at the start of the intake canal.

Surge Pool cum Forebay

The Surge pool cum forebay, the pump house and raising main are accommodated at the end of the intake canal.
The flow enters the pump house chamber through an expanding forebay. The length of the forebay has been
provided depending on the width of the pump house to accommodate required number of pumps.

Pump House
Pump house of required length is provided to accommodate the machines and the pipes with butterfly valve.
Raising Main

From each pump a rising main is proposed to deliver water to the delivery chamber. The raising main will be
mostly resting on the excavated rocky terrain and will be anchored to the ground. The pipe may also be provided
with concrete encasement. As the raising main length is very short, head loss due to friction is of no concern.
The main loss will be loss at the pump house and loss due to fittings such as bends. In view of this, it is
considered desirable to decrease the pipe size, but increase its thickness.

SCADA Systems

It is proposed to install PLC based SCADA system at pumping station. There are two level of control at each of
the pumping station. The first level is the manual control in the Instrument Control Panel (ICP) and secondary
control is through PC based SCADA system. A number of instruments like Flow Switches, Pressure Switches and
level switches and transmitters, Vibration monitors and various switchyard equipments have to be supervised,
controller and automated with SCADA software and PLC. A new state-of-the art SCADA system employing
proven software and the latest commercially available proven hardware will be installed to enable tight line
operations, monitoring and control.

Provision is also made for providing automation facilities for better management of micro irrigation system.
The following instruments are proposed to be used during execution of Ajjampur Tunnel work.

1. Load cell (50 KN) . This is used to determine the load on rock bolt and for stress measurement in
tunnel support.

2. TCP (Tape extensometer) : This is designed to measure small changes in distance between two reference
points in any orientation to find out deformation of underground tunnel.
(wall/roof)

3. Survey Reflector : This is used for measurement of deformation during tunneling and monitoring
displacement in tunneling.
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SOCIO - ECONOMY AND COMMAND AREA DEVELOPMENT
Socio - Economic Scenerio of Command Area
Demography

The Chitradurga Branch canal command area falls in Challakere, Chitradurga, Hiriyuru and Hosadurga taluks of
Chitradurga, Kadur and Tarikere taluks of Chikkamagalur, Jagalur taluk of Davangere District (Jagalur Branch
Canal).

The Tumkur Branch canal command area falls in Hiriyur and Hosadurga taluks of Chitradurga, Kadur and Tarikere
taluks of Chikkamagalur, Chikkanayakanhalli & Sira taluks of Tumkur Districts.

The demography characteristics of the command area according to 2011 census in Chitradurga, Tumkur, Davangere
and Chikkamagalur districts are shown below.

Others Schedule Tribe Schedule Caste Total

District Male Female Male Female Male Female Po([;lu;’a:;on

Rural | 407204 | 394362 | 120694 | 115417 | 150454 | 143881
Chitradurga 1660378
Urban | 127921 | 128529 15500 14624 21638 20154

. Rural | 328029 | 329807 18604 18608 | 101466 | 101565
Chikkamagalur 1137753
Urban | 102088 | 103676 1966 1841 15330 14773

Tumkur Rural | 754690 | 742298 86447 83483 | 208919 | 202828 2681449
Urban | 260108 | 256490 12348 11541 32258 30039

Davangere Rural | 440763 | 425745 89407 86366 | 140375 | 135160 1946905
g Urban | 271542 | 265927 17525 16403 29990 27702

Source: As per 2011 Census

The population decadal growth is 9.39% in Chitradurga district, -0.28 % in Chikkamagalur district 3.74 % in Tumkur
District and 8.70 % in Davangere District. The male, female ratio is 1000:969 in Chitradurga district and 1000:1005
in Chikkamagalur district, 1000:979 in Tumkur district and 1000:967 in Davangere district. The project area has
80.22% of population in rural areas in Chitradurga district, 78.93% in Chikkamagalur district, 77.52% in Tumkur
District and 67.69% in Davangere district.

Geographic Area and Land use

The total geographical area is 8440 Sq. Km in Chitradurga district, 7201 Sq. Km in Chikkamagalur district 10597.00
Sq.km in Tumkur District and 5924 Sq. Km in Davangere District. (As per 2001 Census).

The land use pattern are: -

Total area Land not availz::Iae) for Cultivation Other Uncultivated land (Ha)
_ as per Fallow
Distrct village . Non- Cultivable|Permanent Trees Land | Sown
papers | Forest Agriculture Barren| Total waste | Pasture and | Total
Groves
Chitradurga| 770702 | 73719 51243 | 25403 [ 150365 21612 88740 11317 [ 121669 | 65276 | 433392
Chikmagalur| 722075 |200485| 43125 | 28322 | 271932| 19404 88585 21257 1129246 | 21843 | 299054
Tumkur 1064755 | 45177 84504 | 67539 [ 197220 62642 76453 21033 | 160128 | 148454 | 558953
Davangere | 597597 | 89918 38992 | 20533 [ 149443 8525 19538 4955 | 33018 | 19457 | 395679
Source: Directorate of Economics & Statistics, Agriculture Census 2010-11
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The land under agriculture in Chitradurga, Chikkamagalur, Tumkur and Davangere is only 56.23%, 41.42%, 52.50%
and 66.21% respectively.

Employment Pattern

Employment Pattern (No's)
District Cultivators Pl«-grlcultural Household Other Service Total
abourers
Chitradurga 277298 241444 24126 178967 721835
Chikkamagalur 147958 109037 12037 247645 516677
Tumkur 602361 313906 60946 339726 1316939
Davangere 241058 270703 30233 241787 783781

Source: As per 2011 Census

It may be seen that 31.24%, 22.59%, 34.17% and 26.29% of the population is in agriculture in Chitradurga,
Chikkamagalu, Tumkur and Davangere district respectively. This may be due to the high risk involved in agriculture
and uncertainty of rainfall. This situation is not sustainable. Assured supply of water will improve the present
population in agriculture and also the percapita income.

Land Holdings
Land Holdings (%)
District Marginal Small farmers Semi medium Medium Large farmers
farmers (Below (from 1-2 Ha) farmers (from 2- | farmers (from (More than 10 Ha)
1 Ha) 4 Ha) 4-10 Ha)
Chitradurga 37.57% 31.10% 20.67% 9.22% 1.44%
Chikkamagalur 57.55% 25.07% 12.10% 4.40% 0.87%
Tumkur 47.60% 27.37% 17.15% 7.03% 0.85%
Davangere 47.84% 29.90% 16.24% 5.50% 0.52%

Source: Directorate of Economics & Statistics, Agriculture Census 2010-11

Majority of farmers are in the category of marginal and small. They are under subsistence farming conditions.
Agriculture

The present cropping pattern (Rainfall in command area in Chitradurga, Chikkamagalur, Tumkur and Davangere
district) as under.

Sl. No. Name of the Crop Crop Percentage
1. Ragi 9.39 %
2. Maize 15.62 %
3. Jowar 2.09 %
4, Pulses 37.21 %
5. Ground nut 23.60 %
6. Sun flower 2.09 %
7. Vegetables & Other Crops 10.00 %
Total 100 %

The area, under rice is only a small percentage of the total agriculture area. The main crops are Maize, Pulses and
Ground Nut. Due to lack of irrigation water, the farmers are heavily dependent on rains. The cropping pattern is
adopted just for sustenance. The yield of crops are very low. There is always the risk of crop failure or reduced
yields due to uncertain and scanty rainfall. As the net value of produce is low the general standard of living of
farmers is very poor.
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Use of Fertilizer

District Nitrogen Phosphorous Potash Total (in Tonnes)
Chitradurga 23111 17021 5083 45215
Chikkamagalur 32332 22393 18662 73387
Tumkur 32072 22974 5709 60756
Davangere 67980 48987 12118 129085

Source: Directorate of Agriculture, page no.109

Sericulture - No. of Persons

District No. of Formers
Chitradurga 1480
Chikkamagalur 263
Tumkur 3970
Davangere 341

Source: Sericulture Department, 2011-12

The number of persons in sericulture is low and introduction of irrigation water to this area is expected to improve the
situation both in terms of supply and demand.

No. of Banks and Credit Co-operation

District No. of Banks
Chitradurga 39
Chikkamagalur 80
Tumkur 66
Davangere 57

Source: Reserve Bank of India (Quarterly Statistics on Deposits & Credits of Scheduled commercial Banks March 2012)

Provision of Drainage in the Command

Surface Drainage

Surface drainage is provisioned to remove the excess water from rainfall or seepage or irrigation from the surface of
lands. Both areas localised for wet and ID, crops need surface drainage system. For designing surface drainage
system, the following factors are to be considered:

- Intensity of rainfall 1 day, 2 days, 3 days rainfall with certain frequencies (5 years, 10 years)
- Infiltration rate of soil

- Evaporation rate

- Crops grown during rainy season or at times of heavy rainfall

- Landscape

- Gradient that can be given to the drainage channels

- Outfall conditions
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Soil Fertility Status

The soil fertility status has been discussed earlier. It is observed from the available data that soils are low in Nitrogen
and available P,Os while in case of K»0 the status is medium to high. The fertility level of soils in respect of nitrogen
and phosphorous has to be improved by adequate application of fertilisers as well as organic manure after soil test.
The regular extension staff of the Agriculture Department generally cater to the needs of the farmer. Crop loans are
distributed which covers the cost of fertilisers too. Keeping in view the above measures, no provisions for this
purpose have been made.

Cropping Pattern

One of the main objectives of the study of soils, rainfall pattern and irrigation aspects is to suggest a suitable
cropping pattern for the proposed command area.

It is generally suggested that crop rotation on irrigated soils must be base on a long term plan which should be
based on the following information:

- The characteristics of the soils of the area.

- The quality and supply of the irrigation water (also climatic conditions including rainfall).
- The characteristics of the crops to be grown.

- The need for flexibility in the crop rotation programs.

- Provision for fertility maintenance, weed control and Integrated Pest Management and

- The distribution of economic returns so that farm income can be maintained at about the same level through out
the rotation period.

Existing Cropping Pattern

The entire command is presently under cultivation and the existing cropping pattern in the command area is given in
Table 9.1.

Table 9.1: Existing Cropping Pattern of the Command Area

Sl. No. Name of the Crop Crop Percentage
1. Ragi 9.39 %
2. Maize 15.62 %
3. Jowar 2.09 %
4. Pulses 37.21 %
5. Ground nut 23.60 %
6. Sun flower 2.09 %
7. Vegetables & Other Crops 10.00 %
Total 100 %

Based on the factors highlighted above and taking into consideration the existing cropping pattern, discussion with
the beneficiaries in the command area and the Agriculture Department, Government of Karnataka. Cropping pattern
is suggested as presented in Table 9.2.

Table 9.2: Proposed Cropping Pattern of the Command Area

Sl. No. Name of the Crop Crop Percentage
1. Jowar 15%
2. Maize 10%
3. Pulses 10%
4, Ground nut 45%
5. Sun flower 20%
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Communication Network

Improved communications in and around command and the reservoir area are necessary for integrated development
of the project. These are described as under:

(@)  Ayacut Roads
These are required within the Command Area for transport of inputs and produce.
(b)  Link Roads

These are necessary to connect the command area to ayacut roads. These also include improvement and
reconstruction of existing roads to bring them to project standards.

()  Transmittal of messages from command areas

A radio/telegraph/telephone network in the command areas is necessary to quickly convey messages,
conceming rainfall, demand for canal waters, regulation orders, stage of water supplies reaching various
reaches of canals, and other emergency conditions like cuts and breaches on canals etc., to the control points
is required to be installed.

Ayacut Roads

A well connected network of service roads is necessary to provide access to the fields of the farmers, movement of
bullock carts, tractors and for transport of seeds, fertilisers and agricultural produce to the markets besides, for
movement of equipments and materials for maintenance and repairs of canal network by the O&M organisation.

The road network in the Upper Bhadra Project is mainly connecting major towns and villages. The Remote and far
flung villages in the project area had to depend upon cart tracks and village roads mostly unbridged.

The national highways, state highways and district major roads in the Karnataka state are constructed and
maintained by separate divisions under PWD. District roads and village roads are under the charge of Zilla
Parishads and village panchayats.

Considering the adequacy of the road network in the command for speedy development for the project as well as for
providing facilities to the farmers, adequate provisions for improvement of village roads are to be made.

The criteria in general adopted for the development of road network are:

i) To provide all-weather road access within a distance of 1.5 km from almost all parts of irrigated area.
i) To provide all-weather access to each village having population of 1500 and above.
i) Todistribute roads equitably as far as possible throughout the command.

iv)  To include roads located outside the command area boundaries to the extent necessary and to link the
network to market centres, railway stations, villages or administrative headquarters to have full impact on
development of command area.

v)  To limit the total provisions of roads to the minimum necessary subject to fulfillment of the above criteria.
vi)  To make use of existing roads and track alignments within the limitations imposed by criteria (v) above.
vii)  To by-pass big towns wherever possible.

vii)  To provide minimum number of bridges or causeways necessary to comply with IRC requirements, which
specify the acceptable interruptions to traffic appropriate to each category of road.

(ix)  To allocate construction priorities in such a manner as to enable road works to be completed well in advance
of the commencement of constructions of irrigation distribution network system.

All the ayacut roads are classified as village roads and relevant IRC standards, specifications and code of practice
for village roads are adopted for design and construction of roads. The main specifications are:
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(@) Topwidth7.5m.

(b) Single lane carriage way of 3.75 m.

()  Minimum embankment height kept at 60 cm in B.C. Soil and 40 cm in red soil.

(d) The width of right of way is taken as 20m.

(e) Embankment slopes kept at 1.5 (h): 1 (v).

() Earthwork embankment in B.C. Soil or in clayey soils having low CBR, murrum blanket of 30 cm thick

extending to side slopes is provided to counter swelling properties.
Link Roads

In addition to the ayacut roads within the command of the project, link roads would also be required. Suitable
provision has been made.

Radio / Telegraph / Telephone Network in the Command Area

Above network is required within the command for quick transmission of messages to control points regarding state
of demand and regulation work.

Cost Provision

Provision has been made towards the cost of work in the cost estimates for the above purposes, namely Link roads,
Radio/ telecommunication network in the command areas.
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CONSTRUCTION PROGRAM

Project Implementation Plan

The main features of the Upper Bhadra project interms of infrastructures development are.

() Lifting upto 17.40 TMC of water from Tunga River to Bhadra reservoir from June to October.

(i)  Lifting of 29.90 TMC of water from Bhadra Reservoir to delivery chamber near Ajjampura from June to
October.

(i) Construction of Ajjampura tunnel to deliver water to Chitradurga Branch Canal.

(iv)  Construction of Chitradurga Branch Canal, Jagalur Branch Canal and distribution system.

(v)  Construction of Tumkur Branch Canal and distribution system.

(

vi)  Construction of gravity and lift canal around tunnel and filling up of 79 tanks in tarikere taluk.

Government of Karnataka have decided to implement the scheme on a fast track by awarding turkey contracts
for creation of necessary infrastructure. The creation of infrastructure of items (i) to (iii) above is divided in to 3
different packages. The details of these packages and their work schedule is discussed below.

It is planned to complete construction of all the infrastructure necessary in a period of 05 years.

Description of Packages

Package |

Name of work: Survey, planning, investigation, Design construction, testing, Commissioning of Lift irrigation
scheme including O and M for 5 years for lifting 17.40 TMC of water with a static head of approximately 89 m
over a period of 5 months in a year from river Tunga to Bhadra reservoir including civil, electrical and mechanical
works and procurement of power on lumpsum turkey basis.

The salient features of this part of the scheme are;

Water lifting point: Foreshore on Upper Tunga reservoir near Muthinakoppa village N.R. Pura taluk,
Chikkamagalur district.

Quantity of water to be lifted: 17.40 TMC over a period of 5 months. The water is to be lifted in two stages, the
details of which are given below.

(A) | Stage 1 Lifting of Water from Tunga River to Bhadra Reservoir

1 Name of the river Tunga

2 Purpose Irrigation,water supply Power generation etc

3 Lift point location Muthinakoppa,Tq:N.R.Pura,Dt:Chickamagalur
4 Quantity of water to be lifted 17.40 TMC

5 Lift Details I Lift Il Lift

(@) | Length of approach canal(Intake Channel) 3014 m 5663 m

(b) | RL from which water is to be Lifted 586.398 m 623.70 m
(c) | RL of Delivery point 626.952 m 664.771 m
(d) | Static head 4450 m 4450 m

(e) | Length of rising Main 290 m 290 m

(f) | Discharge required 48 Cumecs 48Cumecs
(9) | Diametre of rising main 2500 mm 2500 mm
(h) | No of rows 5 Nos 5 Nos

() | Motor Rating 6300 BKW 6300 BKW
() | Noof Pumps 4+1 4+1

(k) | Total Energy Required 63 MW
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Canal Details
(@) | Length of the Canal 11267 m
(b) | Bed width of canal 710 m
(c) | FSD 3.583 m
(d) | Free board 1.00mto2.76 m
(e) | Bed fall 1:5000
(f) | Side Slope 1:1.5
(9) | Velocity 1.324 m/sec
(h) | Capacity at head 48 (60) Cumecs

The work is expected to be completed in a period of 06 years 09 Months. The activity schedule of this package is
given in Figure 10.1.

Package Il

Name of work: Planning, investigation, design construction, testing and commissioning of lift irrigation scheme
including O and M for 5 years for lifting 29.90 TMC of water with a static head of approximately 102 m over a
period of 5 months in a year from Bhadra reservoir to delivery chamber near proposed tunnel near Ajjampura
including civil, electrical and mechanical works and procurement of power on lumpsum turnkey basis.

Salient features of this part of the scheme is canal.

(B) | Stage Il Lifting of Water from Bhadra Reservoir to Chitradurga Branch Canal

Lift Details Lift | Lift Il
(@) | RL from which water is to be Lifted 649.228 m 692.360 m
(b) | RL of Delivery point 696.846 m 739.546 m
(c) | Static head 51.20m 51.20m
(d) | Length of rising Main 242.79 m 161.51 m
(e) | Discharge required 81.00 Cumecs 81.00 Cumecs
(f) | Diametre of rising main 3200 mm 3200 mm
(9) | Noof rows 5 Nos 5 Nos
(h) | Motor Rating 12200 BKW 12200 BKW
() | No of Pumps 4+1 4+1
() | Total Energy Required 122.00 MW
(C) | Main Canal Details
(@) | Length of the Canal 40.535 Km
(b) | Bed width of canal 7.601t09.60 m
(c) | FSD 485m
(d) | Free board 0.75m
(e) | Bedfall 1:10000
() | Side Slope 1:11&1:1.5
(9) | Velocity 1.12 t0 1.16 m/sec
(h) | Capacity at head 81.00 Cumecs

The activity scheduling of package - Il is given in Figure 10.2. The construction activity of this part of work is
expected to be completed in a period of 06 years 09 months.
Package llI

This is the balance work on main canal beyond Package - Il up to Chitradurga Branch Canal.

Name of work: Survey, planning, investigation, design estimation and construction and maintenance of 6.9 Km
(approx) Tunnel connecting lift canal from Bhadra reservoir to Chitradurga Branch Canal near Ajjampura
including tunnel approach and exit.
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The salient features of this part of the project is given below.
(D)  Tunnel Details

(1)  Total Length of Tunnel 6.90 Km

(2)  Diametre of the Tunnel 7.25m

(3)  Discharge in Tunnel 79.37 Cumecs

(4)  Bed Slope of Tunnel 1:2100

(5)  Apporach(Length and RL) 0.330 Km, 733.575 m
(6)  Exit (Length and RL) 2.770 Km, 730.35 m

The scheduling of activity of this part of the project is given in Figure 10.3. The whole set of activity is scheduled
to be completed in a period of 3 years.

Packages under Main Canal and Micro Distribution System

These are packages for executing the Chitradurga Branch Canal, Jagalur Branch Canal and Tumkur Branch
Canal including distribution net work coming under it and maintaining it for 3 years. The total length of canal is
310.106 Kms. The broad scheduling of activities under each package is given in Figure 10.4 and 10.5 and the
set of construction activities in each package and the whole set of activities in each package is expected to be
completed over a period of 03 years.

Organization Setup

The execution of the project is under taken by the Chief Engineer, Upper Bhadra Project, whose office is situated
in Chitradurga.

Two separate circles, headed by the Superintending Engineer are also formed. Under circle-1 stationed at B.R.P
three divisions are working with each one is headed by a Executive Engineer. Similarly, under circle -2 stationed
at Chitradurga five divisions are working. Totally 20 subdivisions each under the control of Assistant Executive
Engineers are formed to look after the implementation of this project.

The organization chart is indicted below.
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Organization Chart of
Upper Bhadra Project, Zone,
Chitradurga.

A\ 4

Executive Engineer,
Upper Bhadra Project

Division-1, Muttinakkoppa.

Executive Engineer,
Upper Bhadra Project
Division-2, BRP

2 Subdivisions at Muttinakoppa.

— Superintending Engineer
Upper Bhadra Project
Circle-1, BRP.

Chief Engineer
Upper Bhadra Project
Zone, Chitradurga.

L Superintending Engineer
Upper Bhadra Project
Circle-2, Chitradurga.

Executive Engineer,
Upper Bhadra Project
Division-3, Ajjampura.

A\ 4

3 Subdivisions - One at BRP, and

two at Tarikere.

\ 4

Executive Engineer,
Upper Bhadra Project
Division-4, Hosadurga.

A\ 4

2 Subdivisions at Ajjampura.

Executive Engineer,
Upper Bhadra Project
Division-5, Chitradurga.

3 Subdivisions at Ajjampura,
Hosadurga and Madadakere.

Executive Engineer,
Upper Bhadra Project
Division-6, Challakere.

3 Subdivisions at Chitradurga,
Burujanroppa and Imangla

Executive Engineer,
Upper Bhadra Project
Division-7, Hiriyur.

A\ 4

3 Subdivisions at Sanekere,
Challakere and Dodderi.

v

Executive Engineer,
Upper Bhadra Project
Division-9, Sira.

