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List of Annexures (As per CWC guidelines)

Annexure No, Details Remarks
; The set guidelines is foflowed
Annexura 1 (a) Survey: extent, scales, contour intervals, etc while pregaring drawings.
Location and depth of exploratory! holes )
Annexure 1 (b) ieifs Jeits et Refer Appendix - 4, Val Il.
, Refar CQuarmy map,
Annexure 2 Malerial survey Vol Il - Drawings
Gates and related  hydro-mechanical
Annexure 3 equipment In detaled project reports for | Refer Repaort, Chapter-T (Vol )
WED projects
Indian standard codes and specification
Annexure A generally followed in connection with | Refer Appendix - 11, Val ll.
hydraulic gates and hofsts.
Guidelines for preparation of hydnology
Annexure-4 volure of defailed preject report Reder Vol I, e
Enclosure-&
Refer Index map, Vol I -
E :_ﬁ-raas and Reachas of Intarast Drawings
Drainage basing uplo contral poinis Le.sites
EA of hydraulic structures; hydrometric . sites, | Refer Index map and Catchment
flood damage points, confluence with large | area map , Vol lll - Drawings
rvers afc.
E-2 Polential irigation area MA,
E-3 Polential flood damage area A,
E-4 Potential drainage congestion area A
Hydrometsorologic region surrounding the
project basin. The region E-5 system will
thus include all other regions and .raachaes
E-5 E-1ta E-4 and E-T to E-13 described hare | —
and in addifion which include surmounding
areas of similar  hydrometeorologic
charactaristics
River system reach within and slightly
€3 upstream of a resenvoir Fer e D
E-7 Potential ground water recharge area NA&
E-8 Reservalr submergence area Refer Report, Chapter-8 {Val -1}
River system reach from a hydraulc
sfructure 1o a downstream poini which is a
E-g confrol point causing critical flood or a point NA
sufficientty  downstream  for  friction
confrolied channels or a confluence ‘with
Major Fiver or sea
E-10 River reach through the area of potental hA
floed damage or potential drainage damage
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Annexure No. Details Remarks
River reach in which industrial or domestic
E-11 water supply is contemplated and where the MA
guantity and gquality of water is to be
monitorad.
E-12 River reach in which navigation is o be NA
sustainaby manitaring kow flows.,
River reach in which water quality (salinity)
E-13 of low flows area fo be monilored lor fish | NA
and wild life substance and for recraafion.
Enclogure-B
A
A1 Diversion projecis without pondage A,
A-2 Diversion projecis with pondage M,
A-3 Within the yaar storans projacts NA
A4 Over the year' storage projects A,
AS Complex system involving combinafions of
_ 1 to 4 above menficned.
Enclosure-C -
B Classification by use of Project
B-1 Irigation MA
B-2 Hydropower MA
B-3 Watler supply and industial use Yes
B-4 Navigation WA
B-5 Salinity contral hA
B-6 Water quality control NA,
B-7 Recraation, fish and wild life NA,
B-8 Flood control NA
B0 Drainage WA,
B-10 Surface lo ground water recharge N,
| B-11 Multipurposa Yas
Enclosure-0
[ Types af Hydrologic inpuls required
-1 For simulafion studies
C-1.1 Water inflows Yes, Refer Chapter 5, Vial-|
G-1.2 Lake evaporation Yes, Refer Chapter 5, Vol-|
C-1.3 Pofaniial evapo-transpiration and rainfall NA
C-14 Sediment inflows Yas, Refar Chapter 5, Vol-|
C-15 Fload inputs -
C-1.6 Waterquality inputs A
C-1.7 Low flow inputs MA,
C-18 Surface o ground water recharge A
C-2 For studies other than simulation NA
C-2.1 | Design fioods for the safefy of struchunes Yas
Design floods and flood levels for flood
C-22 control works NA
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Annaxure No. Detalls Remarks
c-23 Design flocds for design of drainage works | NA
C.2d Design floods for planning construction and NA
' diversion arrangements
Studies for detarmination of lavels for
C-25 locating sfructures on river banks or for [ NA
location of outlets.
C-26 Tail water rating curves Redar Appendix = 6, Vol L.
Enclosure-E =
Enclosure-F -
Annaexure 5 (a) Instrumentation in krrigation Projecls MA
Parameters required to  monitor  the
Annaxure 5 (b) performance of gravity dams and various
instruments used
Parameters reguired fto  Monitor  the
Annexure 5 (c) Parformance of Earth/ Rockfill Dams and | NA
various Instrumenis used
paramelers requited to monitor  the
Annexura 5 {d) performance of Barages and various | NA
Instruments used
parameters required to  monitor  the
Annaxure 5 (g) performance  of Tunneis Underground | NA
Caverns and various Instruments usad
List of BIS Codes of Practice for River
Annexura 5 (f} Valiey Profects Refer Appendix — 11, Val ll,
Fartnightly rainfall data {give 10 year's data)
Shebete iCommand area) s
Annexure 7 Fartnightly climate data Refer Appendii- 3, Vol ll
Annaxura-& Crop Water Requirement MA
Irrigation Demand Table at Canal Head {in
Annexure- § 1000 Cubic meters| MA
Demand Table st Canal Head (in '0C0
Annaxura- 10 Cubic malers) MA,
s :ﬂ:{ilmrﬂrma for capacity statements of NA
Annexure- 12 Raservolr Operation Table Refer Appendix - 5, Vol Il
Annexure- 13 Finanelal retum for Power Componant WA
GuidalinesMomms for Detailed Calculafions | NA
Annexure- 14 for the Requirement of Each Category and
Size of the Production Equipment
Imporiant Rems of equipment considerad | NA
Annexire- 15 under sub-head g-special thp
Arnexure- 16 (2) | Eleciro-mechanical works (abstract of cost) | NA
Annexure- 16 (b) | Electro-mechanical works (prefiminary) NA
Electro-mechamical  works NA

Annexe- 16 (¢)

(generator,
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Annexure No,

Dealails

Remarks

turbine and acoessonies)

Electro-mechanical works auxilary electrical | NA
Annsaure- 16 1) equipment for power stafion (as applicable)
Electro-mechanical warks auxiliary
Annexure- 16 (8) | equipment and services for power stafion | NA
(a5 applicable)
Electro-mechanical  works  subslallon
Annexure- 16 (] | equipments auxillary equipment & sendce | NA
for switchvard
Annssure- 16 (@) | Financial package summary Refer Vol
Annexure- 16 [h) | Financlal package abstract Rafer Vol
Annexure- 16 (i) Financial package details refer Vol
Annsiure- 16 () ;I;i.:;?rif Expenditure & Drawal of funds
An o 17 Proforma for the calculation of benefit cost NA
R rafio (BCOR) of irrigation project
Annexure- 18 ~
Anneure- 10 (2] ma for Computation of Intemal Rate of Refer Appendic - 8, Vol |
Annaxera- 19 (b)
: Staternent showing parceniage return on
A sum at charges -figures are in Rs. Lakhs
B.C. Ralio Caleulation for flood control
Annexure- 21 component of the project NA
mevised esiimates of major, multipurpose,
Annexure- 22 | medium Imigation projects on inter- State E:um  pregamian. o
rivers.
Guidefiries for appartionment of cost among lowwad
Annexure- 23 varoll s components of mullipurpose rivies Eﬂlimatﬂs I preparati of
valey projects
Compliance 1o Poinis / Comments by CWGC,
F— Monitaring (South), Bengaluru an DPR of | The sel guidelines is followed

Ghatti Basavanna resenvoir cum Drinking
Water Project

while preparing drawings

Corai Mt B | Techwinlogies Prvaks Limbad, Beogahin

Fage wvil




Usarar Hamakaba Mearavari Miges Limbad

Thatl] Bagavanni Deinklag Walsr Praject
DETAILED PROVECT REFORT

Volume lll - List of Drawings

Ho.

Drawing Title

Drawing Mo,

TOPOGRAPHICAL SURVEY MAP & INDEX MAP

1

Inclex Map showing Markandeya basin in
Karnataka

EIT-1389X-WRE-GD-IND-A001

Index Map showing Sub basing of Markandeya

2 hasheil skt EIT-1388X-WRE-GD-IND-A002
3 E;’;l ovep & General Layout of the ProRel| ey 1380x WRE-GD-GLP-ADO3
4 | Drone imagery map EIT-1388X-WRE-GD-DIM-ADD4
5 | Topegraphical Survey Map-Dam Site EIT-1389X-WRE-GD-TPM-AD0S
B Catchment Areal Map EIT-138%0-WRE-GD-CAT-AN0G
7 | Capacily Contour Map EfT-1388X-WRE-GD-CCM-AQCT
& Index Map showing taluks Benifitad EIT-13385-WRE-GD-IND-ADDE
9 | Schemafic Diagram EIT-1388X-WRE-GD-SCD-A009

CROSS SECTION LONGITUDINAL SECTION,GENERAL LAYOUT DRAWINGS

10 | Cross Section of Markandeya River (Altenate -01) | EIT-1388X-WRE-GD-RCS-AD10
11 | Cross Section of Markandeya River (Allenate -02) | EIT-1389X-WRE-GD-RCS-AQ10
12 | Cross Section of Markandeya River (Alenste -03) | EIT-1339%-WRE-GD-RCS-A010
13 | Plan & Longitudinal Section of Markandeya River | EIT-1388X-WRE-GD-PLS-AD11

14 | Longiudinal Section of Markandeya River EIT-1380X-WRE-GD-LS-AD12

15 | Gaological Plan of Project Area EiT-1389X-WRE-GD-GEQ-AD13-1
16 | Geological Section along Dam-A EIT-1388X-WRE-GD-GEOQ-A} 13-2
17 | Geological Section al-nna Dam-B EIT-1388X-WRE-GD-GEG-AD13-2
18 | Master Plan EIT-1380X-WRE-GD-MTP-AD14
18 | Layout Plan EIT-1389X-WRE-GD-LYP-AD 15
20 | Quamy Map EIT-1388%-WRE-GD-OUM-AD1E
21 | Land Acquisiion Map EIT-1380X-WRE-GD-LAC-AD1T

GENERAL ARRANGEMENT & STRUCTURE DRAWINGS FOR DAM

22 | Plan & Longitudinal section of dam EIT-1388X-WRE-GD-STR-AD15
23 | Longitudinal section of dam EIT-1380X-WRE-GD-STR-AD18
Longiludinal section of dam Showing Blockwise
24 Curtain Grouting & Drainags hale lines EIT-1389X-WRE-GD-3TR-AD15
23 | Plan of foundation Gallery EIT-1380X-WRE-GD-STR-AD18
26 | Plan at river Sluice gate operating gallery EIT-1389X-WRE-GD-3TR-A018
27 | Plan of dam shewing lop inspection Gallery EIT-1389X-WRE-GD-5TR-AN1B
9% E;]Eﬁ:ln details of non over flow Dam (Block-01 & EIT-1389) WRE-CD-STR-AD13
29 | Saclion datalls of non over flow Dam (Block-03) | EIT-1389X-WRE-GD-5TR-AD19

Consuka E | Techanlogies Private Limted, Bangakins

Faga sviii



Chmer ;Harrataka Hoaravar Figes Limiled

Shall Buasvan e Dilnizing Wil Projms!
DETAILED FRCSEST REPORT

No. | Drawing Title Drrawing No.