\4

2 Subdivisions at Hiriyur and
Adivala.

v

2 Subdivisions at Sira, Kallambella.
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CPM/PERT CHART FOR UPPER BHADRA LIFT IRRIGATION SCHEME, PACKAGE-I Figure 104
ID Task Name Duration Start Finish 2009 2014
If 1st Half 2nd Half 1st Half 2nd Half 1st Half 2nd Half 1st Half 2nd Half 1st Half 2nd Half 1st Half 2nd Half 1st Half
o atr4 [ar1[atr2 [aQr3[atrda [atr1[Qtr2 [Qr3 [atrd [Qtr1 [Qtr2 [Qr3 [atra [atr1[aQr2 [Qtr3 [ atr4 [Qtr1[Qr2 [aQtr3 [Qtrd [Qtr1 [Qr2 [Qtr3 [Qtrd [Qtr1 [ Qtr2
1 UPPER BHADRA PROJECT, PACKAGE-1 2358 days Oct16'08 Mar 31'15 !
2 Date of LOA Odays Oct16'08 Oct16'08
3 DPR Process 401 days Oct16'08 Nov 20 '09 ‘
4 DPR Preparation 143 days Oct 16 '08 Mar 7 '09
5 Discussion and Approval 258 days Mar 8'09  Nov 20 '09 [
6 Statutory Clearance 1674 days Mar2'09 Sep 30'13
7 E Environmental Clearance 30 days Mar2'09 Mar 31'09 [
8 E Forest Clearance 273 days Jan1'13  Sep 30'13
9 E Revenue Clearance 273 days Jan1'13  Sep 30'13
10 E CWC Clearance 273 days Jan1'13 Sep 30'13 !
11 Statutory Clearances Complete Odays Sep30'13 Sep30'13 0/13
12 Design and Drawing of Civil Works 1471 days Nov 21'09 Nov 30'13 :
13 E Alignment of the entire project. 253 days Nov21'09  Jul31'10
14 E Intake Channel, Gravity Canal-1 and Gravity Canal-2 153 days Apr1'10 Aug31'10
15 E Fore Bay & Pump House 1126 days Apr1'10 Apr30'13
16 E Rising Main & Anchor Block 1430 days Jan1'10 Nov30'13
17 E CD works & Structures 1218 days Apr110  Jul 31'13 ;
18 Complete Civil Designs Odays Nov30'13 Nov30'3 b 11/30/13
19 Design of Electrical & Electro Mechanical Works 1119 days Nov 21'09 Dec 13'12 3
20 Pump House GA Drawing 88days Nov21'09 Feb16'10
21 E Sump Model Study 122 days Apr110  Jul31'10
22 E Pump Model Study 250 days Jul1'10 Mar 7 11
23 E Pump Drawings 485 days Apr1'10  Jul29'11
24 E Switch Yard Layout Drawings 227 days May 1'12 Dec 13'12
25 Civil Works 1792 days Apr1'10 Feb 25'15
26 Intake Canal 1583 days Apr1'10  Jul 31'14
27 E Excavation for Canal 1522 days Apr1'10 May31'14
28 Lining of Canal 243 days Dec1'13  Jul 31'14
29 E Construction of Structures/CD Works 531 days Feb1'13  Jul16'14
30 Gravity Canal - 1 482days Nov1'13 Feb25'15
31 E Excavation for Canal 415 days Nov1'13 Dec20'14
32 Lining of Canal 295 days Apr1'14  Jan20'15
33 E Construction of Structures/CD W orks 482 days Nov1'13 Feb25'15
34 Gravity Canal - 2 457 days Nov1'13 Jan31'15
35 Excavation for Canal 426 days Nov1'13 Dec31'14
36 Lining of Canal 153 days Sep1'14 Jan31'15
37 E Construction of Structures/CD Works 427 days Dec1'13 Jan31'15
38 Supply of Electrical and Electro Mechanical Items 1705 days Apr1'10 Nov 30 '14
39 Pump House-1 1328 days Apr1'10 Nov 18'13
40 E Supply of Draft Tubes 135 days Apr1'10 Aug 13'10
41 E Supply of Spiral Casing 197 days Apr1'11  Oct 14 "1
42 E Supply of EOT Crane 195days Sep 15'11  Mar 27 '12
43 E Supply of EOPD Valves 500days Sep15'11  Jan 26'13
44 E Supply of Motors and Other Pump Parts 450 days Jan1'"11  Mar25'12
45 E Supply of Transformers 180days Dec 14'12  Jun11'13
46 Supply of other Electrical Items 340days Dec14'12 Nov18'13
47 Pump House-2 1705 days Apr1'10 Nov 30 '14
48 E Supply of Draft Tubes 455 days Apr1'10 Jun29'1
49 E Supply of Spiral Casing 355 days Apr1'11  Mar20'12
50 E Supply of EOT Crane 527 days Sep 1511  Feb22'13
51 E Supply of EOPD Valves 770days Sep 1511  Oct23'13
52 E Supply of Motors and Other Pump Parts 450 days Jan1'11  Mar25'12
53 Supply of Transformers 227 days Oct1'13 May 15'14
54 Supply of other Electrical Items 426 days Oct1'13 Nov30'14
55 Construction of Pump House Structure 1795 days Apr1'10 Feb 28'15
56 Pump House-1 1758 days Apr1'10 Jan22'15
57 E Excavation of Forebay, Pump House Foundation 426 days Apr1'10 May 31'11
58 Completion of PCC and Raft Concrete of Pump 224 days Jun1'11  Jan 10'12
House
UBP, PACKAGE-1 1

SEW-JYOTI (JV)
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UPPER BHADRA PROJECT PACKAGE - li Figure 10.2
ID Task Name Duration Start Finish 2009 [ 2010 2011 2012 2013 | 2014 2015
L S[OIN[DIJ[FIM[AIMI J[J]AIS[OINID| J[FIM[AIM] J] JTA[S|OINID[ J[FIMIA[M[ J[ J[A[SIOIN[D| J [F|M[A[M] J] JTA[SIOIN[D| JIFIM A[M[ J[ J[A[S[OIN| D] J [ FIM A[M[ J[ J[A[S[O[N DI J[FIM Al
1 PROJECT - PACKAGE 2 2274 days  Wed 15/10/08 Tue 31/3/15] @== : ‘ = : —)
2 AWARD OF LOI Odays Wed 15/10/08  Wed 15/10/08| ~~15/10
3 DPR PROCESS 180days Wed 15/10/08  Mon 20/4/09| | Py
4 DPR PREPARATION 90 days  Wed 15/10/08 Fri 16/1/09) | &ms,
5 DISCUSSION & DPR APPROVAL 90 days Fri16/1/09  Mon 20/4/09 ==
6 ALL STATUTORY CLEARANCE 1300 days  Wed 26/11/08 Mon 6/8/12
7 ENVIRONMENTAL CLEARANCE 265days  Wed 26/11/08 Fri 28/8/09
8 FOREST CLEARANCE 1285days  Wed 26/11/08 Fri 20/7/12
9 | CWC CLEARANCE 1300 days ~ Wed 26/11/08 Mon 6/8/12
10 ALL STATUTORY CLEARANCE - COMPLETE 0 days Fri 20/7/12 Fri 20/7/12 @ 207
11 TAKING POSSESSION OF THE REQUIRED LAND 1565 days  Wed 15/10/08 Tue 26/3/13|| @
12 TAKING POSSESSION OF LAND-COMPLETE 1475 days Fri 16/1/09 Tue 26/3/13 ,
13 LAND CONSENT FROM OWNERS 1565 days  Wed 15/10/08 Tue 26/3/13 Y
14 |5 LAND CONSENT FROM OWNERS FOR PH-2 730days ~ Wed 11210  Thu27/12/12 (
15 DESIGN AND DRAWING OF CIVIL WORKS 1211.88 days Tue 19/1/10 Fri 28/6/13
16 |d ALIGNMENT OF ENTIRE PROJECT 92 days Tue 19/1/10 Fri 23/4/10 -
17 CD WORKS 1100 days Fri 23/4/10 Fri 7/6/13 5
18 | PUMP HOUSE STRUCTURE 1150 days ~ Wed 24/3/10 Fri 28/6/13
19 RAISING MAIN AND ANCHOR BLOCK 720 days Fri 23/4/10 Wed 9/5/12 [ : ]
20 COMPLETE CIVIL DESIGNS 0 days Fri 28/6/13 Fri 28/6/13 & 2856
21 DESIGN OF ELECTROMECHANICAL WORKS 749.75days  Wed 14/4/10  Wed 30/5/12 : O
2 | PUMP HOUSE GA DRAWING 300days  Wed 14/4/10 Fri 18/2/11 =
23 SUMP MODEL STUDY 200days  Wed 14/4/10 Sat 6/11/10 L,L
24 PUMP MODEL STUDY 150 days Fri 4/6/10 Sat6/11/10 —ﬁ(%
25 PUMP DRAWINGS 90 days Tue 10/8/10  Thu 11/11/10 G
26 [ SWITCH YARD LAYOUT DRAWING 131days ~ Mon16/1/12  Wed 30/5/12 ‘ ]
27 CIVIL WORKS CONSTRUCTION 1618.25days  Wed 24/3/10  Mon 27/10/14 N ; 9
28 |3 EXCAVATION FOR CANAL 1408 days  Wed 24/3/10 Sat 22/3/14 ;
29 |54 CONCRETE LINING OF CANAL 845 days Fri 30/12/11 Sat 24/5/14 g
30 |54 CONSTRUCTION OF STRUCTURES /CD WORKS 995 days Tue 16/8/11 Thu 12/6/14 g ‘ :
31 | CONSTRUCTION OF AQUEDUCT 1027 days Tue 16/8/11 Tue 15/7/14 [r ‘ 3 ‘
32 INTAKE STRUCTURE 1211 days Fri20/5/11  Mon 27/10/14 v ]
33 |[H FORMATION OF DIVERSION BUND 125 days Fri 20/5/11 Tue 27/9/11 S : 1 : :
34 EXCAVATION AND PCC 212 days Thu2/8/12  Mon 11/3/13 —
35 CONSTRUCTION OF REGULATOR STRUCTURES 300days  Mon11/313  Wed 15/1/14 rg—
36 ERECTION OF GATES 150 days Sat 7/9/13 Tue 11/2/14 o
37 SIDEWALLS AND STILLING BASIN FINISHING 164days  Wed 18/9/13 Fri 7/3/14  (S—
38 BUND REMOVAL AND CUTTING OF APPROACHES 225 days Fri 7/3/14  Mon 27/10/14 ) A—
39 SUPPLY OF ELECTROMECHANICAL ITEMS 911.88days  Thu 11/11/10 Thu 13/6/13 J ; 3 1
40 PUMP HOUSE-1 728.75days  Thu 11/11/10 Thu 6/12/12 ;
41 SUPPLY OF DRAFT TUBE LINERS 207 days  Thu 11/11/10 Tue 14/6/11 — j -
42 SUPPLY OF SPIRAL CASING 407 days  Thu11/11/10 Sat 7/1/12 b > -
43 SUPPLY OF EOT CRANE 243days  Thu11/11/10 Thu 21/7/11 q ] ]
44 |5 SUPPLY OF EOPD VALVES 300days  Wed 25/1/12 Fri 30/11/12 s
45 | SUPPLY OF MOTORS & OTHER PUMP PARTS 514days  Mon 13/12/10  Mon 28/5/12 : ] :
46 | SUPPLY OF TRANSFORMERS 426 days Fri 12/11/10 Fri 27/1/12 =
47 SUPPLY OF OTHER ELECTRICAL ITEMS 300days  Mon 30/1/12 Thu 6/12/12 (
48 PUMP HOUSE-2 911.88days  Thu 11/11/10 Thu 13/6/13 o=
49 SUPPLY OF DRAFT TUBE LINERS 207 days ~ Thu 11/11/10 Tue 14/6/11 I —
50 SUPPLY OF SPIRAL CASING 407 days  Thu 11/11/10 Sat 7/1/12 j )
51 | SUPPLY OF EOT CRANE 493.88 days Fri 25/2/11 Sat21/7/12 o j ¢
52 |4 SUPPLY OF EOPD VALVES 445days  Wed 25/1/12 Tue 30/4/13
53 |[d SUPPLY OF MOTORS & OTHER PUMP PARTS 749 days Fri121110  Thu27/12/12 = :
54 | SUPPLY OF TRANSFORMERS 570 days Sat 12/2/11 Tue 25/9/12 K j a
55 SUPPLY OF OTHER ELECTRICAL ITEMS 250 days Thu 27/9/12 Thu 13/6/13 g g —
56 CONSTRUCTION OF PUMP HOUSE STRUCTURE 1497.88days  Mon 22/11/10  Mon 23/2/15 } : P
57 PUMP HOUSE-1 1195days  Mon 221110  Tue 15/4/14 I ; ;
58 TR EXCAVATION FOREBAY, PUMP HOUSE FOUND & DELIVE 300days  Mon 22/11/10 Thu 29/9/11 : ) :
59 COMPLETION OF PCC AND FOUNDATION 217 days Thu 29/9/11 Fri 11/5/12 :; W
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UPPER BHADRA PROJECT PACKAGE - Il
ID Task Name Duration Start Finish [2009 [2010 [2011 [2012 2013 2014 [2015
L S[OIN[D[J[FIMIAIM[J[JA[S]OINID]J [FIMIAIMIJ[J[A[SIOINID]J [FIM[AIMIJ[J[AIS[OINIDIJ [FIMIAIMIJ [J[A[S[OINID]J [FIMIAIM]J[J[A]S[OIN|D]J [FIM[AIM]J[J[AIS[OINIDIJ [FIM[A]
60 FOREBAY BED 375days  Wed 11/1/12 Sat 2/2/13 ) ; s
61 FOREBAY SIDE WALL CONCRETE 220 days Mon 6/2/12 Fri 21/9/12 ;
62 TRASH PIER CONCRETING INCLUDING GATES 175 days Tue 15/5/12  Mon 12/11/12
63 CONCRETING OF COLUMNS IN PUMP HOUSE UP TO CR. 320 days Mon 27/2/12  Wed 23/1/13
64 CASTING OF CRANE BEAM 335 days Mon 9/4/12 Thu 21/3/13
65 ERECTION OF EOT CRANE 335 days Wed 9/5/12 Mon 22/4/13
66 COMPLETION OF ROOF TRUSS AND ROOF COVER 235 days Mon 16/7/12 Sat 16/3/13
67 ERECTION OF DRAFT TUBE 165 days Fri26/4/13  Tue 15/10/13
68 DRAFT TUBE CONCRETE 165 days Mon 3/6/13  Wed 20/11/13
69 ERECTION OF SPIRAL CASING 165 days Fri28/6/13  Mon 16/12/13
70 CONCRETING OF SPIRAL CASING 165 days Mon 29/7/13 Thu 16/1/14
71 CONCRETING ABOVE SPIRAL CASING UP TO MOTOR FC 165 days Sat 24/8/13 Tue 11/2/14
72 ERECTION OF PUMPS 165 days Tue 24/9/13 Fri 14/3/14 )
73 ERECTION OF MOTORS 165 days Fri 25/10/13 Tue 15/4/14 )
74 SUPPLY OF RAISING MAIN PIPES 250 days Thu 14/6/12 Thu 28/2/13
75 RAISING MAIN AND ANCHOR BLOCKS 250 days Fri 1/3/13 Fri 15/11/13
76 CONSTRUCTION OF CONTROL ROOM 150 days Wed 27/3/13 Thu 29/8/13
77 |E4 CONSTRUCTION OF DELIVERY CHAMBER 575 days Tue 6/3/12  Wed 23/10/13
78 PUMP HOUSE-2 759 days  Thu 27/12/112 Mon 23/2/15 ¥
79 |Ed EXCAVATION FOREBAY, PUMP HOUSE FOUND & DELIVE 200days  Thu27/12/12 Tue 23/7/13
80 COMPLETION OF PCC AND FOUNDATION 200 days Tue 23/7/13 Sat 15/2/14
81 FOREBAY BED 250days ~ Wed28/8/13  Wed 14/5/14 )
82 FOREBAY SIDE WALL CONCRETE 165 days Sat 28/9/13 Tue 18/3/14 )
83 TRASH PIER CONCRETING INCLUDING GATES 160 days Mon 4/11/13 Fri 18/4/14 )
84 CONCRETING OF COLUMNS IN PUMP HOUSE UP TO CR 115days ~ Wed 18/9/13  Wed 15/1/14
85 CASTING OF CRANE BEAM 100 days ~ Mon 14/10/13 Sat 25/1/14 :
86 ERECTION OF EOT CRANE 115 days Thu 30/1/14 Fri 30/5/14
87 COMPLETION OF ROOF TRUSS AND ROOF COVER 211days  Wed 26/2/14 Thu 2/10/14 LG ]
88 ERECTION OF DRAFT TUBE 150 days Sat 31/5/14 Tue 4/11/14 )
89 DRAFT TUBE CONCRETE 150 days Sat 31/5/14 Tue 4/11/14 N2 )
90 ERECTION OF SPIRAL CASING 150 days Wed 2/7/14 Thu 4/12/14 )
91 CONCRETING OF SPIRAL CASING 150 days Wed 2/7/14 Thu 4/12/14 )
92 CONCRETING ABOVE SPIRAL CASING LEVEL UP TO MO 150 days Sat 2/8/14 Mon 5/1/15 —
93 ERECTION OF PUMPS 150 days ~ Wed20/8/14  Thu 22/1/15 Ne—
94 ERECTION OF MOTORS 150 days Sat 20/9/14 Mon 23/2/15 L}:
95 SUPPLY OF PIPES FOR RAISING MAIN 200days  Wed 12/6/13 Mon 6/1/14 ) ;
9% RAISING MAIN AND ANCHOR BLOCKS 153 days Tue 18/2/14 Sat 26/7/14 ?L—u
97 CONSTRUCTION OF CONTROL ROOM 175 days Sat 2/8/14 Fri 30/1/15 [~ P S——
98 CONSTRUCTION OF DELIVERY CHAMBER 440days  Tue29/10/13  Wed 28/1/15 J— H
99 SWITCH YARD WORKS & APPROVAL FROM KPTCL 521.38 days  Thu 10/11/11 Fri 3/5/13 v
100 |4 SWITCH YARD FOR PUMP HOUSE-1 210days  Thu 10/11/11 Thu 14/6/12 —r—~
101 |4 SWITCH YARD FOR PUMP HOUSE-2 400 days Thu 15/3/12 Fri 3/5/13 M ) :
102 TRANSMISSION LINES 295 days Tue 26/3/13 Sat 25/1/14 P——
103 |4 TRANSMISSION LINES TO PUMP HOUSE -1 250 days Tue 26/3/13  Tue 10/12/13 [VE*ﬁ—
104 TRANSMISSION LINES TO PUMP HOUSE -2 265 days Thu 25/4/13 Sat 25/1/14 b :
105 COMMISSIONING PROCEDURES 35 days Mon 23/2/15 Tue 31/3/15 1
106 |4 PRE-COMMISSIONING 15 days Mon 23/2/15 Tue 10/3/15
107 COMMISSIONING 5 days Tue 10/3/15 Mon 16/3/15
108 STABILIZATION 5 days Mon 16/3/15 Fri 20/3/15
109 PERFORMANCE GUARANTEE TEST 7 days Fri 20/3/15 Fri 27/3/15
110 COMPLETION 3 days Fri 27/3/15 Tue 31/3/15

UBP Package-Il Rev Programme
20-12-2012
RNSIL JV
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Upper Bhadra Project Detailed Proejct Reprot

Figure 10.3
SNC POWER CORPORATION (P) LIMITED
UPPER BHADRA PROJECT, Package -3
CONSTRUCTION PROGRAMME
2 ®
“N‘ ’I-I_-I 3 E 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39
S.No ACTIVITY s TO =3 = = = = = -
c o = c = o ° o c o = c = o ° o c o = c = o ° [ c o
= = ® 2 g 2 B 3 E K3 15 2 3 = ® 2 g 2 B 3 3 K3 15 2 3 = ® 2 g 2 B 3 E K3 15 2 3 g ® 2

1 UPPER BHADRA PROJECT PACKAGE - 3

IA |ENGINEERING

| Detailed Design & Engineering. 0.00 6.00 6.00

IB |COSTRUCTION ACTIVITIES

| Mobilisation of Men and Machinery. 0.00 3.00 3.00

Il Approach roads 0.00 6.00 6.00

i VERTICAL SHAFT

a Excavation (Depth = 45 m). 0.00 4.00 4.00

b Supports (Rock Bolt & Shotcrete). 0.00 4.00 4.00

] TUNNEL

1 APPROACH END (FACE-1)

Preparation of approach through canal to reach

tunnel portal from Approach end. 0.00 2.00 2.00

b Tunnel Portal Construction. 0.00 2.00 2.00

Tunnel Excavation from Face-1 Approach end

I ————
© |(Ch.0.230 to 1.230 Km) Length = 1.00 Km 800 | 1900 | 16.00 s s S S S S O S S

d Supports(Rock Bolt & Shotcrete and Permanent 3.00 19.00 16.00
Support).

e Tunnel Lining - Kerb : from Face-1. 13.00 20.00 7.00

f Tunnel Lining from Face-1-Overt. 20.00 | 28.00 8.00 W
g Drilling and Grouting. 22.00 | 30.00 8.00 %

h Invert Lining from Face-1. 23.00 | 31.00 8.00 %

2.0 FACE-2 THROUGH VERTICAL SHAFT

Tunnel Excavation from Vertical Shaft Face-2

a (Ch.3.280 to 2.755 Km , Length = 0.525 Km). 4.00 18.00 14.00 W

b Supports(Rock Bolt & Shotcrete and Permanent 4.00 18.00 14.00

Supports).
c Tunnel Lining from Face-2 - Kerb. 12.00 19.00 7.00 %
d Tunnel Lining from Face-2 - Overt. 19.00 23.00 4.00 *
e Driling and Grouting from face 2 o towards 2000 | 2400 = 4.00 %

f Invert Lining from Face -2 to towards Face -1. 21.00 25.00 4.00 &

3.0 |FACE-3 THROUGH VERTICAL SHAFT
Tunnel Excavation from Vertical Shaft Face-3

@ (Ch.3.280 to 3.780 Km , Length = 0.500 Km). 4.00 24.00 20.00

b Supports(Rock Bolt & Shotcrete and Permanent 4.00 24.00 20.00
Supports).

c Tunnel Lining from Face-3 - Kerb. 17.00 26.00 9.00 %

d Tunnel Lining from Face-3 - Overt. 23.00 30.00 7.00 %
e  |Drilling and Grouting. 24.00 | 31.00 7.00 %

f Invert Lining from Face -3 to towards Face - 4. 25.00 32.00 7.00 %

4.0 |EXIT END (FACE-4)

Preparation of approach through canal to reach

tunnel portal from Exit end. 0.00 200 2.00

b Tunnel Portal Concreting on the Exit end. 2.00 3.00 1.00

Tunnel Excavation from Face-4 Exit end (Ch.7.264
¢ to 6.289Km) Length = 0.975 Km. 3.00 21.00 18.00
d Supports (Rock Bolt & Shotcrete and Permanent 3.00 21.00 18.00
Supports)
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SNC POWER CORPORATION (P) LIMITED
UPPER BHADRA PROJECT, Package -3
CONSTRUCTION PROGRAMME

o
2 (7]
u ju 3 = 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39
S.No ACTIVITY s< TO oz - - e N N = o o
ga ¢ = § § § § § § & & § 5 5 8§ § § § & & g§ & & 8§ & 8§ ‘38 8 8 8§ 8 8 g &8 8 oz 8 8 3 ¥ %
= ° = = = = a s 0 = ° = = = = ° o 0 = a = = = = ° i (4] = x-) =
- 5 g = < | 2 3 3 2 3 S 2 3 S 8 = < | 2 3 3 2 8 o 2 3 S 2 = < | 2 3 3 2 8 o 2 3 S 2 =

»
o
S

e Tunnel Lining from Face - 4 - Kerb.

23.00 9.00 %
f Tunnel Lining from Face - 4 - Overt. 18.00 | 29.00 11.00 %\

g Drilling and Grouting. 21.00 | 30.00 9.00 %

h Tunnel Lining from Face - 4 Invert 22.00 31.00 9.00

1\ MISC. TUNNEL WORKS

a Shaft Plugging & other Misc. Works. 30.00 32.00 2.00 1

\ CANAL Works.