3 | Section details of non over flow Dam (Block- 04) | EIT-13B9X-WRE-GD-3TR-AD12

31 | Seciion details of non over flow Dam (Block- 12) | EIT-1389X-WRE-GD-STR-AQ18

32 | Section details of nan aver flow Dam (Block- 13) | EIT-1388-WRE-GD-5TR-AD18

33 | Section details of non over flow Dam (Block- 14} | EIT-1389X-WRE-GD-STR-AD19

34 | Seclion details of non over low Dam (Block- 15) | EIT-136%-WRE-GD-5TR-AD18

35 | Seclion details of non over flow Dam (Block- 16) | EIT-1388X-WRE-GD-STR-AD18

38 | Seclion details of non over flow Dam (Block- 17) EIT-13890-WRE-GD-STHE=-4014

47 ?;uflmn details of non over flow Dam (Block- 18 & EIT-4383% WRE-GD-STR-AD1D

38 g:h;:‘linn datails of non over flow Dam (Block- 20 & EIT-1380%-WRE-GD.STR-AJ1D
Reinforcement Seclion detals of non over flow

39 Darn (Block-01 & 02) EIT-1388X-WRE-GD-STR-A0193
Reinforcement Section detalls of non over flow

40 Dam (Block- 03] EIT-13880-WRE-GD-STR-A019
Reinforcoment Secton detalls of non over flow

41 Darm (Black- 04] EIT-1389X-WRE-GD-STR-AD19
Rainforcemenl Section detalls of non over fiow

42 Dam (Block- 12) BIT-13849-WRE-GD-STR=-AD12
Feinforcement Saction detaile of non over flow

42 Darn (Block- 13) EIT-1339¥-WRE-GD-STR-AQ19
Feinforceament Sechon detalls of non over fow

43 Dam [Block- 14} EIT-1389-WRE-GD-STR-A01S
Reinforcement Section detaile of non over flow

44 Dam (Block- 15 EIT-1380X - WRE-GD-STR-AN1S
Reinforcament Section details of non over flow

45 Dam (Block- 16} EIT-1380X-WRE-GD-STR-AQ15
Reinforcement Section details of non over flow

46 Dam (Block- 17) ElIT-13830-WRE-GD-STR-A018
Rainforcamant Section detalls of non over flow

47 Dam (Block- 18 & 19) EIT-1388X-WRE-GD-STR-AD18
Reinforcament Sectlon detalls of non over flow

48 Dam (Block- 20 & 21) EIT-1380%-WRE-GD-STE-4018

49 | gy o et ofrver skice Epllwey (locks 7| Err.1380X WRE-GD-STR AD2D

&0 g;ﬂl;gal detalls of spiiway- block-10 (with c8s | - = oo ee cneTR ADDD

31 | Sechional delails of spillway (blocks-5, 6,9 & 11) | EIT-1380X-WRE-GD-STR-A020
Showing crest & face meinforcemant sectional

52 detalla of spiltway EIT-1389X-WRE-GD-STR-A020
Showing reinforcement  sectional defails of

53 spiltway pier EIT-1350-WRE-GD-STR-A020
Reinforcament details of river sluice spillway

54 (blocks -7 & ) EIT-1389-WRE-GD-STR-ADZ20
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No. | Drawing Title Drawing No.
55 | Reinforcement details of stilling basin EIT-1389X-WRE-GD-STR-AD20
55 | ooy ks e O fYSr L% | EIT.1380X WRE-GD-STR-A020
57 | Detalls of spilway brdge EIT-1380%-WRE-GD-STR-ADZ1
58 | Details of spihway bridge EIT-1388%-WRE-GD-STR-AD21
58 | Reinforcement details of gallery and adit EIT-1380%-WRE-GD-STR-AD2Z
GENERAL ARRANGEMENT & STRUCTURE DRAWINGS FOR DAM
B0 | Reinforcemant detalls of gallary and adit EIT-1380%-WRE-GD-STR-AD22
61 | Foundation drainage gallery EIT-13868X-WRE-GD-5TR-A023
62 g’f‘r’:‘“ of Water &top at transverse. conlfaction | g7 40 WRE-GD-STR-ANRS
63 | Typical water stop datails EIT-1380X-WRE-GD-5TR-A025
64 | Sections and plans of key walls EIT-1389X-WRE-GD-5TR-AN26
65 | Section of fraining wall EIT-1368X-WRE-GD-STR-AD26
66 | Secton of non over flow showing gauge well EIT-1389X-WRE-GD-3TR-A02T
67 | Instrumantation details (non over flow block- 12} | EIT-1380X-WRE-GD-5TR-A28
68 | Instrumentation details (over fiow block- 10) EIT-1389X-WRE-GD-STR-A028
HYDRO MECHANICAL DRAWINGS
B9 EE;TE' amangament spilway radial gate & sWp | £\r 4380%. WRE-GD-STR-8020
70 E;ﬁmmm for iver sluice gates & gale | 7. 1330X. WRE-GD-STR-A030
71 | 40 gantry crane for spill way stop log gates EIT-1389X-WRE-GD-STR-A031
INFRASTRUCTURE DRAWINGS
72 | Connectivity to yogikolla malikarjunna temple EIM-1389X-WRE-GD-IF3-A032
73 | Connectivity to ninvanappa lemple EIT-1389)-WRE-GD-IFS-A032
74 | Connectivity to exisfing weir EIT-1389X-WRE-GD-IF5-A032
75 | Connectivity to dam view point EIT-1382%-WRE-GD-IF5-A032
76 | Typical cross section of approach road EIT-1388X-WRE-GD-TCS-AD33
71 | Cross section of péer with open foundation EIT-1388¢-WRE-GD-IF5-A034
78 | Layout plan of dam office & guest house EIT-1389)-WRE-GD-IF5-A034
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Abbreviation
CA Catchment Area
CBIP Central Board of Irfigation and Power
CEA Central Electricity Autharity
KNML Kamataka Neeravan Nigam Limited
CWC Central Water Commission
KWDT Krishna Water Disputes Tribunal
DGPS Diffarential Global Pasitioning Systam
DPR Detziled Project Repart
ElA & EMP Environmental Impact Assessmant and Environmental Managemant Plan
EL Elevaltion
FRL Full Reservair Level
GOl Govermment of India
GOK Govemment of Karmataka
GTS Geomelric Trigonometric Survey
IS Indian Standards
KPCL Kamataka Power Corparation Limited
KPTCL Kamataka Power Transmission Corporation Limited
MNA Mot Applicabla
PWD Public Works Depariment
R&R Resetfemeant and Rehabilitation
SlA Social Impact Assessment
TMC Thousand Million Cublc Fest
USEBR United States Bureau of Raclamation
REIA Rapid Environmantal Impact Assessment
EMP Enviranment Management Plan
mbg Medars balow ground level
pm Litres par minute
Ips Litres per second
MLD Million lires per day
OSHA Occupational Safefy and Health Administration
PERT _Fmgram Evaluation and Review Technique
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GPM Critical Path Method
BC Ratio Benafit Cost Ratio
MWL Maximum water level
MOE&F Minisiry of Environment and Forest
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dix -