Exit Canal Excavation including rainy season

@ (Ch.7.264 to 9.930Km), Length = 2.666 Km. 2.00 12.00 10.00

Approach Canal Excavation including rainy season
b (Ch.0.00 to 0.230 Km), Length = 0.230 Km. 2.00 8.00 6.00
¢ Exit Canal Lining (Ch.7.264 to 9.930Km), Length = 7.00 15.00 8.00

2.666 Km.

Approach Canal Lining including rainy season M
d (Ch.0.00 to 0.230 Km), Length = 0.230 Km. 8.00 12.00 4.00

Vi CM & CD WORKS

a Construction of Super Passage - 2 Nos. 5.00 13.00 8.00 W\
b Construction of Road Bridges - 4 Nos. 7.00 19.00 12.00 %

VIl | DRAINGE & TURFING. 16.00 | 22.00 6.00 %

VIl |MISC.Civil Works 26.00 32.00 6.00 *\
IX | MISC. & FINAL CLEAN UP. 31.00 33.00 2.00 %

PREPARATION AND SUBMISSION OF b
X COMPLETION REPORT. 82,00 33.00 1.00 ‘
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Upper Bhadra Project Detailed Project Report
Figure 10.4: CONSTRUCTION PROGRAM FOR CHITRADURGA BRANCH CANAL & JAGALUR BRANCH CANAL

S| Year 1 Year 2 Year 3
No. Task Name Duration in months Duration in months Duration in months
) 12 3|/4 5 6|7 8 9|10 11 12(1 2 3|4 5 6|7 8|/9|10 11 12(1 2 3|45 6|7 /8 9|10 11 12
1 [Preparatory [—
5 Surveying, layout and EEE——
Investigation
3 Design |
4 |Land Acquisition |
5 |Execution
(i Earthwork excavation
of Canal T ———
(i) |Drip System - __ |
(|||) Canal StrUCtureS & CD |
works
(|V) L|n|ng of Canal |
6 Final Completion —
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Figure 10.5: CONSTRUCTION PROGRAM FOR TUMKUR BRANCH CANAL

S| Year 1 Year 2 Year 3
No. Task Name Duration in months Duration in months Duration in months
) 1.2 3|4 5 6|78 9|10 11 12|12 3|4 5 6|7 8 9|10 11 12(1 2 3|4 5 6|7 8 9(10 11 12

1 |Preparatory [F—

5 Surveying, layout and

Investigation
3 |Design ]
4 Land Acquisition |

5 |Execution

Earthwork excavation
of Canal

Canal Structures & CD
works

-
(ii) |Drip System ]
- |
]

(iv) [Lining of Canal

6 |Final Completion —
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Upper Bhadra Project Detailed Project Report

ENERGY REQUIRMENT

Preamble

Energy Security and independence along with climate change is one of the most important issues & today power
generation from renewable energy sources is increasingly becoming important all over the world, as we strive to
mitigate greenhouse gases like carbon dioxide, methane, nitrous oxide, carbon monoxide, CFC-12, HCFC-22
which are produced by combustion of fossil fuels and climate change issues. India cannot rely indefinitely on
fossil based energy sources, so there is growing need for renewable energy projects like solar, wind, biomass,
small hydro etc to meet the growing needs of power requirements.

Potential for generating renewable energy is huge, there is growing realization in the Government and private
sector to harness all available Renewable energy sources, which is now transforming into reality with the
increased Government focus on renewables.

Solar Power is a safe bet, since it is available in abundance and offers best solution as an alternative to fossil
fuel emissions and Global Warming. Mother Earth receives solar energy at the rate of approximately 1,20,000
TW. This exceeds both in the global consumption rate of about 15 TW and any conceivable requirement in
future. It is a fact that Solar Energy is the largest exploitable renewable source, as more energy from Sun that
Earth gets in one hour, than all the energy consumed by human in the entire year.

Now a day it is becoming very important to utilize renewable energy such as Solar Power energy since there is
considerable defficiate of Hydro Electric Power and other Thermal Power generation.

Solar Power is available in abundance and offers best solution as an alternative  to Hydroelectric or Thermal
Power generation.

Upper Bhadra Project is a lift irrigation Project and the power required to lift the required quantum of water can
be generated from Solar Power Energy with a considerable less cost as compared Thermal or Hydroelectric
power.

Solar power plants provide the following benefits

o Savings of precious thermal / fuels.

o Sunlight is free & abundant.

o Solar power system are easy to operate and less maintenance.
¢ Reduces accumulation of Carbon content in atmosphere.

¢ Noise less and pollution free.

o Saves Electrical Charges.

Background

Upper Bhadra Project creates an Irrigation Potential of 2,25,515 Ha in Chikkamagalur, Chitradurga, Davanegere
& Tumkur District. And provision to fill 367 tanks in command area.

17.4 T.M.C of water is proposed to be lifted from river Tunga at upstream of Upper Tunga Project in 2 stages and
is led into existing Bhadra reservoir. 29.9 T.M.C of water is lifted from Bhadra reservoir, again in 2 stages and
carried through a tunnel of 6.9 km. Chitradurga & Tumkur Branch Canal takes off at the exit of tunnel and
distributes water for irrigation and tank filling. Chitradurga Branch Canal runs for an length of 138 km and Tumkur
Branch Canal runs for a length of 157 km.

Power requirement for lifting water from Tunga to Bhadra reservoir (Package-I) is about 63 M.W and liting water
from Bhadra to tunnel near Ajjampura (Package-ll) is about 122 M.W, further power requirement for drip
irrigation to an extent of 2,25,515 Ha considering 39% of the area by pressurized system is about 10.43 M.W.
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Thus the total requirement of power under Upper Bhadra Project including Tarikere lit scheme is about 200
M.W.

A provision of 1500 crores for required power generation by wind is made in D.P.R and this wind energy will be
utilized for the entire project including drip irrigation instead of Electric Power Energy.

Further a project visit was undertaken by Chief Engineer (PAO), C.W.C, along with Director and Deputy Director
during 17t to 19" Aug 2015. During the inspection and wrap up meeting some suggestions were made for
Techno Economical improvements in the project proposal.

Objective of Present Report

One of the suggestion made is as “Appropriate tie-up with Solar Power Energy may be worked out for installation
of solar panel on canal tops which would increase benefits and offset pumping energy cost and at the same time
reduces evaporation losses.

As per suggestion made by C.W.C inspection team a detailed report is prepared to mitigate the required power
energy by utilizing the renewable energy that is Solar Power Energy by installing solar panels on the top of the

canal.

Project Area & Location:

The lifting point of Tunga water is located at the fore shore of Upper Tunga Dam near Muthinakoppa village of
Narasimharaja pura taluk and water is delivered to Bhadra reservoir.

Upper Bhadra main canal takes off from Bhadra reservoir. The open canal runs for length of 40.535 km. Water
is proposed to be lifted in 2 stage. The alignment passes through Tarikere Taluk and is proposed to cross the
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ridge between Bhadra Valley and Vedavathi Valley through a tunnel of length about 6.9 km. The tunnel ends
near Ajjampura town of Tarikere taluk.

Tarikere Gravity canal off takes from the tunnel intake at Ajjampura and runs on both sides of Upper Bhadra
Project Canal to provide irrigation facilities to 3650 Ha, land and filling up of 33 tanks coming under this atchkut.
The water is also being lifted from tunnel in take at Ajjampura to provide irrigation facility to 16500 Ha. Of land
& filling 46 tanks coming under this command.

Alignment of Chitradurga Branch Canal off takes after tunnel and passes through Tarikere, Kadur taluks of
Chikkamagalur district, Hosadurga, Hiriyur, Holalkere, Chitradurga and Challakere taluk of Chitradurga district.
The length of Chitradurga Branch Canal is 138 kms.

Tumkur Branch Canal also off takes after after tunnel and passes through Tarikere, Kadur taluks of
Chikkamagalur district, Sira & Chikkanayakanahally taluks of Tumkur District and Hosadurga & HIriyur taluks
for length of 157 kms.

Now it is proposed to install solar panels on the top of Chitradurga Branch Canal and Tumkur Branch Canal at
selected reaches. Since Hosadurga, Hiriyur and Chikkanayakanahalli taluk are draught prone areas and
abundant sunlight is available almost throughout the year.

From Chitradurga Branch Canal about 55 km (40% of total length of canal) and from Tumkur Branch Canal
63 km (40% of total length of canal) selected length can be utilized for installation of solar panels to generate
solar power energy.

Description of Canal Features:

r‘?(l)" Canal Features Details
1. | Canal Chitradurga Branch Canal and Tumkur Branch Canal
2| selected location CBC -55km
TBC -63 km
3. | Latitude 130 49 12.86"
4. | Longitude 76° 11'20.73"
5. . - , CBC: 1:10000 ,1: 8000, 1:5000
Gradient along the identified location TBC - 1:8000 1: 5000
6. | Bed width of canal 6.0 mts to 5.0 mts
7. | Top width of canal Varies from 15 to 25 mts
8. | Topspanin mts Varies from 15 to 25 mts
9. | Type of Soil Good gravally top soil and hard rock reaches
10. | Water level in canal Average 722.227

Solar Energy Scenario

Background

Climate change is a derivative of unsustainable use of fossil fuels. To minimize this process of adverse alteration
of weather phenomenon and reduce global warming, it is imperative to reduce the use of fossil fuels by switching
to clean renewable sources. Development of solar generation plants/parks is one such endeavor to mitigate the
process of climate change. Globally, this initiative has been taken up to a level of commercial generation of
power. And now India has taken a proactive approach to absorb the technology to harness the vast potential of
solar energy.

Solar energy is extremely beneficial as it is non-polluting and its generation can be decentralized. There is need
to come together and take initiatives to create technologies for a greater use of these sources to combat climate
change by reducing the emission of greenhouse gases.
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This section presents a brief outlook on the solar energy scenario at national and state level, specifically in the
state of Karnattaka. In addition this section discusses the available solar PV technologies, their evaluation and
impact on environment.

Solar Energy- India Scenario

India is blessed with abundant solar energy and if harnessed efficiently, the country is capable of producing
trillion-kilowatts of electricity. The fact that India is densely populated and having high solar insolation, is an ideal
combination for using solar power in India. It has the advantage of permitting the decentralized distribution of
energy, thereby empowering people at the grassroots level Figure on next page, shows the solar resource map
of India.

The daily average solar energy incident over India varies from 4 to 7 kWh/m2 with about 1500-2000 sunshine
hours per year (depending upon location). With about 300 clear, sunny days in a year, India’s theoretical solar
power reception, on only its land area, is about 5000 Petawatt-hours per year (PWhlyr) (i.e. 5000 trillion kWh/yr
or about 600 TW). If this energy is harnessed efficiently, it can easily reduce nation’s energy deficit scenario and
that to with no carbon emission.

In the solar energy sector, some large projects have been proposed, and a 35,000 km2 area of the Thar Desert
has been set aside for solar power projects, sufficient to generate 700 GW to 2,100 GW. Also India's Ministry of
New and Renewable Energy has released the JNNSM Phase 2 Draft Policy, by which the Government aims to
install 10GW of Solar Power and of this 10 GW target, 4 GW would fall under the central scheme and the
remaining 6 GW under various State specific schemes.

Table below is presenting the State wise installed solar power capacity under JNNSM and various State
programmes.

Table 3 go?vtgiec\gvpgii![;sl@ed Solar States/ Union Territory Solar Capacity (MW)
1. Gujarat 698.81
2. Rajasthan 201.65
3. Andhra Pradesh 24.75
4. Maharashtra 21
5. Karnataka 19
6. Tamil Nadu 17.1
7. Jharkhand 16
8. Uttar Pradesh 14.38
9. Orissa 13
10. Punjab 9.3
11. Madhya Pradesh 7.96
12. Haryana 7.8
13. Uttarakhand 51
14, Chhattisgarh 4
15. Delhi 25
16. West Bengal 21
17. Lakshadweep 0.8
18. Andaman & Nicobar 0.1

Total 1,050 (Approx)

11.4.3 Solar Energy- Karnataka

Karnataka get an annual average solar insolation of 5.55 KWh/m2/day The state have very good solar potential
and favorable Government policies towards solar energy utilization. Karnataka can tap solar radiations with 300-
330 clear sunny days. Below Figure give the districts wise average insolation in Karnataka annually.
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Government of Karnataka has already issued a Policy for harnessing Renewable Energy in year 2014. Based on
the progressive views adopted in past five years in respect of solar generation under this Policy, the State is in
the advanced stage of preparedness for installation of large scale Grid Interactive Solar Power Plants in next 5 to
10 years.

Karnataka has a total wasteland area of 13030.62 km2. Electric energy could be developed in that area is
5785.59 MU/day. Annual electrical energy generated in that area is about 21,11,742 MU. By considering the 2%
of wastelands (260.61 km2) annual electricity generated is about 42,233 MU. This shows that the electricity
generated would be at least 1.14 times higher than the present demand (36975 MU).

Government of Kamataka has identified land banks in various Districts for setting up of Grid Interactive Solar
Power Projects. The Government is also planning to set up Sub stations at these vantage locations to evacuate
the power generated by the developers.

The Karnataka Renewable Energy Development Ltd. (KREDL) has already taken the initiative in line with the
Solar Policy and has selected project developers by conducting tariff based competitive bidding for

allocation of 80 MW of solar project capacity. The lowest winning bid was submitted at a tariff of INR 7.94/kWh.

The electricity sector in Karnataka is a major contributor to the State’s growth. This sector has continuously
grown and undergone major structural changes in consonance to the challenges of the changing socio-economic
needs as well as the regulatory regime. The State energy sector is served by the following 100% Government
owned companies.

Technology Evaluation

Solar Power can be generated using two types of technologies. These are:

e  Solar Photovoltaic (PV) Technology - It collects and converts solar radiation directly into DC electricity.

e Concentrating Solar Power (CSP) - It concentrates solar radiation to high temperatures to be
thermodynamically useful for conventional thermal electricity generation plants and is also known as
Concentrating Solar Thermal Power (CSP) systems.

Solar Photovoltaic Systems Technology

In PV technology, the photovoltaic cells use ‘photoelectric effect’ to generate electricity on exposure to sunlight.
These cells capture both direct and diffused solar radiation. The PV technology was first discovered in 1990s and
today it has been matured to the capacity of large multi-megawatt generation plants. Costs associated with this
technology are comparatively high, but the technology is well-known and reliable.

These are different types of photovoltaic technologies based on material used. These are:

o Silicon based Crystalline PV
e Thin Fiim PV

Concentrating Solar Power (CSP)

Concentrating solar power plants convert the sun’s energy into high temperature heat using various mirror
configurations. This high temperature heat can be used to generate power in a conventional steam cycle instead
of, or in addition to, burning fossil fuels. The amount of power generated by a CSP plant depends on the amount
of direct sunlight.

CSP is well suited for centralized power production in areas with high levels of direct solar radiation. Although far
from a new technology, CSP applications are still maturing and can be quite different in formation depending on
the particular site specific needs. The relatively low number of manufacturers, suppliers and CSP system
designers internationally reflects the highly specialized nature of this field. Expertise tends to be limited to those
countries and areas where there is high solar radiation on an annual basis.
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A key advantage of CSP is that liquid salt based storage can be added to a CSP plant to allow power to continue
to be generated when the sun sets thus providing supply with a similar profile to conventional power plants.
These attributes make CSP an attractive renewable energy option in the sunbelt regions worldwide.

CSP technologies are generally categorized by the methods that are used to concentrate solar energy and
produce a usable energy source. The two main categories are ‘line concentrators’ and ‘point concentrators’. Line
concentrator systems may achieve concentrating factors up to one hundred while point concentrators may
achieve concentrating factors on the order of thousands.

There are currently four main types of CSP technology in these two groups. These are:

Parabolic Trough CSP,

Fresnel-type CSP,

Dish-Engine CSP Systems and

CSP Central Receiving Systems (also called Solar Power Towers)

Technology Recommendation

Various factors should be considered while selecting a solar technology. These factors include application,
implementation cost, return on investment, operation and maintenance, location, land availability and efficiency.
CSP might be a suitable solution for plant capacities greater 50 MW and where water is sufficiently available. PV
technology is more suitable for lesser capacities.

Considering the location identified for setting up the proposed 10 MW Solar Power Plant and various factors
enumerated earlier, Solar PV is recommended. Further, choice of a particular cell technology (mono crystalline,
multi-crystalline, thin film) depends mainly upon a combination of efficiency and environmental factors.
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ENVIRONMENTAL IMPACTS

In order to asses potential environmental impacts arising due to the Proposed UPPER BHADRA PROJECT,
M/s Environmental Health & Safety Consultants, Bangalore have been awarded the contract to carryout
Environmental Impact Assessment (EIA) study Report considering the various components/activities of the
Project and their possible impacts on the surrounding environment i.e, in the study area along with incorporating
baseline data for various Environmental Components, viz. Air Environment, Water Environment, Noise
Environment, Land Environment, Biological Environment (Terrestrial Ecology and Aquatic Ecology), Public
Health, Demography and Socio-Economics along with the parameters of human interest and to prepare
Environmental Management Plan (EMP) for mitigating adverse impacts along with delineation of post project
Environmental Monitoring Programme.

The EIA report presents baseline data collected during three seasons viz, Winter Season (December 2007 to
February 2008), Pre-Monsoon Season (March 2008 to May 2008) and Monsoon Season (June 2008 to
September 2008) for air, water, noise including land, biological and socio-economic components of environment;
identification, prediction and evaluation of impacts and delineation of Environmental Management Plan (EMP) for
mitigation of adverse impacts due to the Proposed Upper Bhadra Project.

Government of Karnataka have accorded administrative approval for Upper Bhadra Project (Part-1) vide Order
No: WRD 152 VIBHYAE 2004 (Part-1), Bangalore dated 15-09-2008 for its Modified Estimate of * 5985.00 Crores
of which 3388.00 Crores (as per 2007-08 SR) for Irrigation Component-Part A and 2597.00 Crores (as per 2007-
08 SR) for Water Supply Component-Part B. Hence, detailed EIA study Report has been prepared considering
“Irrigation Component-Part A” only and Environmental Clearance sought is for the same.

The proposed project falls under Schedule 1 (c), Category “A” as per the new EIA Gazette notification dated
14.9.2006. Hence requires prior Environmental Clearance from the Ministry of Environment and Forests (MoEF),
Government of India, New Delhi for establishment, operation and execution of the project.

Table 12.1: Environmental Attributes and Frequency of Monitoring

r‘il)'_ Enmngm Parameters Frequency of Monitoring/Particulars
1. | Air SPM, RSPM, SO and NOx. 24 hourly continuous at each station twice a week
for two consecutive weeks, in each season
covering three full seasons at 38 stations.
2. Meteorology Wind speed and Wind direction, | Micro-Meteorological Station established in the site
Temperature, Relative Humidity, | operated continuously for three full seasons. In
Rainfall, Atmospheric Pressure, | addition to the above, data is also collected from
Solar Radiation and others secondary sources like IMD, Literature efc,
3. | Water Physico-Chemical and | Once during each season covering three full
Bacteriological Parameters seasons at 38 locations.
4. Ecology Terrestrial  Flora and Fauna, | Through field visit during the Study period and also
Aquatic Flora and Fauna through literature survey of Forest Department
Working Plans. Details also collected from
Botanical Survey of India, Zoological Survey of
India and website of IUCN, Redlist, 2008.
5. Noise Leq Day dB(A) and Leq Night | 24 hours continuous recording/monitoring at each
dB(A) station once in each season covering three full
seasons at 40 stations during Day and Night.
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6. | Soil Parameters related to agricultural, | Once during each season covering three full
irrigation and general. seasons at 38 locations.
7. Land Land use pattern, Seismicity, Soil | Through field survey also, details are collected

Erosion, Forest Area, Agriculture
and Cropping Pattern and others.

based on data published in District Census
Handbooks, from Karnataka State Remote Sensing
Application Center (KSRSAC), Survey of India, and
Department of Agriculture and also from the Govt.
Websites.

others

8. | Socio-Economic | Population, Literacy, Income, | Through field survey also, details are collected
Aspects Medical, Education, | based on data published in District Census
Transportation, Water  Supply, | Handbooks, Health Department, Town Municipal
Villages, Financial, Tourist spot, | Corporation and from Official Govt. Websites.
etc.,
9. | Geology Rocks, Minerals, Soil, Ores and | Data/Details collected from Geological Survey of

India, Geology and Mines Dept. Central Ground
Water Board, Bangalore and also from Official
Govt. Websites.

10. | Hydrology

Drainage area pattern, Nature of
streams, Water Bodies, aquifer
characteristics, water table, yield

Data/Details collected from Geological Survey of
India, Geology and Mines Dept. Central Ground
Water Board, Bangalore, Irrigation Dept. and also

etc., from Official Govt. Websites.

Project Site Details

The site is located at 13%18'0” N Latitude and 75%28’0” E Longitude. The entire project site includes the area
from the offtake of Tunga River in Chikkamagalur District to Command Area under Chitradurga District, Tumkur
District & Davangere District. The proposed Canal alignment, intake structure, various lift points, delivery
chambers, tunnel and command areas will pass through State and Reserved Forests. This project falls under K-8
Sub-basin.

About 351.97 Ha of Forest area and 5120.555 Ha of private land is required for construction of the proposed
project. Lands will be acquired as per Land Acquisition Act 2013. This includes both agriculture and undeveloped
land.

The overall climate of the Chikkamagalur project site area is very agreeable and cool, as it comprises of a large
extent of hilly terrain. The cold season is from December to February, followed by the hot season from March to
May. The period from June to September constitutes the Southwest monsoon season. October and November
may be termed the post monsoon or retreating monsoon season. The humidity is very high during the monsoon
season, generally exceeding 90 percent. It is comparatively less during the rest of the year. The driest part of the
year is the period of January to March.

The overall climate of the Chitradurga project site area including Command Area is very hot and semidry, as it
comprises of some extent of rocky hilly terrain. The cold season is from December to February, followed by the
hot season from March to May. The period from June to September constitutes the Southwest monsoon season.
October and November may be termed the post monsoon or retreating monsoon season. The humidity is very
high during the monsoon season, generally exceeding 80 percent. It is comparatively less during the rest of the
year. The driest part of the year is the period of March to May.

The Tumkur district falls in the eastern dry agro climatic zone. The temperatures start rising from January to peak
in may, around 40° C is common. Thereafter it declines during the monsoon period. The humidity is lowest during
the dry season and highest during the monsoon period.
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The Davangere district falls under central dry agro-climatic zone of the Karnataka state and is categorized as
drought prone. Normal climatic parameters of the district are increasing temperature from March to May, usually
maximum April month and minimum temperature that is coldest month during month of December.

The Average Annual Rainfall in Chikkamagalur areas is 758 mm. It varies from a low of 595 mm in Kadur Taluk
to a high of 2379 mm in Mudigere. Average Annual Rainfall in Chikkamagalur District is 1904mm.

The Average Annual Rainfall in Chitradurga areas is 475 mm and Average Annual Rainfall in Chitradurga District
is 486.7 mm. The maximum precipitation of over 80% of total annual rainfall occurs in four months between April
and October.

The probability of occurrence of Annual Rainfall of Tumkur areas between 500-800mm is 75%. September is the
wettest month with monthly rainfall in excess of 170 mm. Annual Rainfalls in the district varies from over 900mm
in Tumkur to around 600mm in Pavagada.

In Chikkamagalur areas, winds are generally very light during the period from May to September and in case of
Chitradurga areas during Post-monsoon, there will be continuous blowing of wind, with velocities reaching 10
Km/hr. In Tumkur Areas, the winds are predominantly south westerly during the summer monsoon and
northeasterly during the winter monsoon.

Project Description

The entire proposed project comprises of implementing the scheme with following components:

o Lifting water from Tunga River to Bhadra Reservoir in two stages.

o  Construction of canal from Bhadra Reservoir to Delivery Chamber including two lifts and a tunnel of 6.90 Km
length and

o Tarikere lift provide irrigation facility to 20,150 Ha of land in Chikkamagalur district including Restoration of
33 Tanks coming within the Command Area and filling of 46 Tanks.

o Canal network to provide irrigation facility to 2, 25,515 Ha of land in Chikkamagalur and Chitradurga, Tumkur
and Davangere Districts including filling 288 tanks situated within the command area.

The requirement of water for irrigation (Kharif season only) and filing tanks under different taluks of

Chitradurga, Chikkamagalur, Tumkur and Davangere districts (command area) will be as under:-

Table 12.2: Requirement of Water for Proposed Irrigation

SI. No. Name of District / Taluk Areain Ha Requm.eme.n t of Water for
Irrigation (TMC)
A. Chikkamagalur
1. Tarikere 22189 1.40
2. Kadur 22366 217
Sub-Total 44555 3.57
B. Chitradurga
1. Hosadurga 44608 4.61
2. Holalkere 371 0.04
3. Hiriyur 67034 6.83
4. Chitradurga 28966 2.96
5. Challakere 13266 1.42
Sub-Total 154245 15.86
C. Tumkur
1.Chikka nayakanahalli 4657 0.45
2. Sira 14558 1.39
Sub-Total 19215 1.84
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SI. No. Name of District / Taluk Areain Ha Requm.eme.n t of Water for
Irrigation (TMC)

D. Davangere
1. Jagalur 7500 0.63
Sub-Total 7500 0.63

E. Water requirement for tank filling (367 no. tanks - | 6.00+2.00 8.00
6.00 TMC) including Vani Vilas Sagr agumentation
(2.00tmc)
Grand Total 225515 29.90

Requirement of land for the Proposed Project

(@) ForestArea  -351.97 Ha
(b) Private land - 5120.555 Ha

Villages Benefited by the Proposed Project

Total villages benefited under Chikkamagalur District = 199 Nos.
Total villages benefited under Chitradurga District = 442 Nos.
Total villages benefited under Tumkur District = 110 Nos.

Total villages benefited under Davangere District = 36 Nos.
Total villages benefited = 199+442+110+36 = 787 Nos.

Benefit cost ratio of Upper Bhadra project worked out for 10% interest on Capital investment adopting technical
advisory committee based “Bor Model” suggested by Gadgil committee. Finally benefit cost ratio is calculated by
dividing the annual benefits from annual costs which works out to 1.024 for 10% interest.

Hydrology and Irrigation Planning

Proposed 29.90 TMC Utilization

The requirements for irrigation using LPS drip system and tank filling in the districts of Chikkamagalur,
Chitradurga, Davangere and Tumkur that can be met out of the above allocation is worked out keeping in view
the following.

() The total area under Chitradurga Branch Canal is 107265 Ha utilizing 11.44 TMC of water.

(i) The area under Tumkur Branch Canal is considered as 84900 Ha utilizing 7.28 TMC of water.
(i)~ The area of Jagalur Branch Canal (JBC) is considered as 13200 Ha utilizing 1.39 TMC of water.
(

iv)  The area under flow and lift canals in Tarikere taluk is 20150 Ha as per approved project area with drip
irrigation, keeping the utilization of 1.79 TMC for Irrigation.

(v)  In addition, 8.00 TMC of water is proposed to be utilized for filling of Tanks under Kadur, Tarikere,
Hosadurga, Hiriyur, Chitradurga, Sira, Chikkanayaknahalli, Pavagada, Holalkere, Challkere and
Molakalmuru taluks.

Proposed Cropping Pattern for Micro Irrigation

The cropping pattern to be adopted post irrigation during khariff season is approved by the State Agricultural
Department, comprising of semidry crops as shown below with 100% intensity of irrigation.

Ground nut - 45% of the ICA
Jowar - 15% of the ICA
Maize - 10% of the ICA
Pulses - 10% of the ICA
Sunflower - 20% of the ICA

The ICA envisaged is 2,25,515 Hectares
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Baseline Environmental Studies

Table 12.3: Primary Data Collected for Various Environmental Aspects

Parameter Locations for Pr9posed Data Source
Collection

Air Quality 37 locations Primary

Water 38 locations Primary

Meteorology 1 location Primary and Secondary
Sail 38 locations Primary and Secondary
Noise Level 40 locations Primary

Ecology Study Area Primary and Secondary
Geology and Hydrology Study Area Secondary

Land use Study area Primary and secondary
Socio-Economic Study Area Secondary

*Secondary data collected from published sources, Government agencies and from Official Websites.

Land Environment- Base Line Status

The Land use pattern of the entire proposed project site and surroundings area is categorized into Forest area,
Private Lands and Agricultural Lands. Command Area of about 225515 Ha, falls under the influence of
Chitradurga, Chikkamagalur, Tumkur and Davangere Districts. However, before filling up of tanks in the
command areas, desilting of tanks are proposed to be taken up.
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l

Table 12.4: Estimated Land Acquisition and Forest Type Details

Sl Taluk/ N fth T f Chainage of Canal Length of Canal Area Required
. . o alu ame of the ype 0 Km ength of Cana rea Require
No | Details of the Canal | Purpose of Land Acquisition District Forest Forest (Km) in Forest (m) (Ha)
From To
1. | Link Canal from River Construction of Canal N.R.Pura/ Aramballi State
Tunga to Bhadra Shimoga Forest
2. Reservoir Construction of Power line N.R.Pura/ Aramballi State
) 94.06
Shimoga Forest
3. Construction of Electrical sub N.R.Pura/ Aramballi State
station and dumping yard Shimoga Forest
4, Upper Bhadra Main Construction of Headwork .
Tarikere/ . State
Canal Chikkamagalur Gurigi Gudda Forest
5. Construction of Canal 9 88.80
6. Construction of Canal Tarikere/ Gurupur Reserved
Chikkamagalur Forest
7. Chitradurga Branch Construction of Canal Hosadurga/ Devaragudda State 37.498 41.094 3596 19.86
A Canal Chitradurga Forest
' 42.390 43.582 1192 5.48
9. Ho§adurga/ Janakal State 534 56.741 3341 25 34
Chitradurga Forest
10. Hglalkere/ Lakkihalli State 67.30 70,819 3519 30,61
Chitradurga Forest
1. Hogadurga/ Lakkihalli State 70,819 80 369 9550 59 97
Chitradurga Forest
12. lelyur/ Lakkihalli State 80.369 82002 1633 771
Chitradurga Forest
13. | Tumkur Branch Canal Construction of Canal . Kadur/ Udugere State 60.291 60.948 657 230
Chikkamagalur Forest
14. Chiknayakanhalli Bukkapatna State
and Gubbi/Tumkur Forest 145172 | 155.208 10036 31.06
Total 364.50
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Soil Quality Assessment

Standard techniques of soil survey were used to obtain qualitative and quantitative data on the soils. Various soil
quality parameters viz., pH, electrical conductivity, chloride, available calcium and magnesium, phosphorus,
exchangeable sodium and potassium, available nitrogen etc., were determined employing standard methods of
analysis.

From the overall results of the physico-chemical analysis of the soil samples, it is noticed that, the soil pH values
range between 6.5 and 8.5 and most of the values belong to soil reaction index I, which shows that the soils of
the study area are under the neutral range. The electrical conductivity of the soil samples were observed to be in
the range between 73 and 428 pmhos/cm indicates Salinity of the soils are in Low and Medium range. Based on
the rating chart of soil tests, all the soil samples belong to Normal i.e., Salt Index |, where as Organic Carbon
content of soil samples were observed to range from 0.08 to 4.8 percent. As per the nutrient index, the Organic
Carbon, Available Phosphorus (P) and Available Potassium (K) in soil samples are at Medium Level. Overall,
results of the soil quality analysis revealed that, it holds good for cultivation.

Water Environment - Base Line Status

Various water quality (Physico-Chemical and Bacteriological) constituents viz., pH, Turbidity, Electrical
conductivity, TDS, Alkalinity, Chlorides, Total hardness, Calcium hardness, Magnesium hardness, Nitrate,
Sulphate, Fluoride, Sodium, Potassium, Total Coliform and Faecal Coliform were determined employing
Standard Methods.

Table 12.5: Comparative Assessment with Standards Prescribed by BIS for Drinking Water (Winter Season - December

2007 to February 2008)
No. of samples above maximum
Parameters Maximum Permissible limits (BIS- permissible limit prescribed by
10500: 1991) (BIS-10500:1991)
Number

pH 6.5-8.5 01
EC (umhos/cm) 3000 0
Turbidity (NTU) 10 0
TDS 2000 0
TH as CaCOs; 600 05
Caas CaCOs 200 12
Chlorides 1000 0
Sodium 200 0
Potassium 10 0
Fluoride 1.5 0
Sulphates 400 0
Nitrates 45 0
Phosphates 0.3 0
Colour (Hazen unit) 25 0
Total Coliform (MPN) 01/100 ml 04
Faecal Coliform (MPN) Nil/100 ml 02

Note:

o All values are expressed in mg/l except for Turbidity, pH, Colour and Conductivity.

e Total Coliform and Faecal Coliform in MPN Count.
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Table 11.6: Comparative Assessment with Standards Prescribed by BIS for Drinking Water (Pre Monsoon Season - March

2008 to May 2008)
No. of samples above maximum
Parameters Maximum Permissible limits permissible limit prescribed by
(BIS-10500: 1991) (BIS-10500:1991)
Number

pH 6.5-8.5 02
EC (umhos/cm) 3000 0
Turbidity (NTU) 10 0
TDS 2000 0
TH as CaCOs; 600 04
Caas CaCO; 200 19
Chlorides 1000 0
Sodium 200 0
Potassium 10 0
Fluoride 1.5 0
Sulphates 400 0
Nitrates 45 0
Phosphates 0.3 0
Colour (Hazen unit) 25 0
Total Coliform (MPN) 01/100 ml 03
Faecal Coliform (MPN) Nil/100 ml 01

Note:

o All values are expressed in mg/l except for Turbidity, pH, Colour and Conductivity.
o Total Coliform and Faecal Coliform in MPN Count.

Table 12.7: Comparative Assessment with Standards Prescribed by BIS for Drinking Water (Monsoon Season - June 2008

to September 2008)
No. of samples above maximum
Parameters Maximum Permissible limits | permissible limits prescribed by
(BIS-10500: 1991) (BIS-10500:1991)
Number |

pH 6.5-8.5 03
EC (umhos/cm) 3000 0
Turbidity (NTU) 10 0
TDS 2000 0
TH as CaCO; 600 03
Ca as CaCOs 200 07
Chlorides 1000 0
Sodium 200 0
Potassium 10 0
Fluoride 1.5 0
Sulphates 400 0
Nitrates 45 0
Phosphates 0.3 0
Colour (Hazen unit) 25 0
Total Coliform (MPN) 01/100 ml 07
Faecal Coliform (MPN) Nil/100 ml 04

Note:
e Allvalues are expressed in mg/l except for Turbidity, pH, Colour and Conductivity.
e Total Coliform and Faecal Coliform in MPN Count.
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From water quality analysis results, it is inferred that, majority of water samples analysed have shown results
well within the Maximum Permissible Limits (BIS 10500:1991 Drinking Water Quality Standards). Very few water
samples were bacteriologically contaminated. Also, from the above comparative assessment tables, pH of the
water above 8.5 can be noticed in very few water samples i.e 6 No.s. Water quality analysed for Irrigation
parameters such as Sodium Absorption Ratio (SAR), Residual Sodium Carbonate (RSC) and Percent Sodium
have revealed most of the water samples suitable for Irrigation purposes and w.r.t Salinity of water, majority of
water samples revealed medium salinity (Class Il) which is suitable for Irrigation.

Air Environment

The ambient air quality monitoring stations (37 Stations) were selected based on the projected impact of the project
on the human settlements, flora and fauna of the study area. The Respirable Dust Sampler was used for the
selected stations at a suitable level (3 m height from Ground Level), for monitoring the primary pollutants [IS: 5182
(part14) 1985].

The primary pollutants were monitored at each monitoring station continuously for 8 hours twice a week for two
weeks in each season completing three full seasons were:

Suspended Particulate Matter (SPM)

Respirable Suspended Particulate Matter (RSPM)
Sulphur Dioxide (SO-)

Oxides of Nitrogen (NOy)

SPM values ranged between 15.7-158.2 wg/m3, RSPM values ranged between 1.3 - 64.6 wg/m? SO, values
ranged between 0.2 - 15.7 wg/m3and NOx values ranged between 0.5 -17.2 pg/m3. Hence, Ambient Air Quality
Monitoring results at all the locations were observed to be well within the National Ambient Air Quality (NAAQ)
Standards.

Meteorological Conditions

Summary of the Micro-Meteorological data obtained by establishing Micro-Meteorological station near Bhadra
Dam during Study Period is presented here under.

Temperature
Sl. No. Description Minimum Temperature (°C) | Maximum Temperature (°C)
1. Winter season Mean 12.20C 34°C
2. Summer season Mean 22.50C 36°C
3. Monsoon season Mean 16.4°C 32°C
Humidity

Annual mean humidity (morning - 8.30 am) - 71 %
Annual mean humidity (evening - 5.30 pm) - 52 %
Max.Humidity 88 %

Minimum Humidity 48 %

Wind Speed and Wind Direction

Mean wind speeds (high) 22.5 Kmph - Feb
Mean wind speeds (Low) 3.5 Kmph - Dec

Predominant Wind Directions
Dec.2007 - Feb 2008 N, NE, NN
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Noise Environment

Ambient Noise Level Monitoring was performed at 40 Stations. Sound Level Meter (SE 322 CENTER), was used
for monitoring noise levels during Day and Night time and computed for Leq Day and Leq Night values using SE
322 software. The instrument used measures the sound in terms of decibel unit denoted by dB (A). Leq Day
values varied between 41.9 dB (A) and 58.7 dB (A) and Leq Night values varied between 31.2 dB (A) and 46.8
dB (A). Hence, Ambient Noise Level Monitoring results at majority of the locations were observed to be well
within the Central Pollution Control Board (CPCB) Standards.
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12.12 Socio-Economic Environment

Table 11.8: District Wise Details at a Glance

ITEMS Person / Male / Female | Chitradurga District | Chikkmagalur District Tumkur District Davangere District
Person 1660378 1137753 2681449 1946905
Total Male 843411 567483 1354770 989602
Female 816967 570270 1326679 957303
Person 1332012 898079 2078665 1317816
Population Rural Male 678352 448099 1050056 670545
Female 653660 449980 1028609 647271
Person 328366 239674 602784 629089
Urban Male 165059 119384 304714 319057
Female 163307 120290 298070 310032
Decimal Population Growth Rate (as per Census 2011) 9.39 -0.28 3.74 8.7
Geographical Area (Sq.Kms) 8440 7201 10597 5924
Density of Population(Persons/Sq.Kms) 197 158 253 329
Sex Ratio(No.of Females per 1000 Males) 969 1005 979 967
Sex Ratio(0-6 age-group) 933 963 952 931
Person 73.82 79.24 74.32 76.3
Literacy Rate(as per Census 2011) Male 81.37 85.66 82.05 83.02
Female 66.05 72.88 66.45 69.39
;g(;(;t)antage of Urban population to total Population (as per Census 20,00 21,00 2200 3200
Percentage of Total Population
Person 34.69 37.69 39.17 32.45
Main Workers Male 47.38 55.02 53.32 4719
Female 21.60 20.45 24.72 17.21
Person 8.78 7.72 9.94 7.81
Marginal Workers Male 5.07 5.19 5.10 542
Female 12.61 10.24 14.89 10.28
Non-Workers Person 47.94 54.86 47.28 51.73
Male 39.58 41.10 38.56 40.12
Female 56.58 68.56 56.19 63.74
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ITEMS Person/ Male/Female | Chitradurga District | Chikkmagalur District Bl.‘mlfur Da\{angere
istrict District

Percentage Among Total Workers
Cultivators Person 38.4 28.6 45.7 30.8
Agricultural Labour Person 334 211 23.8 34.5
Household Industry Person 3.3 2.3 4.6 3.9
Other Workers Person 24.8 47.9 258 30.8
Percentage of Scheduled Castes Person 2217 2043 18.34 18.61
Percentage of Scheduled Tribes Person 17.54 3.6 7.5 11.71
Number of Villages 1059 117 2708 923
Number of Towns 6 9 11 6
Number of Hoblies 22 34 50 24
Number of Taluks 6 7 10 6
Source: Census of India 2011 & 2001
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Study Area Details

Agricultural crops includes Cardamom, pepper, Maize, Groundnut, Ragi, Jowar, Sunflower, Maize, Coconut and
Paddy. Commercial crops includes Sunflower, Groundnuts, Sugarcane. Plantation includes Coconut, Arecanut,
Chillies, Pepper, Cardamom and Ginger. Endangered species includes Floral species like Dipterocarpus indicus
(Dhuma, Kalpin, Challane), Vateria indica (Saldupa, Dhupadamara, Bilidamar), Hopea wightiana (Haiga),
Myristica magnifica (Ramaadike) and Faunal species include Morelia viridis (Python) and Cuon alpinus (Kennai).
Floral species of Economic significance is Santalum album (Sandalwood, Shriganda). Aquatic fauna of
commercial/recreational value and migratory fish Species along with their spawning ground includes
Oreochromis mossambica, Catla catla, Cyprinus carpio, Aorichthys oar and Aorichthys seenghala. Soil types
found in the study area includes Red Sandy, Deep Black, Red loamy, Mixed Red and Black, Medium Black and
Red Clay.

Biodiversity and Ecological Assessment

The extent of land required for the proposed Upper Bhadra Project is estimated as (i) Forest land - 364.50 Ha
and (ii) Private land - 2289.70 Ha. A participatory and consultative approach was followed for executing the
assignment on Biodiversity and Ecological Assessment of the proposed Upper Bhadra Project. A team of
experts from Environmental Health and Safety Consultants, Karnataka Neeravari Nigam Limited and from
concerned Forest Department visited the project site area and conducted the ecological survey. Meetings were
also held during the ecological survey with Forest officials, Revenue Department and Local Community.
Literature survey included review of Forest Working Plan such as Koppa Forest Division Working Plan,
Chikkamagalur Forest Division Working Plan and Chitradurga Forest Division Working Plan, District Census
Handbook, Gazetteer and other records related to ecology of the region were collected. Vulnerable species
observed along the proposed alignment of the scheme are Pterocarpus Marsupium (Honne), Dalbergia latifolia
(Beete), Santalum album (Sandalwood, Shriganda), Chloroxylon swietenia (Mashival) and Acacia Ferruginea
(Banni).

Environmental Impact Assessment (Identification, Prediction and Evaluation of Impacts)

The proposed project have been analysed for two scenarios viz, during project Construction Stage and post
construction stage / Operational Stage. EIA has been carried out adopting graded matrix system. Effects of
various activities on the environment were ranked on a scale of 1 to 4, based on the order of increasing
importance to arrive at Parameter Importance Value (PIV). The score of each parameter has been converted to
probability and then recalculated by multiplying with thousand. The values thus obtained are used for evaluating
the degree of impacts on the project activities. The degree of impacts range from 1 to 10 with value of 1 to 2 for
minimum impacts, 3 to 4 for moderate impacts, 5 to 6 for appreciable impacts, 7 to 8 for significant impact and
9 to 10 for extreme impacts. A positive or negative sign indicates the impact value depending on its beneficial or
adverse impact.

The total score (TSC) has been then calculated as under:

n
TSCi= (PIV), Z 1 -(1)
i
where,
e PIV - Parameter Importance Value.
e | -Impact Value (1 to 10 positive or negative)

e - Project Activity
e |- Environmental parameter.
The Total Impact Score (TIS) has been calculated using the formulae:
n
TIS=ZTSC, - (2)
=
Where, n is the total number of environmental parameters considered.
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Based on the project details and the baseline environmental status, potential impacts as a result of the
construction and operation stage of the proposed project has been studied on the following components:

Land Environment

Water Environment
Terrestrial Flora

Terrestrial Fauna

Aquatic Ecology

Noise Environment

Air Environment

Socio Economic Environment.

The proposed project has TIS (Total Impact Score) of - 840.97 at Construction Stage, whereas it is -110.1 only at
Operation Stage when EMP's are not incorporated in the implementation of proposed project. This suggests that
the positive impacts of the project would be just able to compensate the negative environmental impacts. It is
further noted that, the TIS at Construction Stage becomes only - 213.23 when EMP’s are implemented along with
the execution of proposed project, still suggesting that the implementation of proposed project with EMP’s would
have minor impacts even when EMP’s are implemented. However, the TIS became a significant 372.16 at
Operation Stage when EMP’s have been incorporated in the implementation of the proposed project. The above
analysis clearly demonstrates that incorporation of EMP’s in the implementation of the proposed Upper Bhadra
Project is very necessary and helps in attaining sustainable development.

Environmental Management Plan

Environmental Management Plan (EMP) aimed at minimizing the negative impacts of the proposed project on the
surrounding environment. The mitigation measures described for all the likely adverse impacts on the
environment due to the project are in brief given below:

(@)  Environmental safeguards (management) during construction activities

(b)  Plan for restoration of quarry areas/borrow areas and areas for dumping excavated material.

(c)  Management to arrest salinity/ alkalinity in the wake of irrigation

(d)  Action plan for control of irrigation induced water logging, salinity etc including strategies and policies with
choice of species/crop for optimum use of water for agriculture to reduce adverse impacts of excessive
irrigation including water logging.

(e)  Action plan for command area development in respect of irrigation potential

() Ground water management including harnessing of ground water in conjunction with surface water.

(9)  Public Health Management Plan

(h)  Provision of free fuel to labours

(i)  Compensatory Afforestation Scheme in consultation with the State Forest department, Karnataka.

(i)  Greenbelt Development Plan

(k) Canal Bank Plantation

() Road Side Plantation

(m)  Muck Disposal Plan

(n)  Public Health Delivery System including the provisions for drinking water facility for the local community.

(0)  Sanitation & Solid Waste Management Plan for domestic waste from colonies and labour camps, etc.

(p)  Land Environment Management Plan

(@)  Restoration and Landscaping of Project Sites

() Compensation for Land Acquisition

(s)  Subsidized Fuel Management Plan

()  Socio-Economic Development Aspects

(u)  Water Environment, Air Environment & Noise Environment Management during construction and post-

construction periods.

Environmental Monitoring Programme (With physical & financial details covering all the aspects of EMP i.e
Budgetary allocation for EMP included)

Environmental Management Cell

A/-\
E:E =
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12.15.1

Environmental Safeguards (Management) during Construction Activities

The impacts during the construction stage of the proposed project on the environment are basically of transient in

nature and are expected to reduce gradually on completion of the construction activities.

Table 12.9: EMP for Construction Phase Impacts "Site Clearing"

possible to prevent extent of soil erosion.

Vegetative cover shall be reprojected /rehabilitated at
the earliest practicable time to minimize duration &
extent of soil erosion.

Environmental Mitigation Remarks
Impacts
Soil Erosion e  Extent of vegetation removal will be minimized at best | Implementation responsibility:

o Contractors
e Project Consultants
e KNNL.