Certificates

Certificate o DPR

This is to cardify that Detaled Project Report (DPR) of Ghatti Basavanna Drinking Waler
Project, Karnataka has been prepared in 2 consultalive mode with the spacialized directorates of CWC
Le. Hydrology, Imigation Planning, Inter-State Matlets and Project Planning from concarned unit under
Design & Ressarch Wing.

{signature with seal)
mmm En XECUTIVE ENGINEER Chisf Englneer, KNHL
alnesr E [35 4 y 2
Karnataka Neesavarl Nigam Limited  MARNATAKA NEERAWARI NIGAM LiMiTED  mganon ‘””TE{F'E::
e G.R.B.C.C. 5ub Divn. No:5, GORAIK, GRBGCC DN, NO. 3, GOKAK Govt.o E-_“ :
_—
i

Superintenting Enginear
KNN.L, GRECC. Cirdle,
Hidkal Dam

CHIE Eﬂ’élﬁ%ﬂ; =
KAYLArigaion () Belag

F
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Appendix —H

Certificate on status of action taken for Statutory Clearances

This s o cartify that necessary acfions have been taken for ablaining Stalutory clearances
for the Ghatfi Basavanna Dvinking Waler Project project located in the State of Kamataka and
slalus of the aclion taken is &s follows:

a,  Environment Clearance from MoEF&CC :

i El& in process

li. EMP In procass
i Orthers in process

b. Forest Clearance from MoEF&CC :

In process

¢.  Clearance in respect of R&R of Tribal population from MaTA:

. - signed by
mmmg_mlm Engineer EHECUSI\?;IE ENGINEER,

Karnataka Neersvari Nigam Limibed  KARMATAKA KEER AV igan Lo 0 0ure, Name with seal)

G.ALB.C.C. Sub Divn. No:5, GORAR. GRAECE DN, NO. 3. GOHAK
g"" Chiaf Engineer, KNNL
Imigation (Norih), Belagavi
Gowvt, of Karnataka.
Superintanding Engineer, _ A.-_:
KM.N.L, GR.B.C.C. Cirde,
Hidkal Dam

Conadal B | Teehnokngias Privale Limdlod, Bangaiurg '-"EIE‘." ey
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Appendix |

Certificate on mode of construction

This is to certify that the Ghatti Basavanna Drinking Water Project located in the State of
Karnataka is going to be constructed through contract / Department and special team has been
planned for timely construction of project as per the MoWR, RD&GR “Guidelines for preparation of
Detailed Project Reports of irrigation and multipurpose projects. The constitution of the special team

is as follows:

No. Designation of officers of the team

Will be confirmed

-
( )/ = :' Signed by
Assistant ume Engineer EXECUTIVE ENGINEER,

Kamataka Neeravart Nigam Limited  MARNATAKA HEERAVARI NiGAN ¢ nirrer o 0nare. Name with seal)

- G.R.E.C.C. Sub Diva. NO:S, GOKAK. GRACC DN, 10, 2, GOKAX
&> Chief Engineer, KNNL
- e Imigation (North), Belagavi
. ] Govt. of Kamnataka.
Su arlrtrr .m Engineer, L
KNN.L, G.RBC.C. Cirde,
H.ﬁ'«c:l D;m
%
\ r
\\ \

KRM FN (N) Belagmﬂ
{
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Appendix - J
To
The Chief Engineer,
Project appraisal Organization, Central

Water Commission Sewa Bhavan,
R.K. Puram, New Delhi — 110066

Subject: Clearance of providing DPR of the Ghatti Basavanna Drinking Water Project.

1. The above project has been examined in the centralized design team (KNNL) to review all
the designs pertaining to the project and accord approval based on which the designs
were presented to an independent Expert Committee — Estimate Review Committee
(ERC). The review of planning, design and estimates are reviewed and scrutiny at three
levels and the Administrative Sanction by GoK is accorded.

(i) All necessary surveys and investigations for planning of the project and establishing
its techno-economic feasibility have been carried out as per the aforementioned
guidelines.

(i) 10%/5000 ha. of the command area of the project (whichever is minimum) has been
investigated in full details in three patches representing terrain conditions in the command
for estimation of the conveyance system upto the last farm gates — Not applicable.

(i) 100% of Main Canal and 10% of the remaining Canal structures (Branch canals,
Distributaries, Minors etc.) have been investigated in full detail — Not applicable.

(iv) Detailed Hydrological, geological, construction material investigations, have been
carried out for all major structures i.e. dams, weirs, main canal, branch canal up-to
distributaries carrying a discharge of 10 cumecs.