Noise Generation

Selection of equipment with less noise generation to
be used.

The earth moving equipment will be periodically
checked and maintained for noise levels.

The workers will be provided with PPE such as
earplugs/earmuffs to reduce impact of high noise
levels.

Implementation responsibility:
e Contractors

o Project Consultants

e KNNL

Dust Generation

The site cleared will be periodically watered to reduce
emission of dust particles.
Workers will be provided with PPE such as Nose

Implementation responsibility:
e Contractors
e Project Consultants

masks to reduce impact on health. e KNNL
Table 12.10: EMP for Construction Phase Impacts "Transportation of Construction Materials”
Environmental Mitigation Remarks

Impacts

Noise Generation

Periodic maintenance of vehicles will be done.

Implementation Responsibility:
e Contractors

e Project Consultants

e KNNL.

Dust Generation

Construction materials will be covered with tarpaulin

sheets to prevent the material from being air borne.

Implementation Responsibility:
o Contractors
e Project Consultants

o The vehicle speed will be regulated.
o The workers transporting materials will be provided with | ¢  KNNL.
PPE such as nose masks to reduce impact of air borne
dust on their health
Vehicular Emissions | e  Periodic emission check for vehicles will be done. Implementation Responsibility:
o Clean fuel will be used for vehicles. o Contractors

e Project Consultants
e KNNL.

12.15.2  Water Quality Management Plan

Following mitigation measures will be adopted to avoid impact on water resources:

e  Construction equipment requiring minimum water for cooling and operation for optimum effectiveness will

be chosen.

High-pressure hose will be used for cleaning and dust suppression purposes.
e Monsoon period will be avoided for cutting and filling of earthwork.

Water requirements for the domestic use will be met by Tunga River water. Required pre-treatment such as

Filtration and Chlorination will be carried out before supply to labour camps. Aquatic sanitation facilities like

Toilets, Septic Tanks and Soak Pits will be provided for the construction workers in the Labour Camps to
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reduce impact on groundwater quality and also to maintain hygienic conditions in and around the site. One
community Latrine for 20 persons and One Septic Tank for 500 persons will be provided.

Drinking water and Waste disposal sites will be located away from each other.

Water is needed to wash the boulders or cut stones and to lower the temperature of the crushing edges.
About 0.1m3 of water is required per tonne of the material crushed. Washings from the crushers contain
high suspended solids and therefore proposed to treat in Settling Tanks and later reused for dust
suppression purposes.

Adequate drainage system to dispose storm water from the labour colonies will be provided.

Air Quality Management Plan

During construction period, there is likely hood of generation of dust and NOx emission. This can be
attributed to levelling activity and vehicular movement.

The transport vehicles using petrol or diesel will be properly maintained to minimize smoke in the exhaust.
Since, there is likelihood of fugitive dust from the construction activity, water sprinkling will be done at regular
intervals.

Periodic emission check will be made mandatory for the vehicles used in the proposed project's
construction activity.

Water will be sprayed by high-pressure water hoses during dust generating construction activities e.g.
excavation, crushing/demolishing, concrete mixing, material handling, drilling etc., to suppress dust

Vehicles delivering loose and fine materials like sand and fine aggregates will be covered by tarpaulin to
reduce spills on roads and avoiding airborne particles.

The height from which excavated materials and loose and fine materials like sand and fine aggregates are
dropped will be controlled to a minimum practical height to limit fugitive dust generation from unloading.
Regular wetting of the dug-up material will be done to reduce dust generation.

The random ambient air quality monitoring shall be done to ensure that the significant impacts are being
mitigated adequately.

Systematic burden and spacing will be ensured.

If at all drilling is done, it shall be wet drilling

The tippers or trucks carrying the burden shall not be overloaded.

Labour force will be provided with Dust Masks as they will be exposed to dust during construction.

Noise Level Management Plan

The following mitigation measures shall be implemented:

High noise generation equipment, if used shall be operated during the daytime only and completely
restricted during night hours and this eliminates any possible discomfort to the nearby residents.

Community noise levels are not likely to be affected because of the vegetation and likely attenuation due to
the physical barriers.

Provision of insulating caps and ads at the exit of noise source on the machinery.

Construction equipment generating minimum noise and vibration shall be chosen.

The use of damping materials such as thin rubber / lead sheet for wrapping the work places line
compressors, generators sets.

Shock absorbing techniques shall be adopted to reduce impact.

Inlet and outlet mufflers will be provided which are easy to design.

Ear plugs/Ear muffs shall be provided to the workers and it will be enforced to be used by the workers
working in high noise generating areas like drilling, blasting, crushing etc.,

Ambient Noise Level Monitoring shall be conducted at suitable locations at periodic intervals during
Construction Stage to conform to the stipulated standards (CPCB Standards) both during day and nighttime.

SECON 406 VJNL



12.15.5

12.15.6

12.15.6.1

12.15.6.2

12.15.6.3

Upper Bhadra Project Detailed Project Report

Solid Waste Management Plan

The increase in population due to congregation of construction labour is expected to be about 800 excluding 200
Technical Staff. The average per capita solid waste generation is expected at the order of 0.45 Kg/Person/day.
The solid waste likely to be generated from labour camps will be 0.45 MT/Day.

Adequate facilities for collection, conveyance and disposal of solid waste will be developed. For solid waste
collection, adequate number of masonry storage vats each of 2 m? capacity will be constructed at suitable
locations near labour camps. These vats will be emptied at regular intervals and collected waste will then be
transported to concerned municipal landfill sites identified by the Competent Authority. Three covered mini trucks
to collect solid waste from the labour camps area will be put to service.

Public Health Management Plan

Public Health Delivery System

The increase in the water fringe area provides suitable habitats for the growth of vectors of various diseases and
they are likely to increase the incidence of water-related diseases. Malaria is one such disease. Malaria control
measures which aim at destroying the habitat and interrupting the life cycle of mosquitoes by Mechanical or
biological or chemical means will be implemented.

The anti-malarial operations will be co-ordinated by various Public Health Centres (PHC) in the near by villages
and Hospital at District Headquarters in association with KNNL.

The suggested measures are given in the following paragraphs:

Site selected for habitation of workers will not be done in the path of natural drainage.

Adequate drainage system to dispose storm water from the labour camps will be provided.
Adequate vaccination and immunization facilities will be provided for workers at the construction.
Labour camps will be located in at least 1.0 Km away from nearest water bodies.

Development of Medical Facilities

[
A population of about 1000 is likely to congregate during the construction stage. It is proposed to have medical

facilities at the construction sites. Hence, it is suggested to set up small dispensary near major construction site
areas, so that it can serve the health aspects of labour population migrating in the area as well as the local
population.

Proposed Health facilities at Construction Sites and Labour Camp

It is possible that during the construction work, technical staff operating different equipment are not only exposed
to the physical strain of work but also to the physical effects of the environment in which they are working. The
workers and other technical staff may come up with common manifestations such as insect's bites, fever,
diarrhea, work exhaustion and other diseases. In addition, they may invariably come up with injuries caused by
accidents at work site. Under all these circumstances, workers need immediate medical care.

The First Aid post is to be provided at the major construction site, so that workers are immediately attended to, in
case of an injury or accident. This first aid post will have at least the following facilities:

o  First Aid Box with essential medicines including ORS packets
o First Aid appliances splints and dressing materials
e Stretcher, wheel chair etc.,
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Mitigation measures for Preventing Accidents due to Hazardous Material Handling

In order to safeguard lives and properties without facing any accidents or disasters, the explosives and other
hazardous materials used during the construction phase for blasting and other works will be stored in safer
places with utmost precautions, as per the safety norms prescribed by the statutory authorities. The diesel
storage site will be kept away from the construction areas in order to prevent any accidental spillage of oil. The
used oil generated from the DG Sets will be stored in leak proof barrels and will be handed over to KSPCB
authorized reprocessors.

Health Extension Activities

The Health extension activities will be created in the villages near to construction sites. Awareness on hygienic
habits of Environmental Sanitation especially w.r.t water pollution by domestic wastes will be given as there will
be possibility of transmission of communicable diseases due to migration of labour population from other areas at
the construction site.

The Doctor from the nearby dispensary will be made for regular visits to the construction sites and organize
health promotional activities with the active participation of the local Village Panchayat, NGO's and available
local health functionaries.

The Health functionaries would undertake the following tasks as part of Health Promotion Activities:

e Collect water samples to ascertain the potability of water from different sources so as to monitor regular
disinfection of drinking water sources.

¢ Maintain close surveillance on incidence of communicable diseases in the villages.

e Maintain close liaison with the community leaders and health functionaries of different departments, so that
they can be mobilized in case of an emergency.

Land Environment Management Plan

As already envisaged in the previous Chapters that, the proposed project causes severe impacts in the fields
relating to Bio-diversity. Forest Lands having vegetation will be lost and hence stresses to go ahead for
Compensatory Afforestation for Greenbelt removed as part of construction of the project.

Mitigation Measures during Tunnel Construction

The following mitigation measures would safeguard safety and environmental aspects during Tunnel

construction:

o Constructing tunnel through which the canal would pass through will be with appropriate technology and
methods which giving utmost care to stability, safety and environmental aspects;

o Minimizing blasting as far as possible for not disturbing stability of tunnel alignment, unless hard rock is
encountered:;

o Adopting appropriate blasting methods such as fixing optimum depths of blasting holes, charging them with
optimum quantum of blasting media and carefully sealing them, for minimizing vibrations and noise levels in
the vicinity of these construction sites.

e Providing appropriate sizes and numbers of exhaust/ventilation shafts to the tunnel for safe - breathing of
construction workers in the tunnel.

o Arrangement of suitable lighting facilities in the tunnel for safe working and movements of workers and muck
disposing vehicles in the tunnel.

o Ensuring adequate safety measures in the tunnel and adhering to strict discipline on safety by all personnel
for avoiding any accidents in tunnels;

o Employing only those personnel and supervisors who have obtained basic training in tunnel operations and
safety aspects and having adequate experience in tunnel works.

e Providing safety shoes, an industrial grade helmet and torch to each worker and supervisor deployed in
tunnel works;
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Providing noise protection devices like earplugs and mufflers to the machinery - operators and workers
operating the high - noise generating equipment such as vibrators and also to the others engaged at these
construction sites;

Arranging Life and Accident Insurance to all personnel deployed in tunnel construction for their security of
life by the tunnel contractor.

Fixing appropriate supporting steel frames of suitable sizes to the tunnel edges for stability of the tunnel
edges;

Lining the tunnel walls with appropriate types of mortar of adequate thickness for preventing seepage of
water from and to the tunnel.

Laying LDPE film at the subsurface of tunnel in its entire length for preventing percolation of water from the
tunnel:

Carrying out construction activities only during daytime in order to avoid disturbance and adverse noise
impacts to people living in vicinities of construction sites; and

Proper maintenance of diesel powered engines and construction vehicles to minimize smoke emissions from
them.

12.15.11 Terrestrial Ecology

12.15.11.1 Compensatory Afforestation Plan

According to the norms of MoEF, Govt. of India, it is mandatory to take up Compensatory Afforestation Plan in
view of forest areas subjected to removal for construction of the project. Hence in the present proposal,
Compensatory Greenbelt Development/Afforestation measures will be undertaken as per the norms of Indian
Forest Act-1927, Karnataka Forest Act-1963, Karnataka Forest Rules -1969, Karnataka Tree Preservation Act -
1976, Karnataka Tree Preservation Rule-1977, Forest Conservation Act-1980 and Forest Conservation Rules-
2003.

12.15.11.2 Cost of Afforestation

12.15.12

About 200-300 species per Hectare are proposed to be planted in the land allotted, in lieu of removal of Forest
Areas. The afforestation activity comprises of various components such as:

Demarcation and Survey
Planting Material
Transportation,

Planting and Tilling
Maintenance

The total cost of the afforestation for one Hectare is estimated as *.1,05,000/Ha as per actual cost worked out for
Package-I. (Refer. Vol-Il Cost Estimates)

Greenbelt Development Plan

Advantages of Greenbelt Development

The trees will be useful as perches to the water birds for laying their effects and help in their breeding.

After growth, these trees provide fuel, fodder, timber and others for the benefit of the society and the

Government.
It helps in maintaining ecological balance of the nature.

The implementation for development of green belt is of immense importance, as it not only acts as pollution
sink but also enhances the visual appearance of the developed site.
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The species to be grown on the site will be fast growing native species having broad leaf base so that a
permanent green belt is created in a short period.

The effective plantation will also stabilize the soil and reduce any nuisance during windstorm.

Besides this, the visual aesthetics of the project site environment will also improve. A Green Belt
Development plan will be prepared by selecting the potential flora of the region that could help in achieving
the desired results as stated above.

Plant Species Proposed

It is proposed to take up plantation for Greenbelt Development with Non Timber Forest Plantation (NTFP)
species and are as follows:

Azadirachta indica
Cochlospermum religiosum
Dendro calamus strictus
Derris indica
Dolichandrone Crispa
Emblica ofrficianalis
Feroria limonea

Fiscus bengha lesiss
Ficus religiosa

Hard wickia binata
Sapinows emarginatus
Sterculia urens
Terminalia arjuna
Terminalia catappa
Ficus micro carpa

Vitex negundo

Wrightia finctorea

The list is only indicative and other suitable species may also be added by the supplementing agency in
consultation with Forest Department. Depending upon the site conditions and local preferences, the practice
could be changed. Live fencing has been preferred for its durability, renew ability and easy maintenance with
locally available material. Greenbelt Development is to be compensated for the ecological impact in the project
area. The general considerations involved while developing the greenbelt are as follows:

Local/Native trees upto 10m or above in height with perennial foliage will be planted around various
appurtenances of the proposed project.

Planting of trees will be undertaken in appropriate encircling rows around the proposed project site
Generally, fast growing trees will be planted.

Since the trunk of the tree is normally devoid of foliage upto a height of 3.0m. It may be useful to have
shrubbery in front of the trees so as to give coverage to this portion.

The plantation will be at a spacing of 5m X 5m. Around 500 Trees per Hectare will be planted. The plantation
and maintenance of the area will be done by concerned region Forest Department. For initial 02 years
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weeding and soil consideration around the plants is recommended. Gap filling may be taken up in Third
Year.

Measures for Assessing the Progressive changes in Soil and Water Environment of Proposed Command
Area

e Periodical observations on Groundwater Level in the proposed Command Area will be done.

o Periodical assessment of Groundwater quality and Soil quality especially with respect to pH, Salinity,
Alkalinity parameters and others as recommended will be carried out.

e Proper construction of Field Channels and Drainage in the Command Area, which will be managed by the
Agricultural Department, Govt. of Karnataka at farmers cost or finances from the various land development
banks.

o Agricultural Department, Govt. of Karnataka will maintain Soil and Water health after introduction of irrigation
water.

e Periodical performance evaluation of Irrigation systems will be done for assessing the Soil and Water
environment of proposed Command Area and also to assess soil fertility status.

o As sufficient soil depth is available in the area for providing canal irrigation, no problem on this will arise.

e Problem of Water logging is not expected as the Groundwater in the proposed Command Area is very low.
As per the report/data obtained on groundwater level observations on Bore wells and Dug wells in
Chitradurga, Challakere, Hiriyur and Hosadurga Taluks from 1992-2008, Maximum Ground water Level of
about 37.65m was observed in April and May and 36.5m during Monsoon season.

o Soil erosion is not expected in the proposed Command Area as it varies from Negligible to moderate.

Hence, follow-up of above appropriate measures would minimize long term effects on soil and water environment
of proposed command area in post-irrigation period.

Canal Bank Plantation

The proposed project envisages irrigation to an area of about 2,25,515 Ha of Command Area for the taluks falling
in Chikmagalur, Chitradurga, Tumkur and Davangere districts. Details already presented in the earlier chapters.
The same is proposed to be irrigated through Tarikere Lift, Chitradurga Branch Canal, Tumkur Branch Canal and
Jagalur Branch Canal for a length of about 310.178 Km. Much of the vegetation cover will be lost due to the area
occupied by the Canal System. Thus to compensate adverse effect on the land environment in the Command
Area, flora has to be developed.

Hence, Canal Bank Plantation will be taken up along both the banks of the Link Canal, Upper Bhadra Main
Canal, Tarikere Lift, Chitradurga Branch Canal, Tumkur Branch Canal and Jagalur Branch Canal for a total
length of around 323.342 Kms. The plantations will be single row or multiple rows as per the width of land
acquisitions. The Model Cost for raising Canal Bank Plantations for 1 Km of Canal is taken as 0.515 Lakhs.
(Refer. Vol-Il Cost Estimates).

Road Side Plantation

e The cost of the plantation has been calculated as per the existing labour charges, material cost (plants,
FYM, tree guard, etc.,) and the total area of treatment.

o The spacing for trees is proposed 3m X 3m while 2m X 2m for shrubs. The pit size has been recommended
as 45 cm X 45 cm X 45 cm for trees and 30 cm X 30 cm X 30 cm for Shrubs.

o For protection of trees from the cattle and other losses, tree guards are required.

Restoration and Landscaping of Project Sites
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The construction of the proposed project including its various appurtenances e.g, approach roads, labour camps,
project colony etc., will disturb the existing topography and physiography. Although no major alteration of the
area is expected as the layout has been so conceived that no major impacts on this account are anticipated. It is
proposed to landscape the area, so that it integrates with the natural surroundings and the beauty of the area is
restored. A lump sum amount will be assumed for development of landscape and restoration plans of
construction sites. Accordingly, it is proposed to develop a small garden and few view points, for sightseeing.

Garden establishment - A garden with local ornamental plants and trees will be developed near the project
colony sites. All plants will be properly labeled with scientific and/or common names.

Native species consisting of fruit yielding, ornamental, key stone species will be considered for garden
establishment; Artocarpus heterophyllus. Mangifera indica, Azadirachta indica, Ficus religiosa, Ficus
benjaminaria, Tamarindus indica, Dalburgia sp., Syzyzium cumini, Pongamia pinnata, Switenia sp.,
Anthocephalus cadamba, Michelia champaka, Tabebuia sp., Careyota urens (palm), Calophyllum inophyllum,
Mimopsus elengii, Terminalia arjuna, Cassia sp., Alstonia scholaris, Stereospermum sp., Legerstromia sp.,
Madhuca sp., Emblica officinalis, Pterocarpus marsupium etc.

Various sites in the area will be stabilized by constructing a series of benches. The walls that will be constructed
for containing the slope will be embedded with local stones to integrate and enhance the aesthetics of the area.
The native trees and shrubs will be positioned based on the site condition. The species for this purpose will be
selected from the above mentioned, groups of plants.

Subsidized Fuel Management Plan

The exploitation of the forests for the fuel wood and timber since time immemorial has caused a huge loss to
forests in the country. The fuel wood is being consumed by the people without any attention to conservation of
Forest resource and proper and economical use of the fuel wood collected. During the execution of proposed
Upper Bhadra Project, manpower of about 800 Nos. will be living in the project area who may look for fuel wood
supply through local surroundings, if project proponents do not make adequate arrangements for subsidized fuel
supply to labour force going to be engaged in the construction activity. This may create ample pressure on the
forest resources on the area which will imbalance environmental matrix of the area.

In this regard, arrangement may also be made to provide fossil fuel such as Cooking Coal, Kerosene, LPG
Connection etc., by the State Govt. on subsidized cost to local inhabitants. As far as project proponents and their
contractors concerned, supply of subsidized fuel to the labour force will be ensured. So, in order to fulfill the
requirements, following steps may be taken:

e A purchase requirement can be made with Govt. agencies like Indian Oil/Bharat Petroleum/Indane/HP etc.,
for supply of Kerosene and LPG in the project site area.

o Similarly, State Govt. may be requested to open fuel depots for supply of fuel wood, charcoal etc., in the
project area so that the requirement of the local inhabitants and labours can be met with.

e Subsidized electricity may be provided to labour camps.

Land Compensation Details

Major infrastructure projects like River Valley Projects require a lot of area for Development. Since the proposed
project involves providing irrigation water to the agricultural fields through canals, they have to pass through the
private lands. A person who owns the lands have to give up rights over their property in order to help in
development. The affected persons have to be identified and duly compensated for their loss. Private Lands to
be acquired for the project is 5015.37 Ha. For land losing households, compensation will be as per the
Government of Karnataka, vide its Government Order No. RD 118 REH 91, Bangalore, dated 18-12-1992 and
RD 21 REH 94 (P) Bangalore, dated 15-5-1995. Also, R&R Benefits to the Project Affected Families (here land
losers) will be provided as per the National Policy on Resettlement and Rehabilitation for Project Affected
Families-2003.

There is no displacement of any households/families, Submergence and Catchment in this project.
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Socio-Economic Development Aspects

The project requires huge amount of skilled and unskilled labourers for construction. The Construction of the
project requires unskilled labourers for the following activities:

For preparing Concrete Mix

For preparing Masonry Mortars

For transportation of construction material

For excavation and foundation works

For earthwork in embankments.

For curing of Masonry and RCC works etc.,

The skilled and semi-skilled labourers will be required for the following works:

o For Welding works
o For operation of Machinery

o For blasting works

e Forreinforcement and concreting work
o Fordrilling works efc.,

() So, contractors are proposing to recruit local unskilled labourers to assist the skilled labourers. Hence
contractors planning to utilize up to 75% of the labourers required for the project from the local lands
affected population.

i An area of about 1,07,265 Ha will be brought under Irrigation during Khariff season.

) Number of villages benefited by this scheme is 787 Nos.

iv)  Project development does not affect on the human settiement.

v)  The proposed project development would result in more food production and improvement in livelihood of
Community.

(vi) It creates more working man-days for agriculture labourers.

(vii)  Animal Husbandry and Ground water will improve in the region.

(viii) It would generate more income for many lives thereby improving the living conditions.
)

Water availability in the Command Area will improve avifauna and other wildlife in the region.

Since the proposed project involves filling up of all the tanks enrouted in the Command Area in Chikmagalur and
Chitradurga Districts, it will help in ground water recharge to overcome drinking water problem in that area.

Table 12.19: Environmental Management Cell

SI. No. Members of Environmental Management Cell Address

1. Chief Engineer, Upper Bhadra Project (UBP) Zone Upper Bhadra Project Zone,
Chitradurga - 577 501.

2. Superintending Engineer, UBP Circle-1 BRP-577 115, Bhadravati Taluk, Shimoga
Dist

3. Superintending Engineer, UBP Circle-2 Chitradurga.

4. Executive Engineer, UBP Division No-1 Gajanur, Shimoga Taluk & Dist-577 201

5. Executive Engineer, UBP Division No-2 BRP-577 115, Bhadravati Taluk, Shimoga
Dist

6. Executive Engineer, UBP Division No-3 Ajjampura, Tarikere Taluk, Chikmagalur
Dist -577 547.

7. Executive Engineer, UBP Division No-4 Hosadurga,
Chitradurga District

8. Executive Engineer, UBP Division No-5 Chitradurga

Bio-Diversity Management Plan

Since, the proposed canal alignment of the scheme passes through various State and Reserve Forests such as
Aramballi Reserve Forest, Gurigi Gudda Reserve Forest, Gurupur Reserve Forest, Devaragudda State Forest,
Janakal State Forest and Lakkihalli State Forest, impact will be noticed on flora and fauna of the project area.
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The proposed project requires about 230 Ha of Forest areas for its development. Break-up of the same has been
presented already in the earlier chapter. Floral species of the above mentioned forests along with its
conservation status can be seen in the chapter stated above. The development of the project also involves
impact on Fauna i.e, by constructing the canal in the forest, wildlife movement will be obstructed and also during
the construction phase, noise level impact would be anticipated on the local fauna which might disturb the fauna
environment. In view of the above, there is a need for Bio-diversity Management Plan which aims and
strengthens conservation aspects of Flora and Fauna in the project area and helps in attaining sustainable
development.