(v) Soil survey of the command has been carried out in detail as per IS 5510- 1969 — Not
applicable.

(vi) Necessary designs for the various components of the project has been done in
accordance with the guidelines and relevant Indian Standards for Planning &
Design/Safety aspects including design flood estimation etc., of the project which are
enclosed. List of Codes is enclosed.

(vii) Necessary studies for utilization of ground water have been done with special regard
to problem of water logging and suitable provisions have been made for conjunctive use
of ground water & drainage arrangements — Not applicable.

(viii)The cropping pattern has been adopted in consultation with the State Agriculture
Department and are based on soil surveys of the command keeping in view the national
policy in respect of encouraging crops for producing oil seeds and pulses. Availability of
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water as per Inter-State agreements, awards and consent of co-basin States are also
considered — Not applicable.

(ix) The cost estimates and economic evaluations are carried out as per guidelines
issued by the Central Water Commission.

2. The project has also been examined by the State level Project appraisal / Technical
Advisory Committee comprising representative of Irrigation, Agriculture, Fisheries,
Forests, Soil Conservation, Ground Water, Revenue and Finance Dept. and State level
Environmental Committee etc. and techno-economic feasibility of the project has been
established.

3. The project is recommended for acceptance by Central Water Commission and Ministry
of Water Resources, River Development & Ganga Rejuvenation.

| “
Iul Q"":’/

O\N»~ — & (‘L Signed by
o i &yk _
Assistant Esetutive Engineer EXECUTIVE ENGINEER

Katnetaka Meeravarl Migam Lmited  KARMATAKA NEERAVARS NIGAM LineTes (Signature, Name with seal)

o= G.R.B.C.C. Sub Bivn, ND5, GOKAK. GRECC DN, N g.} 3. GOKA Kk
- Chief Englneer, KNNL
s o irigation [Nerth), Belagav
2 3 Got. of Karnataka.

Supenntending Enginger, Fé
KNNL, GRSELCC C cle,
Hidkai Dam
.l
CHIEF ENG!NEER
KM. n&kﬁg@wn (N) Belagavi

v
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Appendix -K

Certificate on Survey and Investigation

This is to certify that the Ghatti Basavanna Drinking Water Project located in the State of
Karnataka for which 100% survey has been carried out. Copy of the report is attached.

Assistant Beeutive Engineer EXECUTIVE ENGINEER,

Karnataka Meeravan Nigsm Limited  WARNATARKA MEERAVAR) NIGAM | |””.:.,'(Sigmmn‘s, Name with zeal)

_, GRELCC Sub Divn. Mo:S, GOKAK, GRSCC ON. NO, 3, BOHAK
- Chief Engineer, KNNL
3 Imigation (North), Belagavi
,?’o, Gowt. of Karnataka.
Superintending Enginces, L
KMNLN.L., GRB.C.C Ciicle,
Hidkal Sam

~

[

\
LS
uwmgﬁﬂ B""?""
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Ghatti Basavanna Drinking Water Project
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Appendix - L

Certificate on Cadastral Survey

This is to certify that proper Cadastral Survey has been carried out for all the property

coming under submergence, for reservoir and for the Ghatti Basavanna Drinking Water Project

located in the State of Karnataka. The list of properties coming under submergence are as follows:

Consultant: E | Technologies Private Limited, Bengaluru

No. Name of Properties
1 Land in ha (including Roads Bridges Colony etc)
616.37 Ha
Forest land.:
Agriculture land: -
Revenue land: 118.27 Ha
Others: .
Total 734.64 Ha
2 Houses and Buildings (in Nos.) About 70
3 Other structures such as road bridges, Railway bridges
etc. (in Nos.) )
4 Others -
S arolop,
)Y
~San. S \ :‘
(| “Pgag, | =
\ /"%
XY _/&
Pris 53 e Sigred by
X \, - e
Assistent Exetutive Engineer EXECUTIVE ENGINEER " .
Kamataka Meerpan Nissen Limited IARNAT A% A HEES AV MG A .,‘.“'-' (Slgnature, Nama with saal)
G.RB.C.C. Sub Divi. No:5, GOKAK, GRYCC DN NGO, 2, L.l.m,; e
» Chief Englnser, KNNL
Py Imigation (Narth), Balagavi
N7 e Govt. of Karnalaka
Cuoenras i Engaoes, (
x.‘l-':.‘-v ‘.:. v C':.':."-u
Hidkal Dam
HIEP ENGINEER”

K M Nt drgaon (N) Betagavi

4
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Owner :Karnataka Neeravari Nigam Limited

Ghatti Basavanna Drinking Water Project
DETAILED PROJECT REPORT

Section - 1
Checklist
(As per CWC Guidelines 2010)

No. | Particulars | Details
l. GENERAL DATA
1) Name of the project | Ghatti Basavanna Drinking Water Project
2) Location
a) State(s) Karnataka
b) District(s) Belagavi
C) Taluka (s) / Tehsil (s) Gokak
d) Longitude/Latitude Longitude 74> 47 18" E and
Latitude 16" 9’ 11" N
e) Survey of India Topographical Map reference | 47-L-12-(E43U12) & 47-L-16-(E43U16)
No.
f) Earthquake Zone number Zone Il
) Complete address for correspondence along | The Managing Director,
with pin code /e-rnail Karnataka Neeravari Nigam Limited,
4th Floor, Coffee Board Building No. 1,
Dr. B.R. Ambedkar Veedhi Bangalore - 560
001.
Ph.: (+91-80) 222 83074-78.
Fax: +91-80-223 86015.
knnl@knnlindia.com
3) Category of the project
a) Irrigation/Multipurpose (Multipurpose)
(Drinking +Tank filling+Industrial)
b) Storage/diversion Storage [Drinking water]
1. PLANNING
4) Has the Master plan for overall development | Present project is envisaged to be developed
of the river basin been prepared and stages of | in single stage to “Providing Utilize the
basin development discussed? proposed reservoir to meet requirement of
drinking water needs of Gokak town and
surrounding villages and part of Saundatti,
Hukkeri and Bailahongla Taluks in Belagavi
district, Karnataka.
5) Have the alternative proposals (including set | Merits and Demerits of alternative proposals
of smaller developments vis-a-vis a single | are discussed in the Report, Vol-I Chapter 1,
large development) been studied and their | para 1.10
merits and demerits discussed?
6) Does the scheme fit in the overall | Discussed in the Report, Vol-l,Chapter 1,

development of the river basin and has its

para 1.12

Consultant: E | Technologies Private Limited, Bengaluru
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No. | Particulars Details
priority in the overall development of the basin
been discussed?
7) Have the other Departments concerned with | Yes, Discussed in the Report, Vol-I,Chapter
the development been informed? 1, para 1.13
8) Is the present scheme proposed to be | Single Stage
executed in stages? If so, are various stages
of execution and development discussed in
the report?
9) Are the effects of the scheme on the riparian | Yes, Discussed in the Report, Vol-I,Chapter
rights & existing Upstream and downstream | 3, para 3.4 on Inter State Aspects
projects etc. discussed?
10) | Has the provision for municipal and industrial | The project considers the overall scenario
water supply been made? which includes the municipal & industrial
supplies also
M. INTERSTATE AND INTERNATIONAL ASPECTS
11) | Are there any International/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 As per KWDT-| (Bachavat) and GWDT Award
b) Sharing of cost NA - As project is solely taken up by
Karnataka
C) Sharing of benefits (irrigation, flood control. | NA - Present project is envisaged to be
Power etc.) developed in single stage to “Providing
storage backing to meet drinking water
requirement of Gokak town and other
identified towns and villages in Krishna
Basin’.
d) Acceptance of the submergence by the | NA - As submergence is only in Karnataka
upstream state(s)
e) Acceptance by the upstream state(s) of | NA - As submergence is only in Karnataka,
compensation of land coming under | the implementing state
submergence
f) Settlement of oustees Provision has been made for Rehabilitation
and Resettlement of oustees coming under
submergence area of the Reservoir as per
the latest Land Acquisition Act which is in
vogue.
g) Any other Nil
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

Consultant: E | Technologies Private Limited, Bengaluru
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Owner :Karnataka Neeravari Nigam Limited Ghatti Basavanna Drinking Water Project
DETAILED PROJECT REPORT

No. Particulars Details

a) River surveys All the required Survey and Investigation
including geological studies have been
carried out which are relevant for the
preparation of Detailed Project Report.

b) Reservoir surveys All the required reservoir Surveys and
Investigation have been carried out which are
relevant for the preparation of Detailed

Project Report.

C) Head work surveys (dam(s), dyke(s), | All the required Survey and Investigation
barrage(s).weir(s) etc. and  auxiliary | including geological studies have been
components) carried out which are relevant for the

preparation of Detailed Project Report.

d) Plant and Colonies sites Al the required Survey and Investigation

have been carried out which are relevant for
the preparation for the planning of the Plant
and Colonies layout including design and
estimate as a part of Detailed Project Report.

e) Canal(s),branch  canal(s) and  water | NA
distribution system
f) Major canal structures NA
) Power house, switch-yard, surge shafts, | NA
tailrace
h) Tunnel(s), adit(s),penstocks etc. NA
i) Surveys (detailed and sample) of areas of the | NA
command for OFD and Drainage work
) Soil surveys Preliminary survey has been carried out. Part

of the project site (both upstream &
downstream) falls under the forest land.
KNNL is in the process of obtaining the
approval from the forest authority to validate
and to carry out further survey and
Investigation if required. However, all the
required investigation for the preparation of
the DPR has been completed in all respects.

k) Surveys for soil conservation Preliminary survey has been carried out. Part
of the project site (both upstream &
downstream) falls under the forest land.
KNNL is in the process of obtaining the
approval from the forest authority to validate
and to carry out further survey and
Investigation if required. However, all the
required investigation for the preparation of
the DPR has been completed in all respects.
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No. | Particulars Details

1) Any other surveys i.e. archeological right of | The project proponents have completed site
way. communication etc. inspection including the survey and there are

no sites or monuments which are of
archeological importance. Project authorities
are in the process obtaining the NOC from
the archeological department.

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 Yes, Refer Chapter 4

b) Reservoir Yes, Refer Chapter 4

C) Head work and energy dissipation area Yes, Refer Chapter 4

d) Power house and appurtenances NA

e) Intakes and regulators Yes, Refer Chapter 4

f) Major canal structures NA

g) Tunnel(s),Pen stock(s),hill(s)etc. NA

h) Communication routes NA

i) Any other Nil

VI. | SEISMIC INVESTIGATIONS

14) | Has the seismicity of the region been studied | Yes, Refer Chapter 4
and co-efficient of vertical horizontal
acceleration for the various structures
discussed?

15) | Has the approval of the Standing Committee | The project proponents have submitted all the
for recommending design of seismic | required details including the reports to
coefficients for River Valley Project been | CWPRS, Pune for their review and
obtained? recommendation.  Consequent to their

recommendation the report and findings will
be submitted to Standing Committee for
recommending design of seismic coefficients
for River Valley Project.

16) |Is there possibility of liquefaction of | No, The dam is founded on Hard rock
foundations? If so whether liquefaction studies
been carried out?

VII. | 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) NA — Concrete gravity dam is proposed.

b) Masonry/concrete dam(s) Concrete gravity dam is proposed. All the

required Survey and Investigation including
geological studies have been carried out
which are relevant for the preparation of
Detailed Project Report.