Floral Conservation Status in the Study area (as per IUCN Redlist, 2008)

Sl Name of the Nos. of Nos. of Nos. of Nos. of Nos. of Nos. of
No. | Forest Division | Common Endangered Critically Vulnerable Lower Data
Species Species Endangered Species Risk/least Deficient
Species concern Species
Species
1. Koppa 185 1 1 6 5 -
2. Chikkamagalur 201 4 - 2 4 -
3. Chitradurga 111 - - 6 3 -
Floral Species Conservation status (Vulnerable) observed along the proposed alignment of the scheme
are: Pterocarpus marsupium (Honne), Dalbergia latifolia (Beete), Santalum haleakalae (Sandal wood),
Chloroxylon swietenia (Mashival) and Acacia Ferruginea (Banni).
Faunal Conservation Status in the Study area (as per IUCN Redlist, 2008)
Sl. Fauna Nos. of Nos. of Nos. of Nos. of Nos. of Nos. of Nos. of near
No. Common Endangered Critically Vulnerable Lower Data Threatened
Species Species Endangered Species Risk/least Deficient Species
Species Concern Species
Species
1. | Mammals 04 03 - 04 22 - 02
2. Birds 10 02 01 04 147 01 04
3. Reptiles 02 01 - 02 04 - -
4. Bivalve 06 01 - - - - -

12.17  Wildlife Management Plan

As the proposed canal alignment affects the movement of wildlife, a suitable Wildlife Management Plan has to be
prepared with necessary measures that to be undertaken without affecting neither the wildlife movement nor its
habitat. As per the ecological surveys/assessment conducted during the study period along the proposed
alignment of the scheme, it was revealed that, no wildlife resting sites or birds nesting sites was observed within
the alignment area of the scheme that passes through various forests as stated above, except flora which will be
removed as part of construction of the canal.

Mitigation measures and Management Plan for Conservation of Wildlife

o This project would be beneficial to wildlife as Filling of Tanks will help in creating an environment suitable for
breeding of migratory birds.

e Shrubs and bushes around irrigation tanks will provide suitable conditions for nesting and breeding of
aquatic and migratory birds.

e Presence of water for more duration would enhance positive impacts with strengthening of preybase for
many predatory animals, reptiles and birds in the project area which inturn boost the ecological richness in
the area.
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o Cattle Ramps will be provided at suitable intervals for the free movement of wildlife.
Imposition of strict maintenance/speed norms for construction vehicles and their movement in the forest
area.

o Culverts for the crossing of reptiles in consultation with Karnataka State Forest Department will be provided.
Minor Bridges/Cross ways will be provided at frequent intervals for movement of wildlife.

o Construction activities will be restricted to Day time only and the movement of workers and vehicles would
be completely restricted during early morning and late evening when wildlife activities are at peak.

e Strict law enforcement will be undertaken for conservation of wildlife as well as those living along the
shorelines of tanks i.e, water birds.

o Movements of construction vehicles in nights will be avoided as far as possible and excessive blowing of
horn and lighting in nights will be avoided for not causing disturbance to the local fauna.

e Any other work desired by Karnataka State Forest Department in respect of conservation and management
of wildlife will be suitably implemented with their assistance.

Rehabilitation & Resettlement (R & R) Plan

Rehabilitation & Resettlement Plan (R & R Plan) plays a most important role in the projects acquiring huge land
for its development/construction of various activities of the project and displacing the inhabitants of villages and
other areas while causing adverse socio-economic impacts on the Project Affected Families (PAF’s).

Here, in this Upper Bhadra Project, there is no displacement of the families/houses involved and involves only
land acquisition of the households for its various activity of the project. Private Land acquisition estimated for the
project is 5015.37 Ha and the same will be acquired as per Land Acquisition Act, 1894 amended from time to
time and monetary compensation will be paid as per the rates decided by the Government of Karnataka. Hence,
the issues related to displacement of people/houses from their presently residing locations to alternate locations
is not involved. Estimated amount for Land Acquisition purposes for various construction activities of the project
is 184.01 Crores.

As per the National Policy On Resettlement and Rehabilitation for Project Affected Families-2003 (Published in
the Gazette of India, Extraordinary Part-I, Section 1, No - 46, dated 17t February, 2004), is applicable to those
projects which displace 250 families in hilly areas and 500 families in plain areas.

Though this policy doesn’t apply to this project, the Government of Karnataka has already agreed to follow the
guidelines in good spirit and hence, the following quantum of rehabilitation grant is proposed to be adopted for
land losing households as prescribed by the Government of Karnataka, vide its Government Order No. RD 118
REH 91, Bangalore, dated 18-12-1992 and RD 21 REH 94 (P) Bangalore, dated 15.5.1995.

1. | Families losing more than 5 acres of Wet land or equivalent extent of Other |~ 40 gggy-
categories of land ’

2. | Families losing between 3 to 5 acres of wet land *. 30,000/

3. | Families losing up to 1 acre of wet land *.25.000/-

4. | Families losing up to 1 acre of dry land *20.000/-

5. | Landless agriculture labors / artisan & others *.15,000/-

Also, R&R Benefits to the Project Affected Families (here land losers) will be provided as per the Policy stated
above.

Command Area Development Plan

The major problems associated with dry land irrigation are Water logging and Salinity and other command area
development related activities are construction of field channels and drains with related structures, land shaping
including grading, leveling, handling and related structures and lining of field channels with suitable materials.
The Water logging and Salinity problems will be mitigated by adopting conventional drainage methods.
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Conjunctive use of surface and ground water in the command areas will enable maximization of agricultural
production and optimal and judicious use of available water. This will also help in reducing ill effects of water
logging. Crop planning in the command areas will be developed on this basis so that greater emphasis is given
for ground water exploitation through both public and private investment in the command area. Estimated Cost
on Command Area Development is Rs.489789.76 Lakhs.
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12.20 Environmental Monitoring Programme
Table 12.20: Environmental Monitoring Programme during Construction Stage of the Project
SI. . . Frequency of . Budgetary
No Environmental Parameters Parameters to be Monitored Monitorin Location Allocation/Cost
. g .
Estimates (Lakhs)
1. | Water Quality Physico-Chemical and Twice a Year for 3 | e Near Tunga Offtake Point 4.00
Bacteriological analysis for Surface | Years e Tunga River
water and Groundwater, o Bhadra Backwaters
Groundwater Table assessment « Villages near to Labour Camps
(Pre-and Post Monsoon) e Villages near to Project Site
e Near Tunnel Area
o Command Areas
o Others as recommended
2. Ecology and Environmental Terrestrial Flora and Fauna As per specific o Project Areas 6.00
Studies Acquatic Flora and Fauna need e Study Area
e Others as recommended
3. | Water related diseases Identification of water related Thrice a Year for Villages adjacent to project sites 3.00
diseases, sites, adequacy of local 3 Years e Labour Camps
vector control and curative Villages near to existing Reservoir
measures efc., e Others as recommended
4. | Aquatic Phyto Planktons, Zoo Planktons, Once a Yearfor3 |e Tunga River 4.00
Fish Population/Composition Years e Bhadra River
¢ Reservoir
e Others as recommended
5. | Air Quality SPM, RSPM, SO, NOx Twice a Year for 3 | e Near Jack Well Area 5.00
Years o Near Pump House Area
o Near Rising Main Area
o Near Delivery Chamber Area
o Near Bhadra Dam
o Villages near to Labour Camps
o Villages near to Project Site
e Near Tunnel Area
o Command Areas
o Others as recommended
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Sl. . . Frequency of . Budgetary
No Environmental Parameters Parameters to be Monitored Monitorin Location Allocation/Cost
. g .
Estimates (Lakhs)
6. | Noise Level Leq Day Twice a Year for 3 | e Near Jack Well Area 5.00
Leq Night Years e Near Pump House Area
o Near Rising Main Area
o Near Delivery Chamber Area
o Near Bhadra Dam
o Villages near to Labour Camps
o Villages near to Project Site
e Near Tunnel Area
o Near Crushing Area
o Near Blasting Areas
o Near Drilling Areas
e Command Areas
e QOthers as recommended
7. | Land Land use pattern, soil erosion, Soil | Once a Year for 3 | e Major construction areas 4.00
Quality Analysis (pH, EC, Na*), Years e Command Area
etc., o Near Tunnel Areas
e QOthers as recommended
8. Environmental Execution of all Environmental Twice a Year for 3 | e As stated above. 8.00
Monitoring/Management Management Plans Years
Total 39.00
SECON 418 VUNL




Upper Bhadra Project

Detailed Project Report

Table 12.21: Environmental Monitoring Programme during Operational Stage of the Project

Location Budgetary
:(I)'. Environmental Parameters Parameters to be Monitored Fﬁg:;gzx;f A"(I;(s:atlitrlr?:tlecs%t
(Lakhs)
1. | Water Quality Physico-Chemical and Twice a Year e Near Tunga Offtake Point 4.00
Bacteriological analysis for e Tunga River
Surface water and Groundwater, o Bhadra Backwaters/Reservoir
Groundwater Table assessment e Villages near to Labour Camps
(Pre-and Post Monsoon) e Villages near to Project Site
o Near Tunnel Area
e Command Areas
o Others as recommended
2. | Water related diseases Identification of water related Thrice a Year ¢ Villages adjacent to project sites 3.00
diseases, sites, adequacy of local e Labour Camps
vector control and curative e Villages near to existing Reservoir
measures efc., o Others as recommended
3. Command Area Development Soil chemical analysis for pH, Twice a Year e Irrigable Command Area 1.00
Assessment EC, Na*, salinity, Nutrient status e Others as per the requirement.
and concentration of pesticides
and insecticides and others as
suggested.
Progress and Performance
evaluation of Irrigation system.
Total 8.00
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Dam Seismicity Study

Present proposal does not involve construction of Dam, as existing Bhadra Dam is considered as a part of the
proposal. The investigation, planning, survey, design and construction aspects of the Dam was undertaken
according to prevailing standards and norms at that time. The entire proposed Upper Bhadra Project Scheme
(Irrigation) including Bhadra Dam is located in Zone-II of Seismic Zoning Map of India indicating least earthquake
prone area.

Conclusion

An area of about 2,25,515 Ha will be brought under Irrigation during Khariff season.
Number of villages benefited by this scheme is 720 (severely Drought Affected areas).
Project development does not affect the human settlement.

Compensatory Afforestation will offset the impacts on Ecology and Environment.

The proposed project development would result in more food production and improvement in livelihood of
Community.

It creates more working man-days for agriculture labourers.

Animal Husbandry and Ground water will improve in the region.

It would generate more income for many lives thereby improving the living conditions.

Water availability in the Command Area will improve avifauna and other wildlife in the region.

Since the proposed project involves filling up of all the tanks en-route Command Area in Chikkamagalur,
Chitradurga, Tumkur and Davanagere Districts, it will help in ground water recharge to overcome drinking
water problem in that area.

Socio-Economic status of the people in the Drought Affected areas will improve.
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’ \@ Jiater. Flirther, to achieve water conservation, the entira coramand (existing 107,265 0@ +
N -{“* proposed 1,138,150 ha) area s proposed for drip Frrigation system by utilizing 29.5 TMC of
o water, After tunnetmg, it is planhed to ingate an extent of 2,265,515 ha of irtigation (Stage-

5 I} In the Dtstricts of Chikxamaggiur, Chitradurga, Tumiakurs and Davanagere benefRing
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Sy Upper Bhadra Lift 1rrg_udon ‘Project {n thikiamag#lur District of Karmataka by .
M5, Vishweshwarayd Jala  Migam vimited, Gowernment of Karnataka = °
Envirpnmental Qsarance (EC) for Expansion Profect - reganding.

sir, : ) .

1. This has referénce to your ietl:m' K. EﬂﬂﬂﬂL,MFBI}Fakaﬁh-:jTSﬁHuEFfimE—
171914 dated 8.12.2015, 20.12.3016 and 9.3.2017 ON the above mentloned subject

1 The Upper Bhadra Lift _irrm’don Project {Stage!) was accorded environmental
clasrance on 5.1.2010, The project neither involved sulimergence nor consiruction of new
damsfwals. TWE project Involves Iifting of water from Tunga river o Bhadra reservolrs in 2

drought-prooe areas of Chikkammagalur aid Chitradumga Districts utizing x1.5 TMC of water '
to provide fmigation facility to 1,07,265 ha of dry tand through gravity flow Inigation
The profect also involvas filling wp of 37 M tarks to cater the-needs of drinking

watar supply in Chitradurga, Tumakur and Kofar Districts, Comsidering the avallabliity of
water far the project and neads of the fanmers of Davanagere and Tamakury Districts, it

was decided to provide imigatku facility to these Districts within the avallabbity of water,

3. The espansion project (Stage-2) uilfizes the xame Infrestructure of Stagel to
freigate additional 1,18,25¢ ha of drought prone area and fili up additional 367 Ml tanks in
command area, thus impraving water table and providing a rajor source of drinking

T — No= basili oo it (Vb B) ..
Government of Indiz : "o
Miristry of Environment, Forest & {limmarte Change.
) [1a.l - Division]
indira Paryavaran Bhaven
ard Floor, Yayu Wing
ot Bagh Road
New Delkii—1t0 003
* . _ Dated: 10" luly, 2017
To : i I pm——
Tiwa Chief Engineer .
MJs. vighwashwaraya Jala Migam Limited
Goverament of Karratala
IUpper Bhadra Project Zone
Chitradurga - 577 501
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The Coimemand Ared-Development (CAL) Flan a2 proposed mn the EFALE.'IJI? Feport

iDecamaar, 20m6) report shall be stricty implamented.

i. Consofdation and compaction of the generated muek should be carried-out in the muck

dumping sites, As proposad In the muck disposat plan, o of 5,8R6v973 md muck
generated, the entire ta be utllized for service road & nspaction paths, smbankm ents,
bnd leveling, filiing trenches, constructipn materfal for D works, road etc and
restoration works for canal banks shauld be strictly adhered. The mack disposal shes
shall be reclaimedf restored with vegetation ance capacity is wtlized.

To enhance the environment of project site, greenbalt, as proposad i the EIAJEMP
report (Decambar, 216) shalf ba developed, The propased greenbelt development i all
the areae of project with 32 different plant species shall be ynderteken in consuléation
with State Horticutture Department, Governinent of Kamataka, The allocated grant of
Rs. %216 1akhs for this purpose should be fully utilized and not be diverted for any other

. The prnﬁosed Agro-foresiry develapment in the command area with 11.5‘;5 fakh saphings

In ¢onsultation with State Forest Department, Govetnment of Karnateka should
adhered. The allocated amount of Rs. 250,51 lakhs for this purpose shaud be fully
utikzed and not to be diverted for any other purpose.

ix: The fishery developmentand nianagernent ptan, as proposed inthe EIAEMP (December,

X

xi,

2016} for the conservation fish In river shall be devaloped. As proposed in the
programme around 10-lakh fingerfings comprised of majcr carp. shall be introduced in
Krishra tiver above the profect site & In and around the profect site shall be mplamesntad
In consultation: State Fisheties Department. The allocated grant of Rs. 30 Jakhs should be
utilired fufly and not to be diverted for any other purpase.

Water User Association's (WUAS)/ Co-operative shall be formed and nvalvoment of the
whole community for discpiinad use of avallable watsrs shall be enaured,

Conjunctive use of surface watsr shall be planned o chack water logrIng as well 25 to
ncrease productivity. :

xii. Water.quality monitoring shall be carrled out in the 5 km stratch-in the upstream and

dowrstream of [t points of Krishna Kiver during construction phase for drinking water
quality standards at suitable locations on bl+honthiy basis and s copy of the tast reports
to ba submitted to Reglonal Office, MOEFSCC, Bengaluru on six monthly basis, Further,
aquatic ecology studies to axsess the health of the aquatic biota to be conducted on a
yearly basis during the period of construction.

xiil. The equipment likely to generate high noise lavels during the construction periad or

otferise sikk meet the amblent nolse Jevel standards as notifed under the Nofse

“F!nllyﬁnn (Reguiation and Confrol) Rules, 2000, as amended i 2090 under the

Envirorment Protection Act (EPA), 1986. Ambient Noke leve! monitoring shall be

conducted on a manthly basls during the period of construction &t sultsble joeations

2nd copy of the test repohts to be submitted to Reglonal Office, MoEF & ¢, Bangztuiu
ort six monthiy basis. -

i ) :
YRR
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It e Project Propaonent shall provide fult cooperation and all required documents ]
datz to the Ofidals from roncemei] Reglonal Office of the Ministy, Bengaivra who would
be montoring the implementation of Mnmnentau safeguard&.

8. The responsitility of Impiﬁnmtaﬂnn of envimmentai safegmds and czrrving out
erviranmental monftoring rests Rdly with Mis Wshwes!'lmraya Jala Nigama Limited,
Gowernmant of Kamataka.

0. Besides the above stated conditions, the Praject Proponent shall also implement all
environmental safeguards, ss proposed in tha EIAJEMP tepost and other reports from tims
to time. The Reglonal Office of the Ministry, Bengaluru shyall mnﬁu* hﬂpluﬂentatian of
EMP zt regular intervals, -

10, The Environmental Managunent Ptan (EMP) shall be sirictly adhered ta. The total
cost of implementation of mitigation measures as-per EMP'is. Rs 43,080.01 lakhs during
copstruction phase and 219.68 lekhs during operstion phasa, In case of revision of the
project cost or due to price level change, the cost of EMP shell also be up-dated

proportionately,

. m:aﬂnfchangmnthempeufthepmiect,thsameﬂﬁbeItihmtcdtqlhe
Minkstry md fresh approval, if required, shall be taken from the Ministry.

12 The Ministry reserves the right to add additional safeguard measures mbsequarrﬂjr:
it found necessary and to fake action bicduding revoking of the clearance under the

" providons of the Environment {Protection) Act, 1585, to ensure effactive Implementation

of the suggasted safeguard measures bn a time-bound and satisfactory mannar.

13.  THs clearance lettﬂlsvalﬂhrapeﬂnda*iuyﬂrsﬁmnﬁtedatenfissuéﬁfﬂis
Intter for completion of the project.

14. Based on the site visit of tha pm]uct ﬁt‘.‘r MOEF & CC, Bangalore on 16-19™ February,
2077, a certified zopy of the point-wise EC conditions of the projact was issued, The stah.ls of
compliance conditions is reported to be satisfactory.

15, Acnpyufthedwan:elatmﬂﬁﬂhemaﬂmdmmmdhndﬁpﬂih
Farish-:!?ﬂmidpai Torporztion, Urban loce] body and fecal NGO, if any, from whom any
suggestonfrepresentations were received while pracessing ke proposal. The dearance

" lettershall alko be put on website by the project proponent.

16,  State Polluion Contral Board | Committee shall display a copy of the dearance
tetter at the Regional Office, mﬂﬂhm&mm and Collsetor's | Tehsiidar's Office for

30 days.

17 The project wcpmmt should advertise at least in twe 10::!5 méwspapers widely
circuiated in the reglion around the project, one of which shall be In vernacular ianguage of
the lncaljty concemed iiforming that the project has been accorded "enviropmantal
clearancy, and copiss of rlearance lstters are avaliable with the State Pollution Corttrol
Board [ Cammittee and may also be seen at Wehsite of the Ministry of Erwlronment, Forest

& Chrvate Change at betp:ffwwwmoefnick .
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No. J-£E3011]7 /2009-TAT
' Goverpment of Indis
Miniatry of Envirosnment & Forests
A1 - Drivizinn)
) ndire Paryavaran Phavan
Vagu Wing, Jor Bagh Raoad
Hew Delhi - 110 003

Dated: 26k September, 2317

frict of Karsataka by 3/, Vikwoehworaym Ja

Govprnment  6f Rarsateks
Claereae (EC} Sot Bupassion Projes -

‘This hag reference to your letter no. NO/CEC/VNL/UBPZ/TA-2/TS-
1/MoBF [RC)/2017-18/997 dated 19.7.2017 regaxding the modification of
comsdition i the environmental clearanice. In this context, attention i invited
1o this Micdstcy's letter of even nunber debed 10,7,2017 the commection in the
mvkmmtﬂcharmmh?uﬁ-ﬁ:ﬂpadﬁcﬂmdiﬁmﬂ.ﬁu.ix&ﬂufﬂm
above project may he resd as: ' ' )

i Mmmmmmmalﬂm&mmmg
major corp aheli be introduced & Bhadra tiver above the
prdﬂﬂﬂitﬂ&inandmundthﬁp%%%éﬁﬂﬁm’ plemented in

. Instecsl of _
hmhhwmlﬂmmmﬁﬂuﬁ
wwmmummmﬁmmm joct aite &
hmmmmm‘maﬂﬁmmmmmnm
State Fisheries depattment

L] ..r:' 1R
. '

i Water quality monitoring shall be caxried-ont i the § lam stretch in the .

upatream mddmatmd&&pﬁnudW
during constraction for drinking wetsr quality location
Instead of

wﬁmmmum—mmmsmmﬁﬂu
11 and downstream of Hft poinis qLEu.lma river _duving

‘9. Al other terms and conditlons of the Environmental Clearance Latter
¥, T-12011/7/2009-TA- daied 10.7.2017 remaina unchanged.
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SR8 Cubjest: Diversion of 110,10 ha.(rovised Fom 136,42 ha.} of forest and
] in Bhadravethi Division for execufion snd conswuction of
Upper Bhadsa Project, ¥ 11 {lifting of water frcan Bhadra

i, . R:aermﬁ-hw o qhmbef}inm_o{ﬂm-:

3. Government of India letter NoFNo4RERA H36:2014-
BAN/TT10, dated: 12.11.2015 AT —

4. Leticr No.AS(3)GL.CR.27/2009-10 dated: 26.10.2016 &
30.10.2017 of the Principal Chief Consarvaior of Forests
{Head of Forsst Force), Bengaluru, : '

. Govegnment of Exrnnizakn lctter No. FEE 96 FLL 2014
dated: 19.12.2016 & 30.11.20]7 e r—
6. Government ™ of India letter No.FiNodKRB 1836/2014-

A

‘o @ BAN/L124, dated: 22122017

{Cnnmaﬁm)m'lmfum,ﬂi;ﬂmwmwwmmumnf
- forest lvnd in Bhedravathi DY 'uﬁfor@xemimmdmmuwtimﬂfﬂppem
'y, Blmdra Project, ﬂiﬂh@ﬁmﬁmmwmw
j - delivery chariber) ra fn of the Exccutive Engineer, Kamnstskn Neerayuri
} ..  Nigmna Limited, Upper Bhads Project Division-2, B.R.Project, Bhadravihi,

Wﬁmﬁmmmmugmﬁmm@)mﬂm
o Tecommendation t sccord sanction usder seotion {2} of the Forest (Congervation)
 Ast, 1980 : .
The Government of india vide leter deted: 12.11 2015 read at (3) sbove, has
gecorded in princinal Smge—IaQEwa] for the proposal & oomphanc.e keport wpg
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7. In case auy violation reported during the leasc perind, the lease shall bs
forfeited ws 82 of Kamataka Foregt Act, 1963. The conoerned Chief
mm,mmﬂymmmmmm
action to this regard.