Consultant: E | Technologies Private Limited, Bengaluru
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No. | Particulars Details
C) Barrage(s) / Weir(s) / head regulators) etc. NA
d) Canal(s) & Canal Structures NA
e) Power house (t),tunnel (s), transformer | NA
caverns), Desilting chamber(s), surge tank(s) /
shaft(s), intake(s)
f) Pump House(s) NA
g) Any other Nil
18) | Are there any Special features affecting the | No
designs?
VIll. | CONSTRUCTION MATERIAL SURVEYS
19) | Have the surveys and laboratory tests for the- following Construction materials been carried
out and report(s) appended?
a) Soils  for impervious, semi-pervious and | NA - As it is a concrete Gravity dam
pervious zones of earth and rock-fill dam(s)
b) Sand Yes, Refer Chapter 4 , para 4.8
C) Rock and coarse aggregates Yes, Refer Chapter 4 , para 4.8
d) Bricks and tiles Yes, Refer Chapter 4 , para 4.8
e) Pozzolona NA
f) Cement and lime stone Yes, Refer Chapter 4 , para 4.8
g) Steel Yes, Refer Chapter 4 , para 4.8
h) Any other Nil
20) | Have the sources for each of the above | Yes, Refer Quarry map,Vol Il - Drawings
material been identified and need etc.
indicated?
21) | Have the proposals for procurement of scarce | NA
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 Yes, Refer Chapter 4 , para 4.9
ii. Temperature Yes, Refer Chapter 4 , para 4.9
jii. Sunshine No
iv. Gauge & Discharge -
v. Sediment Yes, Refer Chapter 4 , para 4.9
vi. Water quality No
vii. Evaporation Yes, Refer Chapter 4 , para 4.9
(b) Has the above data been collected & | Appended in the report as Appendix 3
appended?
X. HYDROLOGY
23) | Is the Hydrology dealt with in detail in a | Hydrology study is carried out and dealt in

separate volume? Have its brief details been
included in this Report?

Chapter 5 - Vol I.

Consultant: E | Technologies Private Limited, Bengaluru
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No.

Particulars

Details

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?

Index Map showing the location of the
proposed reservoir appended in Vol - IlI -
Drawings

25)

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

Yes, Refer Appendix 3 — Vol I

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 snow melt
period (March-May) and one during monsoon
(June-September) period been attached?

NA - The project is planned in Deccan
plateau.

Are detail notes about quality, Consistency.
Processing and gap filling of the data
included.

Yes. If any further data and information is
required the same will be furnished.

Have hydrological studies been carried out
for the following:

To establish the availability of water for the
benefits envisaged?

Chapter 5.

To determine design flood for the various
structures (spillway ,weir ,barrage etc.)

Yes.

Sediments storage

Yes.

Design flood for diversion during construction

Yes.

Tail water rating curve

Yes.

Evaporation rates from reservoirs/concerned
area

Yes.

9)

Command area rainfall

NA

29)

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

No

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, Refer Vol |, Chapter 8, para 8.2

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?

Yes, Refer Vol |, Chapter 17

32)

Have the details of the simulation studies.

Yes, Refer Vol |, Chapter 5

Consultant: E | Technologies Private Limited, Bengaluru
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No.

Particulars

Details

(Working Tables) and conclusions arrived,
from the various alternatives explaining the
factors and assumptions been included and
discussed?

33)

Has the number of failures for different
aspects been indicated?

Yes, Refer — Working Tables

34)

Have the likely desirable and, undesirable
changes in the hydrologic regime due to-.the
project been brought out in the report?

Ghatti Basavanna project is meant for
Drinking water purpose and hence no
hydrologic regime changes are expected

35)

Is the criteria adopted for selection of the
construction diversion flood discussed?

No

36)

Has the basis for determining the storage
capacity been discussed?

Yes, Refer Vol |, Chapter 5

37)

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

Working tables for present project is
prepared.

38)

Has carry over storage been provided? If so.
Whether studies for most economic carry over
storage been done?

Carry over storage has not been provided in
the proposed scheme.

39)

Have the flood routing studies been carried
out?

No, The flood discharge for the spillway
design is considered as per CWC
recommendation. Refer Vol |, Chapter 7.
However, the required data and information
has been furnished to KERS, Mysore for
conducting Hydraulic model studies (Spillway
and Hydraulic jump).

40)

Have the back water studies been carried
out?

Yes.

XI.

LAND ACQUISITION AND RESETTLEMENT OF OUSTEES

4)

Have the type and quantum of land proposed
to be acquired in the submerged area project
area, area coming under canals and
distribution  system, area required for
rehabilitation of the oustees been detailed?

Yes, Refer Vol |, Chapter 8, para 8.8.1

42)

Is the basis for provision for land
compensation indicated?

Yes, Refer Vol |, Chapter 8, para 8.8,
provisions are made in the Abstarct by the
technical advisory committee of the CWC.

43)

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

Yes, Refer Vol |, Chapter 8, para 8.8,
provisions are made in the Abstarct by the
technical advisory committee of the CWC.