8. The User Agency hes to pay the Net Prosent Vahue(NPV} of forest laad

dimwdmmhpmupmmﬁmmmdbsrﬂowqf

Indin, Ministry of Buvitonment and Forests—NewDelhi--wide—lettap

No.l1-858-FC, dated: 13-02-2014 and ordes dated 28-03-2008 - and

' 9-5-2008 of the Hon'ble Supremie Court of India.
S. The additional amount of the Net Presént Value (NFV) of the diverted forest

Court of Indis in futwre, shall be chesged by the State Government from
User Agency and the satne shall be tansferred to the designated Adhoe
CAMPA Actowt.

- 10.The Compensatory Afforestation shell be raised over 110.10 ba of identified

non-forest kand in SyNo343 of Varsva Kaval village, Nayakapahatti Hobli,
‘Chaliskere Taluk, Chitradurga District at the cost of ussr agency. The
cwmmmmm&mwﬁmmm
prior permpission of Central Government for change of location and schedule
of compensatory affarsstation, if any shall be obtained.
ll.ﬁmmmmﬂhmﬁﬂﬂmﬂnmm&&ftﬁemﬂwmﬁ
* thercanal is yunning on the sdys of the forest, ot the cost of user agency.
12.All pockets of forest [and of size less than 10 ba. in oxtent, loft outeids the
" canal should bs Chain link fenced and Afforestation of the same be
undertaken at the cost of user agency. - -
13.Cross over biidges, under passes stc, shall be conatructed scross the cansl as
decided by the CCF of the Circle for the movement of wild minals, The

major cross over/baidges for antmals shall not be less than 10 M wide. At

every 300 M distance whers the canal is passing tarough the forests, rémps
with rough surfuce shall be peovided for animals to.exit fiom-the caprts,
14.AH the Taising mais areas should be covered with aoil to make & netmal

13.In oxder to meet the waler requizement of wild anjrnals, water ponds of not
less than 80 M” ares, an the forest side shalf be constrocted ot every 500

tates distance along tho canal and these ponds shall be filled with water st
the cost of user agency.,

| %Iiliﬂ* . ,
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31.To prevent erosion due to project activity construction of percolation tanks,
check damws, gully plugs also shall be carried outaround the proposed ares ag
pm*thalplmpmpmdbythuumwinmmﬂtaﬁmwiﬂuﬂmﬂm
Comservasor of Foxest, Bhadravathi, at the project cost. ]

32. Any other Mitigative measure suggested by ihs Principal Chief Conservatar
of Forests {Wildlife)- & Chief Wildlife Warden shoudd be carmied out by the
praject suthoritics al the [ S i

5T laiiae el 5 i

35.The total forest apes utilized for the project shall pot excesd 11010 ha and #
shall be used enly for the purpose for which it is diverted.. T

36.The GPS readings and location maps of the forest lamd diverted as well as
the non-forest land selocted for raising compensatory Afforestation shall be
communicated 10 Goverunent of Indin within 30 days,

37.Any other condition that- tie additlonal Principal Chief Conservator of
Forests (Central), Regional Office, Bengalurn may impose from time to time
for peotection, improvement of flora and fauna in fhe forest area and public
converiench, shall also b applicabls.

38.Violstion of any of the conditions shall invite penal action, #s deemed fit by
thc&ddiﬁmmlPthmipalChiamemimomeﬁa[Cm&aﬂ, Regional
Office, Bengatury,

39.The wser sgenoy skall- comply with all ofher conditions stipulatod by the

- Ministry of Bavironment sind Forests, Governnient of [ndis while sccording

L.gnyironmental | cloarnce - vide leter NoJ=i28H/T/2000-IA1 dated

- (5012010 )

4ﬂ.Th=Umrﬁgm¢yahaHﬂmaHﬂﬂbyaﬂﬂmmmdiﬂomimpmdupmhy
Govemrment of India, the Govemmant of Kamataka and the Principal Chief
Conservator of Forests (Head of Forest Force),

. By Onder and it the name of the _
— VL ae am =, Gamﬂfﬁmmq- . e

W@I g,

- Under Septetnry to Governmment
Fomst,mEuulng}r and Envirorment Department.
g '

The Compiler, Kamatske Bengaluru for publication i the next issue of
the Gazette and request to aupply 56 copics to State Government and 50 oopies to
Principal Chicf Conservator of Foreats, Bengaluru.
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- Hosaduega Range, Chiltraduirga Frést Division for consimotion
; o ﬂ%mmwwﬂmmmjﬂm

. Higited; UBP Project D :
1 Read: 1, Letier Mo A5(4)0 h*_jaﬁ.f.&’.'—*r’-- bashauitng. D07 A o4
I ‘l."_’ :f‘ﬁ';‘h:-—jﬂfx:bf;:: ::' I.:;_”ﬂ L et S
o e "*;‘ %341 Mo, FER 168 ELY. 2011
Y ok fodl; 7.08,3014 £ 1610808 it et i p b
3. Covernment of Tndia leter No.FNodKRA 1035/014-
BANY/BOSY, dated: 4022006 .
. Lietta m@%%;%u dated: 09.11.2016,
20.04.2017 & 13.11 201%.6f this Peinciped Chisf Conservator
of Fosests {Head of Forest Force), Bengaturu.
5/ /ia0: 07.01.2017 £ 20112017 s e
erament—of Fidin letter, NoFNodKRB 1035/i014-
1208, detod; 2052208 R .

w ok T I A g Ve

2
M-
. oy,
Tar
o T |
-
F
'
-

. of forest lend in Jankal RF, Devaragudda RF and Lekichalli RF of

| . Neeravari Nigais Limited, URP Project, Division-4, Hosadurgs, Kamsataka,

.

has accorded in principal Stage-¥ epproval for the proposal & complisnce report

T e T 1T Al
e - r r

A0

. mwﬁmmua%ﬁﬁmwm :

i1 . 1
N3 | 4 - E
h

... Range, Chiftecurga Forest Division for construction of Chitradurga Branch Oanal
{.  Moder Upper Bhadea Project in favour of the Executive Bnginesr, Kamataks

msmpnﬂh@bunmmﬂhyﬁ.smﬁﬂmm&wm
Gnmuumtufﬁﬂ'm,ﬂdaleﬁ&dated:&lﬂﬂlﬂﬂ&l&iﬂiﬂlﬁmdntﬂ}abwe.
diee recompemdetion io secord sanctior under secton (2) of the Forest

The Government of India vide letter dated: 04.02.2016 read at (3) above,

Al -
'
L QL ETE RN
Bl

f The Principal Chief Conservator of Forests (Head of Porest.Foree), ...
' Bangalote vide his lsHer dated: 07.05.2014 & 05.09.2015 vead at (I} above has
mmmmmmwmm&cﬁmm of the Forest
(Conservatiog) Act, 1980 for Diversion of 111.57 ha. (Revised from 171.546 ba}
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7. In case any violation reportsd dysing the fease period, the lease shall be
forfeited wis 82 of Kemaiaka Forest Act 1963, The concomed Chief
Conservetor, Deputy Conservator of Forest ery suthorised to takw pecessary
acion to this rejrard, ' Lo

8. The User Agenoy bas o pay
diverted under #ris

S

Usér Agency and the same shiall be trnsferred to the designsted Adhog
CAMPA Accovat, ) ] . A |

10, Thie Cogpensatory Afforestution shafi be raised over 111.57 ha, sfidentified
non-forest land in Sy.No.343 of Varava Kaval villags, Nayakanshatti Hobli,
Chellakere Taluk, Chitradirga Disteict ¢ the cost of wset agéaicy. “The
Compensafory Afforestation aréa shall be protected with chain ligk fenciig,
mmmdcm&vmfwchmnﬂm;ﬁmmdwhﬂﬂa
of compensstory afforestation, 1f sy shall be chtsined.

11.The user agency shell make online payment of the ous, of CA & NPV with
Adhoc-CAMPA tirough o-paymom modile of Forest Cleasance pottal-
Forestc] " . .

IE.IhaumagmyshaHpayaﬂﬁeomsﬁmdhgmmmgﬂdtﬂﬁn'mﬂEﬂr
approwdprqienmmﬂmmmeD@m

13.The Non-forest land for Compensatory afforestation shal be notified by fhe
State Govermment as RE/PF under Indian Forest Act, 1927 or the Staie
Fmathﬂﬁiﬁﬂnnpeﬂodnfﬁmnmhﬂmdﬂndalﬂﬁimﬁﬂﬂshaﬂmpm
the compliance within 6 eaonths, -

14.The vser agency shall casure that there ahonld be ho dameage to the availshls
fame £ ofher fora, : - ' )

15.Only mainiomm sumber of weea shall be et based on sctual requirsmcht of
the project, '

16.No work shall be allowed after sunset. _

ET.Inordermhnprmethemgﬂaﬁminﬂmﬁarﬁtmn,mrﬂﬁplmﬁainﬂb
mmmmmmmmmﬁﬂdmmm
ammb:muumdwhmwﬁesiblealougmmmfumtmmd

LV ERAY SR e +
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32.Vielation of by of th corlitionis dhafl Juvite penal action, as desimed fit by
the Additionsl Prinéipal Chief Cotiservator of Forcsts (Céntyal), Reglonal
Office, Bengelary, - S

33.The set agéacy shall comply with i} ot conditions sipularsd by the . |

Ministry of Environment and Forests, Govesnmsat of India while acoording
Govemiteat pf India, ¢ Government of Kamatala:and the Frincipal Chi
Conwévator ﬁrkﬁ {Head of Borsat Foree ; Wmhmw

By Order and in the name of the = =

Governor of Kanataks,
{I‘IAR;&YAHAH} *ifia.
hider Secretary to Government

Forest, Ecology and Envirommnent Department.
To: %??,,u\ﬂm‘i o
mwm,mmmwmmmmmmmmuf

+ the-Gazetis and request to supply 50 copies to State Government and 50 ¢opisd to

Prhcipal@mi;{ﬂmmﬂmnf?mﬁ,Bmg&lm

I, Scoretary 10 Government of Indis, Ministry of Envirentaent and Forest and
Climate Changs, Paryavaran Bhevan, OGO C -Ledhi Road,
New Dehsi 110 003, e - Lo

2, The AddlPrincipal Chief Conservator of Porests (Central), Govermment of

Indie, Ministry of Eovitonment end Forests and Climate inal
Office,(South Zone), Kendiiva Sadana, 4™ Floor, E & F Wing, 1 Mfifﬂnd '
Block, Eoramangala, Bengaluzu =34,

. Atcoumtapt General (Audit I and HYAcoounts, Eatnataka, Bengahuy,
The Principal Chief Conservator of Forests(Head Aranys
Bhoven, Beagsliry ead of Forest Fores),

5. The Additonal Principal Chief Conservator of Foreats, (Forest i
Gﬂmnfﬁm?ﬂnnipalﬂhiemeﬂoromem,ﬁrmnﬂhmm
Malleswaram, Benpalirn, .

§. The Chief Eonm?zat:_}mﬂ?msts, Baflari circle, Balfari.
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porpgites. This rvgr shoutd be property chapnaliied 30 el o small pools znd
paodies ire afowed ko-bo lormad. Eveh aftar takilly precastion, dim i inftrsssor
sifyafions, braading of mosquis and resuianralaiia oF meoatilile home diesdses
cun ingresgd. ¥ sueh @ siloation arlses, # wAll be the raponsily of pmpct
athodties to tokie afl Btapt 05, Feaidual insesticldal sprsty In ol the projec srse and
MECERERg 3 X, 2 kewping the Right rnge of mosquioes in considerain

xi. Bhadm WidTRe Sarctumry T by iha Hotniy of the prglach The neamet pobt of the
m-ﬁﬁu_ﬁmmwhmmﬂr.m'm e mmﬁq
st nder Wi Gt Al 157 o o ctands T sy
weider Forest (Consavuadan).sctf, 1680, :

Wik Asy bilver clearanos from any oftwr organizationffepartment if raquiret shoukd be

Batk: Qoueral Copdions

B Adatualo frec Kied angngemend should te meds for the Abour force engagsd v

the conbucion wark of project cost 99 thal indiscriminets fefing of ress &

@ memumdmmmhpmmmmm;tdh
faboue e,

B Medicsl fagdlissFlal Ad centris should ba prondded 10 the ebouee wih
rapuiar it chack-up.

anummia'umwmmmmmmm
eramnined by heakh peraonnet mnd adequitely Soatad before kesaing them widk

Afl tha labouary & e segaged for conslngtten works ahoukl be prowided with
BRE (Parsonal Prolectvn Equipmants Sk HelmeiaKlovesEampiugs/Shosy a1
depercBng upoys TReir nsiims of wer.

Wt sprinkling srrangemants shall be mades to Fu dus and
Y _ , SUPRMees sl and fugithe

Cl

ﬁhﬂﬁmmmmmmmmw be provided for the
Rbour o, . -

Salkt waste from the abour cangs shal be collected in Bnsidssorry wais and
mwmuummmmwnwm
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of nfemmashmﬂﬂhe_gim_nhﬂ cooperation,
anid docurnents | date by the mmmmmhummmm
g of n of anvirEnemsl sRguads Bt proposed In

"Hlﬁnuym‘ ummmmﬂmw,
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Annexure-5
ERA FWT
GOVERMNMENT OF INDLA AR
i AR 7190 o A R ARy P
MINISTRY OF ENVIRONMENT, FORESTS & GLIMATE CHANGE ", 530 577 5
~_ Regional Office {Southem Zone T g

Iim:dlﬂya Sadat, Wth Floor, BB F Winge, 17"™ Main Road,
Ind Block, Koramangala, Bangsore — 580 034,
Teh.No.080-25535905, E.Mati; foaz big-ineffinjc. in

BY SPEPD FOST

F.No&2KRA 1cmmm+mm&;q{
Duted the 19 Fabnyary, 2046

Jo

mmlmwmmwﬂm
H.&wiﬁl Ambodkar Veedh],

Hayakanabiaiti Hobl, Chaliaion disteict for Afforestathon for
Wrmllwqmaammmmmmmh
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mummmﬁmmmwmmmhmunmmmmmﬂ

depsnding on the symdabliity of apacs, troes of Tard-wobd patias shall be phntaditllmmﬁ
of Liger Agenoy.

T4, Neair to 10000 M chxinags, slong the: ridge balom maching the Bhadra necenvolr, #he 2 conal
shall be coveded for 8 minimum distance of 50 M to peovide for crossing of animals. The User
Agency shall furmizh an undertaking 1o this sffec!,

18, The {olal fores! anea ufilized for she project shal nol exceed 56 56 ha,

19. Any cther condifion thaf Lhe Addilonal Principal Chiaf Coneervator of Forests

Diffice, Bangakcre may impose freen Gme to lime for prolection, kewovement of lom
and teunda in the foresl ares v publis converience, shalf aiso ba applicable.

m\ﬁnhfhn of sy of the condifons shall iwite penal ection, as deemed fit by the Additions
Pritcipal Chief Comervator of Foreste (Centrat), Regional Offcs, Bangalors.

After recaint of the oimplianoe repart on The fullliment of Ehe shove comditions from the Siam
Govommant, fofmal approvsl will be comidensd in thie magerd under Section-2 of the Forest

(Conservation) Act, 1980, Thig in-principle approval shall ba valld for a periad of e years. 1 ihe
everd of non-compliance of the above condiions, this in-principle spprovad shall eutomaticsty siand

Yiours faithkuly,
- 5.0, Somashaios
Chiaf Ganaarvator of Forests (Central)
Lopy to:-
1. The Direcior Glanaral of Fonests & Speclal o Gowd. of Indkn, Manmtry of Enviraronant, :
Forests and Cmsle Changs, Indira Paryavaran Agni Wing, Aligany, Jor Eagh Foad, i

Maw Dathl — 110 003,

2. The Principat Chief Cormenvator of Forests (HoFF), mwmﬂm
mmma*mmmmm 560 003,

EWWM%MdMﬂMMMﬂH
Principal Chief Consacyator Forsets, Forests Depariment, Govi. of Kemstakn, Arenva
Brwan, 18% Cross, MaSsewaram, Bangakios - 560 003,

4. The Exacutive Enginsar, Kamataks Naeravart Nigama Limited, Uppsr Bhadra Project, Dividion
=2, B.R. Projact, Shadravarthi, Chickmegobur District (Fanmsatalo).

8, Gusrd Be,
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. Bhacvs Reservolr o

HRE T
GOVERNMENT OF INDLA,

Ve A v WAy afvEde s

Raglonal Office {Southern Zone
Kendriya Sadan, Wth Floor, E& F Wings, 17 Maln Road,

lind Block, Kocamangala, Bangalore — 580 034,
recz.bhg-rmefifnle i

MINISTRY OF ENVIRONMENT, FORESTS & CLIMATE CHANGE '3 17!

Tel.Ho 08028528805, E N2l
Fm_a-tcnmnsﬂma-m/;,;z
Dasted the 127 Novembar, 2015 o
TS ) o .
- The Actitional Chiel Secrelany 1o Government of Karnaltaka,
. Fomest, Ecclogy & Enwvironment Depatment,
NS Bulkding, Dy Ambndion Uasdh,
Bangalore— 560001,

mmﬂ:nmumwyimzm;uwwmm
Divlaion exegidionfconstmction.of Upper Bhadia Projedt, Package-l (Liing of
water from Bhadra Resenok o {

Sk,
Imd&hﬂhrﬁuhﬂu&ah%uﬂhhﬂi%ﬂﬁFLLiﬂ#m

HON2015 on the abover mentioned subjact secking prior approval of the Ceniral Govemmoat

ithcher Sechioer2’ of the Foreel {Conservalion) Act, 1950,

Ths proposs! wes sxamined by the: Regional Empowsred Commitkes conglitriag under
sib-nide (1) of ridé 44 of the Forest (Conparvelion) Rules, 2003 .n in meoling held o
041 1/Z015 8nd Tecommended the propoas] for appievel

Adter careful axamination of the propossl of the State Govermant wnd on the bash of
mwﬂhmswmmmwm
hh%&mﬂ{hﬁi?ﬁmﬁﬂﬂﬂ.ﬂﬂﬂhﬂfﬂh
Diavtaion. for sxscubonoonsinuetion of Ugpet Bliadia Project, Package-It (Liffirng of water from

; m«; chernber) nmuﬂn{mﬁm
Kameviaka Mesrgvir Eimbiad, ' Bhadra Project, Division — 2, BR,
Ehadrovall, subject 1o ftfitmant of the folladng conditions:-

1. The loga! sialip of forest tind shvall maln inchanged,

2. Dembrooont of the propéssd forest wed shall be camied ok by erecting coment
conorole iy duly nimbered i e inlerval of 20 mis. &t the cost of user agency,
Bafore Stage-ll clagrance, - : X

E-MWWWWnMﬁM.EDMHWMHM
- villags, Mayakenahatti Mobk, Challskers tabdk, Chitradus ot
Fackage-, Packaje-it
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F.No 4-KFRA {05820 4-BAN/

15.In order 1o meet the faddar requirement of wikd snimals, the reiging of fadder plartadion,
manly Samboo ol 3 distancs of 100 M In opan aess along the sides of cang shall be

undaiioken at Ihe cogt of User Agency, Forgat Deparimsnt will work pot tha cost of -
mmm:mmmmmﬁmmﬂumbﬂmm

the l;m'ﬁqlrmr Dedore Stape-ll approval, The: Ussr Agancy shad furnich an tndertaking
L o

15, AR ailong the Irupection path and the road FLNeing paraliyl 1o the canal, & least wo rows,

mﬂnmﬂlﬂﬂwdm.tmﬂmmﬁuw |
The 0osl of Lsar Apenoy.

17. The total forest area willead for fhe project shall el exceedd 110,10 ha.

18. Any other condition that B Additional Principel Chiet Coneervater of Forests {Central),
Regional Qffice, Bangeiorms may inpose from lma 30 Sme for pravection, Smprovamant of
mmmmmmmwmmmlmhmm

9. Violation of any of the conditions shallinvite peng) acion, g deemned Mt by the Additionol
Principal Oived Consanalor of Forests. {Canttsl), Regional Offcs, Bangwlche. "

mwwmmmmtmmﬂfmmmmm
ez Bovernment, formal approval Wil be contiterad in this regard ureler Sectart2 of o
Formst (Cansenvalion) Acl, 1530, This in-princigle appeoval shall be vakd for & paiod of five
YOS mumwmmummmmwwmh
auiomatically stand revoked afterfive yeary. : ,

5, mmﬁ:ﬁwﬂqﬁwmauﬂ?mmﬂmmwﬂu
Principel Ghisf Conservaior of Forests, Forasts Depainert, Gow, of Kanmaiska, Ara
Bhovn, 18% Cross, Majieswaram, « 506 03 o

Bangsions

\..dr.f , Kannataka Moo
Mwmr 't Nigama Lindia, Upper Bhudra Project,
5 Cuorsfle. L '.4':}"1-"(
) wm%m

B30




UPPER BHADRA PROJECT

COST ESTIMATE




13.
13.1
13.1.1

13.1.2

Upper Bhadra Project Detailed Project Report

GENERAL REPORT ACCOMPANYING THE COST ESTIMATE OF UPPER BHADRA PROJECT
Estimate

Upper Bhadra Project is proposed to Irrigate an area of 2,25,515 Ha under Chitradurga Branch canal, Tumkur
Branch canal, Jagalur Branch canal & Tarikere lift including Restoration and filling of Ml Tanks under the drought
prone districts of Chikkamagalur, Chitradurga, Davangere and Tumkur. An important aspect of this project is that
it envisages adoption of Low Pressure Drip (LPS) system of irrigation with higher efficiency when compared with
conventional open canal surface irrigation system.

The project report deals with the project estimate for implementing the scheme consisting of the following
components.

(@)  Lifting water from Tunga River to Bhadra Reservoir in two stages.

(b)  Construction of canal from Bhadra Reservoir to Delivery Chamber including two lifts and a tunnel of
7.00 Km length.

()  Chitradurga Branch Canal network to provide irrigation facility to 1,07,265 Ha of land in Chikkamagalur
and Chitradurga Districts including restoration of 36 tanks situated within the command area.

(d)  Tumkur Branch Canal network to provide irrigation facility to 84,900 Ha of land in Chikkamagalur,
Chitradurga and Tumkur Districts including restoration of 131 tanks situated within the command area.

(e)  Jagalur Branch Canal network to provide irrigation facility to 13,200 Ha of land in Chitradurga and
Davangere Districts including restorations of 09 tanks situated within the command area.

(f)  Tarikere Lift to provide irrigation facility to 20,150 Ha of land in Chikkamagalur District and Restoration of
33 tanks coming within the command area and filling of tanks with rising and feeder lines for 46 tanks
coming under Tarikere Taluk.

(9)  Drinking water supply and filling of 30 MI tanks coming under Pavagada taluk of Tumkur district.
(h)  Filling of 42 MI tanks coming under Chalkere taluk and 20 MI tanks coming under Molakalmur taluk.
() Filling of 21 Ml tanks coming under Holalkere taluk.

13.1.3 Stage of Work as per Present Proposal

SI. No. Description of the Work Present Stage of Work
1 Lifting of water from Tunga river to Bhadra Reservoir in | > It involves two stages of lifting (8450 Hp 5
two stages - Package I. 17.50 TMC Nos. in each stage)
Awarded as per EPC Tender cost Rs.324.00 Crores. » 60 Cumecs of water is lifted with static lift of
45 mts.
» 50% of the work has been completed.
2 Construction of canal from Bhadra Reservoir to Delivery | > It involves two stages of lifting (18500 Hp
Chamber including two lifts but excluding the tunnel - (4+1) No.s.in each stage)
Package II. (29.90 TMC) » 81 Cumecs of water is lited from about 45 Mtr
Awarded as per EPC Tender cost Rs.1032.00 Crores. » Total length of canal is 40.290 Km.
» Total No. of Structure 96.
» Work is completed
3 Construction of tunnel 7.00 Km long. Tunnel in the above | > The work is completed

canal including approach and exit - Package IIl.
Awarded as per EPC Tender cost Rs.224.00 Crores.

Y

4 Tarikere lift irrigation scheme

» Itis proposed to irrigate 20150 Ha. By Drip Irrigation
and fill up 79 Nos. of Tanks work taken up in 2
packages at the cost of Rs. 812.02 Crores

Work is under progress.

5 Chitradurga Branch Canal length 134.538 Km is taken up | > Work is under progress.
in 12 packages Tender cost Rs. 1639.52 Crores
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SI. No. Description of the Work Present Stage of Work
6 Tumkur Branch Canal is 159.684 Km in length. Works | > Work is under progress.
are taken up to 159.684 Km in 8 packages at a cost of
Rs. 1091.58 Crores
7 Jagalur Branch Canal and Tank Filling for a length of | > Survey work is completed.
7414 Km are taken up in 2 Packages at a cost of
1833.45 Crores.
8 Holalkere Branch Canal under CBC Total Tender Cost | » Open Canal upto 4.53 Km work is under
Rs. 196.75 Crores progress.
> Further tank filling network is work is under
progress.
9 Challakere, Molakalmuru, Pavagada Tank filling works | » Work is under progress.
under CBC taken in 4 Packages at the cost of Rs.
1338.32 Crores
10 Chikkanayakanahalli 18 Tanks filling work as taken up in | » Work is under progress.
Rs. 69.7 Crore
1" Sira 62 Tanks after tail end of TBC work as taken up in » Work is under progress.
Rs.1165.29 Crores
12 | Drip Irrigation for CBC for an area of 40749 Ha were | » Work is under progress.
taken in 03 packages at the cost of Rs. 2389.87 Crores
13 | Drip Irrigation for TBC for an area of 27590 Ha were | »  Work is under progress.
taken in 02 packages at the cost of Rs. 1286.79 Crores
14 | Drip Irrigation for TBC for an area of 27590 Ha were | >  Survey work is under progress.
taken in 02 packages at the cost of Rs. 1286.79 Crores

13.1.4 The main reasons for variation observed under different components are listed below when compared to

approved DPR;
ltem i As per previous DPR As per revised
tem involves amount(2014) amount Reasons
(2019)
A - Preliminary: 7159.50 6701.26 Instead of  lumsum
Provision is made for consultancy charges provision, the actual
for Package I, Il and Ill and also for amount is considered.
detailed survey, investigation of canal Hence the reduction. .
network of Chitradurga Branch Canal,
Tumkur Branch Canal, Jagalur Branch
Canal, Tarikere Lift, Restoration and filling
of MI tanks and other component which is
essential.
B - Lands:
Provision of towards Land acquisition 22586.85 75867.00 1. Due to change in the
required for both canals and Residential alignment of CBC &
and Non-Residential Colonies is made. TBC.
2. Due to increase in the
land for pump houses,
residential and non
residential colonies
C - Works:
Provision is made towards the head works 110634.00 348206.32 1. Increased due to
such as offtake structure, intake channel, actual amount in UBP
jackwell, pump houses, delivery chamber Package-I & IL.
along with pumps and rising main. 2. Due to increase in
rates
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. As per previous DPR As per revised
Item involves amount Reasons
amount(2014) (2019)

3. Due to additional
works which is not
contemplated in the
approved DPR.

D - Regulator & Measuring device, E - Falls, F - CD works, G - Bridges, H - Escapes - works (Construction

of Structures):
Provision is made towards different types of 43469.55 220503.44 | 1. Change in the alignment.
structures coming under the Main canal of 2. Increased due to No. of
Chitradurga Branch Canal, Tumkur Branch structures.
Canal, Jagalur Branch Canal, Tarikere Lift & 3. Due to increase in rates.
flow canals, Restoration and filling of MI 4. Increase in  No. of
tanks. measuring devices.
K - Building:
Provision is made for construction of 2712.00 6748.74 Increased due to considering the
Zonal Office, Circle Office, Division actual cost.
Office and Sub Division Office buildings.
Necessary provision is also made
towards camps inspection bunglow and
residential quarters.
L-Earthwork:
Provision is made towards earthwork Due to increase in length of canal,
L1- Canal, Service road and Boundry. 156563.000 181863.00 | lining quantity is increased.
L2- Lining.
L3- Tunnel 16900.00 48189.75 | Due to change in the alignment,
tunnel length is increased.
M - Plantation:
Provision is made for plantation all along 238.35 1159.12 Due to increase in the length and
the main canal for providing irrigation escalation in cost.
facility.
N - Tanks & Reservoirs:
Provision is made for Tank and - 11366.45 | 1.For Augmentation of V.V.Sagar
Reservoirs. additional works were to be taken up
2.provision Made towards restoration
(Desilting) of tanks of Chitradurga
Branch Canal under C-works in the
approved DPR is shifted to
component “N”
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O - Miscellaneous:

Provision is made towards Deposits | 4960.00 325.77 Due to increase in cost under C-

required for Electrical and other works is works.

made towards training and Capacity

building for adoption of Drip Irrigation.

P - Maintenance:

Provision is made towards maintenance | 10489.15 11280.69 Due to increase in cost under the

of all works at 1 % cost of I-works except components A,B,M,0,Q and X

(A, B,M, 0, Qand X).

Q - Special Tools and Plants:

Provision is made towards purchase of 185.00 243.07 Due to additional requirement of

new Vehicles required for officers. vehicles, the amount is increased.

R - Communication:

Provision is made towards approach 4132.00 3367.08 Due to additional works, the amount

roads to various works. is increased.

S- Power Plant and Electrical System:

Provision is made for Power plant and Nil 46075.56 | Provision is not made in the

Electrical system coming under Chitradurg approved DPR as the project

Branch Canal, Tumkur Branch Cana and consisted of lift  drip irrigation

Jagalur Branch Canal and Tariker Lift and system.

flow canals.

U- Distributories and Minors:

Distributories and minors 563787.50 489789.76 | Provision for Bulk water supply and
feeder line network for filling of
tanks.

V - Drip Irrigation System:

A provision is made for Drip irrigation Nil 534818.75 | Provision of drip irrigation to cater

system coming under Chitradurga Branch irrigation facility covering an area of

Canal, Tumkur Branch Canal, Jagalur 2,25,515 ha is made in the Revised

Branch Canal and Tarikere Lift & flow DPR against the provision of

canals construction of Distributaries and
Minors.

W- Drainage and Protective Works:

Drainage and Protective works 676.55 Nil Provision made under component
‘W is shifted to “X-environment &
Ecology sub-heads” ie. IMSD
works. as per Guidelines.
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X - Environment and Ecology

A provision is made towards consultation
charges for study on Environment impact
assessment.

6036.00

18105.56

1. Due to change in the alignment.
2. Due to change in the NPA value
and deposited for forest clearance.
3. Due to provision of water shed
development
Ajjampura Tunnel.

works above the

Y - Loss of Stock and Unforseen Items of Work

A lumsum provision is made under this
head at 0.25% cost of I-works except
(A,B,M,0,Q and X).

2622.29

Z - Provision for Power Generation

Provision is made towards power generation
from solar energy farm development.

150040.00

Establishment Charges

A lumsum provision is made towards
establishment charges at 10% of the total
cost of project except B-Land.

108060.92

115811.90

Due to increase in the cost of
project

SmallT&P

A lumsum provision is made towards small T
& P at 1% of | - Works.

11031.92

12132.59

Increase in the total cost
under component of |-Works.

Receipts & Recoveries

(@) Recoveries on account of K-Buildings of the
salvage value of building cost.

(b) Recoveries towards resale transfer of
special T & P 75% of provision in I-works on
Q-special, T & P excluding cost of inspection
vehicle.

(c) Recoveriews  towards  resale-transfer
inspection of vehicle (20% of inspection
vehicle)

406.80

37.00

48.61

Indirect Charges

(@) Capitalized value of abatement of land
revenue (5% of the cost of B-land)
(b) Audit and account chargers (1% cost

of I-Works)

1129.34

11031.32

2726.89

12132.59

Increase in the cost under the
component, B-land and I-Works

BC Ratio & Cost per Ha

The estimated cost of the Upper Bhadra Project is Rs.21473.67 Crores.The Benefit cost ratio will be worked out
after finalization of the cost estimate and irrigation planning. The cost per Ha works out to Rs.9.52 Lakhs/Ha.
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14. ECONOMIC APPRAISAL

141 Basis for Profitability Analysis

» The profitability of the project is calculated on “With and without” concept.

> The analysis is based on annual cost and annual benefit

> The development of full potential is assumed to be over 5 years after the completion of the project. 1t year
- 10%, 2" year - 30% and 3 year - 30%, 4 Year - 20%, 5t Year - 10%.

> The project is proposed to be implemented in 5 years with 10, 25, 35, 20 and 10% of investment
respectively.

> Full “Free market” conditions are assumed. This means that all the labour and material costs of both
inputs and outputs are at their opportunity cost and so no shadow pricing is done.

> Profitability index used is BC ratio which is defined as the ratio of annual benefit to annual cost.
14.2  Annual Benefits

Yield per hectare of different crops in rainfed-irrigated area in the command has been adopted.

Existing rainfed agricultural areas under different crops, the yields under rainfed and irrigated conditions and
rates of agriculture products are shown in Tables 14.1 and 14.2 along with details of inputs and value of
agricultural products on full development of the project.

14.2.1  Comparison of Yield

Comparison of yield per hectare under rainfed and irrigated conditions for different crops are furnished below.

. . Maximum yield in Quintal/ Ha
Sl. No. Crop (Khariff and Rabi) Rainfed imigated
1. Maize 18 70
2. Jowar 10 50
3. Groundnut 7 25
4. Sunflower 5 30
5. Pulses 7 18
6. Ragi 8 -

14.2.2 Rates of Agricultural Products

Rates of various crops grown in Upper Bhadra Command Area based on the present average market rate (which
may vary from time to time and also on quality of materials) are given below.

Sl. No. Type of Product Average Rate per Quintal in Rupees
1 Maize 1700
2 Jowar 2430
3. Groundnut 4890
4. Sunflower 5388
5 Pulses(Tur) 5675
6 Ragi 2895
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Calculation of Benefits
(a) Benefits from Irrigation - 225515 Ha of UBP

The annual benefits before and after irrigation are 751.00 and 184700.00 lakhs respectively. Hence the net
annual benefit from irrigating an area of 225515 Ha is Rs.183949.00 lakhs.

Refer Tables 14.1, 14.2 and 14.3 attached.

Loss of productivity on land acquired for canals, distributaries, minors and field channel is not considered as
benefit lost. Consideration of this loss of benefit leads to double counting, as the cost of land is already
included under B-land on cost side. Benefit cost ratio of Upper Bhadra project worked out for 10% interest
on capital investment adopting technical advisory committee based on the “Bor Model” suggested by Gadgil
committee.

A. Gross Receipts: The gross receipts are worked out considering gross value of farm produce for command
area of 2,25,515 Ha before irrigation and after irrigation adding dung receipts at 30% of fodder expenses.

B. Expenses: The total expenses are worked out considering expenses on seeds, manure, hired labour,
fodder expenses and depreciation of agricultural implements.

C. Net value of produce: the net value produce is worked out deducting total expenses from gross receipts.

D. Annual Benefits: The annual benefits are computed deducting net value before irrigation from net value
after irrigation and benefit from V V Sagar and drinking water supply is also added to it.

E. Annual costs: the annual costs are computed considering following aspects.
() Interest on capital @ 10% (Estimated total cost of the project including land development charges).

(i) Depreciation of the project @ 1% of the cost of project for 100 years life of the project and at 2% for
50 years life of the project (excluding cost of pumping system and RM).

(i) Annual operation and maintenance charges are considered only for main canal since the distribution
thereafter is done by drip irrigation system.

(iv)  Since separate Dam or Barrage is not built, the maintenance of head works cost is considered as Nil.
(v)  Depreciation of the pumping system @ 8.33% of the estimated cost.

(vi)  Depreciation of the raising mains @ 3.33% of estimated cost of the raising main assuming life of the
system as 30 years.

(vii)  Power generated is used for lift purpose only in one season. In the remaining seasons, the generated
power is utilized for public consumption. Hence the cost of power generated for lift gets nullified by
the benefit from power selling. So the power charges for lift irrigation are assumed as nil.

F. Benefit cost Ratio: Finally benefit cost ratio is calculated by dividing the annual benefits from annual costs
which works out to 1.024 for 10% interest.

SECON 443 VJNL



e PR My i [ Mo,

\\J.f

=

Di-uiaz Buen uameuld iy M acy} 1) DE Ity LCOEAE P D e U BT TSy, I Lo WIE STy 7

LA AL D Py (AR By | _.A...u
tifs” (ISt — [eisanst | A SULIOFTY | G ! |
o an &% Sy ¥i 55l [ ToF [U00e Zear 0% S59la  |oa5  [orssel |OF = sty L
¥ soqmadan,
1 66en |SE00LLL (1A po0s vres 2EGITE [PEPEh BELY \ZeE PLDOGDE [Gits  [BERRGE |4 ] lny Jeemmyi]g
62 R GYETE BEGH T 62 |0I501 Tmm BT [Zi88 ooyt |0o2es [of [ i3
EEPEl [ H0sZ ¥ail8 RIZIL _ [BSOLL [Evse G521 BElal  [RBEG  (OFLFL [E I=H AMTPIG |k
er AL S event w2 _Hﬂl.. bEE 208 VICree_|goec_ |orwlOb 10 1904z} unlz?
Y TEEd  (SAaSZ STED YETHIZ |P5LEL Er ol Wy gunvg [0 (GO |5 | E-__..T
Iv 601 |Z6EeG IFREIE 2686 GreeE  |ALrZl ALGEAE Zira P N T BEGLE TUDINGEDE |
vy Hrmamn | womay | Meimyeey | e iy | {ndeHwng Ly Lum)
r vy | genn | DTER | TWIRIR ey LY oW 1K
PuETRLTY ﬂ-ﬂﬂrﬂsﬂ-n Py e | e
[Tl Fallol

PTG T e ALALLONICON T TR MR LLY.J o CRS1 TTRLLENGE

A5t et T A Sl mug j del Y

,._,.___
J



e PR My i [ Mo,

Y

EEHF_ 19 Joyadg

UG Burp Wil 1302 g 300} G10Z 10001 USRAET p0 HEIS LOYIILLII, BOLLY $XYIGHSY IR WOY SRED Rnepudcg 7

BL-FLOT MRS D S RS OR SR O
Iyroiz? 1sviieng 185 LRORT _n.ﬂmuu 19901 LLBERLSZ SISRZZ [T
BLGALLL |80 L¥Z5 ISTYIT  |FPEE G = JT T Z2a IRSE0RT GIBS [BEESOY (4L T4 {8 LISEEMN g
EEZUIEE [10TLGL LO'ZEEE  |EBGLL ¥TEESE (OLsQL voagy 9BE 19°G80LY QEbZ  [0SETEEL |05 LTAEE Jamor]
EL\Z2ES |FLVLBSE WRZIF  (¥ELE BYCREF [3SOLL £0oas SoZl IRIETL 88€0 [(ADESEL [OF Z0L5Pk Hmoyungg
LVERO0T TLLEDRR PERCIT  (OVIEL GE L06Z [E5LEL ger 280l BHgF £9°9E98L QoL |OF9BRLGE (DL A=yt CET A
WLEELZE |EGERZIE [OFEE0QN |Z6EG GZoozl |GIrZl L1 4996 FZoT] GLLO0VZE  |0BaY |DG0ZESE |52 ZBFIOL TIPS |,

WY n NI | (g Uil inoury | Esuinee g .
:wu"uh_u& E..J..-”Hi iﬁw rewry |PTarIKA 5 -_“..-ﬂ-u._i...m!uu ?.m_.__ﬂ hﬁﬁh _._______—n__..__.__n_____-_._._..-_!___.T dory  BNIE|
"N = v 1 DA
i 1 WPy AP T L S

P 1 S0 IO LSE JLALLDNOCH Ty HESLLYd ST S0 d 0ty

120N vHOVHE Yaddnassford sys o sy

L
¥

®

446



4

FTFLE DERTO DTsd ACDNZ

(¥mr i Rmrom aomjah)
Karnataka Neeravari Nigam Limited
~- {A Government of Karmataks Erderprise) - g
T TieL .
mmmnmmwxmnm«umuﬂiﬁﬁ mmmmu;%ﬁ .
mwm, Irrigation (Norib) Zone, Belgaum. | eﬂé‘-“n
3. Chist e ueer, Malaprablia Project Zowe, Dbarwad.
4. Chmgll“' Upper Tunga Project Zoue, Shimogs.
Clhf!:n;mm-: | ﬁ.: Joct Zows, Gulba
6 cmsmmmwwﬁzhrézf"ufﬁﬁzﬁP“‘
Sir,

e . :

Ww%mm.mmwmmmcw ¥

the *"’Eﬂﬂﬂhﬂﬂ’mlaﬁmﬂlquEMmmﬁMmmum
‘hm‘“’m“?ﬂmﬂ'wmﬂa},muum- L. &

Wh{iulmunw; Wrﬂhwmunbjmmn -
niﬁmﬂhlm'ﬂ

-
— a0 1, :_l!.il -

M. 4 o Y
g |f w9 : *
I ' LR £, O . 2l g 1? R . A
B = . N f‘

Scanner




B0 REDUCTION /7 VARIATION IN HE CONTRACT DEMAND/SANCRONED LOAD
.01 Consumer's increassd load requirement

The procediune for senction of additional power shall be the samae as for o
new instaliation excapt that duas, if any, shall ba clearad bafore sanction
of additionsd power.

.02 Reduction i convact demmml / sencioned load: / Sumander of R No.
Onetalakion) [Exospt IF set Inataliaions under LY category)

mgMpmmmm.ﬂHanhm
contract demand / sanctioned load reduced by axecuting &
frash Agresment. mammﬂlbﬁﬁvmnﬂuﬂth:’mﬂﬂm
mmmmmdmmmwmmumd
fegistration of his apphcation for reduction of contract demand /
mnctioned joad slong with Fesh Ageement for reducse contract
m;wmdumm;wamm
procassing fee a3 prescribad under Clawsg, 30,01,

The 1ame Conditions shad alo be applicabks for requiskions in cose
of

mﬁmﬂMWJmnﬁTmmum

pmw{:mrmpﬂyWNﬁadMHmmmﬁﬁ

Mote: hmmammpﬂmmmanamW

are ako empowarsd to
b approve reduction of COVsanctionad load 1o the

“Scanned by CamScanner































UPPER BHADRA PROJECT

COMPARISON OF DPR’s




Upper Bhadra Project

Detailed Project Report

GENERAL ABSTRACT FOR WORKS COMING UNDER UPPER BHADRA PROJECT-PROVIDING IRRIGATION FACILITY TO CHIKMAGALUR
AND CHITRADURGA DISTRICTS AND FILLING OF M | TANKS ENROUTE.

:II; Sub-Head of Classification As B:;Pzrngus Asg:;RZ%\;l;ed Excess Savings
| - Works
1 [A - Preliminaries 7159.50 6701.26 458.24
2 |B-Land 22586.84 75867.00 53280.16
3 |C- Works 110634.00 348206.32 237572.32
4 [D - Regulator and Measuring device
5 |E-Falls
6 |F - Cross Drainage Works 43469.55 220503.44 177033.89
7 |G - Bridges
8 |H - Escapes
9 |l - Navigation works - -
10 |J - Power plants and Civil Works - -
11 |K - Buildings 2712.00 6748.74 4036.74
12 [L - Earthwork
13 [L1- Qapal, Service Road and Boundary 156563.00 181863.00 25300.00
14 [L2 - Lining v
15 |L3 - Tunnel 16900.00 48189.75 31289.75
16 |M - Plantation 238.35 1159.12 920.77
17 IN - Tank and Reservoirs - 11366.45 11366.45
18 [O - Miscellaneous 4960.00 325.77 4634.23
19 [P - Maintenance (1% of cost of | - works except A,B,M,0,Q and X) 10489.15 11280.69 791.54
20 |Q - Special Tools and plants 185.00 243.07 58.07
21 |R - Communication 4132.65 3367.08 765.57
22 |S - Power plant and Electrical systems - 46075.56 46075.56
23 [T - Watersupply works - -
24 |U - Distributories and Minors 563787.50 489789.76 73997.74
25 |V - Drip irrigation - 534818.75 534818.75
26 |W - Drainage and Protective works 676.55 - 676.55
27 |X - Environment and Ecology 6036.00 18105.56 12069.56
Y - Loss of stocks and unforseen (0.25% of cost of | - works except
28 ABM.0,Q and X) 2622.29 - 2622.59
29 |Z - Provision for power generation 150040.00 - 150040.00
30 [Total of I - Works 1103192.38 2004611.32
31 |ll - Establishment:
32 |Establishment charges @ 10% of |-Works (except B-Lands) 108060.55 115811.9
33 |lll - Tools and Plants :
34 [Small T & P 1% of | -Works 11031.92 12132.59
35 |IV - Suspense : -
36 |V - Receipt & Recoveries on capital account
37 a)Recoveries on account of K-Building 15% salvage value of building 406.80 )
cost.
b)Recoveries towards resale transfer of special T & P 75% of provision
38 |in I-Works on Q-Special T & P excluding cost of inspection of] -
vehicle
39 .c)Recoyeries .towards resale/transfer of inspection vehicle (20% of 37.00 4861
inspection vehicle)
40 |Total Direct Charges 1221841.05 2132507.20
41 |Indirect Charges
42 |a)Audit and Accounts charges ( 1% of | - Works) 11031.92 12132.59
83 Itgr(]ldasg;italised value of abatement of land Revenue (5% of the cost of B- 1129.34 2726.89
Grand Total| 1234002.35 Lakhs | 2147366.68 Lakhs
Say| 12340.00 Crores 21473.67
Total CCA 225515 Ha 225515.00
Cost per Ha| 5.47 Lakhs/Ha 9.52 Lakhs/Ha
Note: Reason's for the excess and saving list is furnished in separate sheet is enclosed.
Superintending Engineer, Superintending Engineer, Chief Engineer,
KNNL, U.B.P Circle No.1, KNNL, U.B.P Circle No.2, KNNL, U.B.Project Zone,
B.R. Project Chitradurga Chitradurga
SECON 450 KNNL



	5.Annex - 1.1 GO dated 06.03.2015..pdf
	pg-1
	pg-2
	pg-3

	5.Annex - 1.1 GO dated 06.03.2015..pdf
	pg-1
	pg-2
	pg-3