44)

Are the basis of land acquisition of the

Yes, Refer Vol |, Chapter 8.
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No. | Particulars Details
submerged area upto FRL/MWL etc.
discussed?
XIl. | DESIGNS
45) | Does the state have established a Central | Yes. KNNL is the nodal agency appointed by
Design Organization and State level multi- | GoK for the implementation of the project.
disciplinary /Advisory Committee and whether | KNNL has dedicated centralized design team
its composition has been indicated in the | to review all the designs pertaining to the
report? project and accord approval based on which
the designs will be presented to an
independent Expert Committee — Estimate
Review Committee (ERC). In other words,
the review of planning, design and estimates
will undergo review and scrutiny at three
levels before the Administrative Sanction is
accorded.
46) | Has the selection of final location of the head | Yes. Refer Vol -I,Chapter 1
works and, appurtenances, in preference to
the other sites investigated been discussed?
47) | Have the layout of the project viz location of | Yes
head work workshop sheds; offices, Colonies.
etc. been finalized and discussed?
48) | Has the layout of the various major | Yes, Refer Vol -I,Chapter 4
components of the head works been
discussed in the, light-of site features,
geology, foundation characteristics?
49) | Have the detailed designs been prepared for | Yes. KNNL is the nodal agency appointed by
the following components & got vetted by | GoK for the implementation of the project.
CDO? KNNL has dedicated centralized design team
to review all the designs pertaining to the
project and accord approval based on which
the designs will be presented to an
independent Expert Committee — Estimate
Review Committee (ERC). In other words, the
review of pllanning, design and estimates will
undergo review and scrutiny at three levels
before the Administrative Sanction is
accorded.
a) Earth or rock fill dam. Masonry or concrete | Yes, Refer Vol -I, Chapter 7, para 7.2
dam; spillway ,barrage, weir. etc. and
appurtenances.
b) Energy dissipation arrangements, training | Yes, Refer Vol I, Chapter 7, para 7.2
walls etc.
C) Openings through dams- galleries head | Yes, Refer Vol -I, Chapter 7, para 7.2

regulators, penstocks other outlets, sluices
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Particulars

Details

etc.

Regulators

NA

Canal and water conductor system

NA

Canal structures

NA

Pump house, Intake structures

NA

Power House, tunnels, surge shaft

NA

Instrumentation

Yes, Refer Vol -, Chapter 7, para 7.6

Power evacuation arrangement

Yes, Refer Vol -I, Chapter 7, para 7.6

Design of Hydro Mechanical equipment’s

Yes.

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,

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.?

Model studies is under progress at KERS,
Mysore and CWPRS, Pune.

The required data and information has been
furnished to KERS, Mysore for conducting
Hydraulic model studies (Spillway and
Hydraulic jump).

The project proponents have also submitted

all the required details including the reports to

CWPRS, Pune to undertake

o Site specific seismic study

o 3D & 2D Stress analysis by FEM Method

e Hydraulic model studies for river/scouring
sluice.

Has the final alignment of canal(s) , and
branch canal(s) been discussed in the light of
various alignments studied?

NA

Does the canal design provide for meeting
requirement to rush irrigation?

NA

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

NA

53)

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

NA

54)

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

NA

55)

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

NA
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No.

Particulars

Details

56)

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

NA

57)

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

NA

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?

NA

59)

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

NA

XIll.

IRRIGATION AND COMMAND AREA DEVELOPMENT

60)

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

NA

61)

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

NA

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?

NA

63)

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

NA

64)

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

NA

65)

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

NA

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?

NA

67)

Have the semi-detailed soil surveys been
carried out for the entire command? If not the

NA
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DETAILED PROJECT REPORT

No. | Particulars Details
extent of area surveyed may be indicated.

68) | Have soil and land irrigability classifications NA
brought out in the report?

69) | Is the method used for determining the crop NA
water requirements discussed?

70) | Has the pre-project cropping pattern and the NA
proposed cropping pattern along with
justification been furnished?

71) | Has the proposed cropping pattern been NA

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.

72) | Whether drinking water needs of the | The estimated population of the Gokak town
population projected for the 25-30 years after | and adjoining 3 towns as per census 2011-12
construction of the project on enroute and that | is 1,35,715. Besides there are nearly 131
in the command of the project considered. number of villages with an estimated

population of 4,76,448. Considering the
growth for next 40 years, the estimated
drinking water needs will be 2.76 TMC, and
0.62 TMC for livestock.

73) | Whether the proposed G.W utilization is | NA
certified by CGWB and a statement furnished.

74) | Are the areas and percentages of the CCA | NA
that will be irrigated during kharif, rabi, two
seasonal, summer and perennial been
indicated?

75) | Is justification furnished for irrigating | NA
perennials and summer crops from the
reservoir?

76) | Have the monthly reservoir operation studies | Summary on Annual Basis attached (Ref.
been carried out at least for 20 years and | Chapter 5, Table 5.7)
summary on annual basis attached?

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

78) | Have the existing locations of the Trial cum NA

Demonstration Farm, input centers (seeds,
fertilizer and insecticides) in .the command
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DETAILED PROJECT REPORT

No. | Particulars Details
been indicated and proposal to strengthen the
same discussed?
79) | Have the arrangements for financing the OFD NA
works and proposals, if any, .for
strengthening, the same been discussed?
80) | Have the agencies responsible for execution NA
of OFD Works been identified and
simultaneous planning of execution of OFD
works along with engineering  works
discussed?
81) | Has-the year wise phasing of irrigation NA
development as a result of the project been
discussed?
82) |Is the existing communication system NA
telephone. wireless and roads  within
command are a sufficient to meet the
requirement after full development to
irrigation? If not, have the new proposals been
planned and discussed?
83) | Is the adequacy of the marketing centers in NA
the Command Area and new proposals to
meet the requirements after full development
of irrigation been discussed?
84) | Is there any stabilization of existing irrigation NA
proposed?
XIV. | FLOOD CONTROL AND DRAINAGE
85) | Have the various flood control components of NA
the multipurpose project been indicated?
86) | Have the damage areas in pre-project & post NA
project situations been identified and flood
intensities worked out at each of the damage
center(s) which gets affected?
87) | Have the following flood aspects been discussed?
a) Flood cushion in the reservoir. Provision has been made for the flood
cushion
b) Maximum moderated flood outflows over the | The spillway has been designed to discharge
spillway etc. and its frequency as per the approved CWC parameters.
Refer Vol |, Chapter 5, para 5.6
C) Existing and proposed safe carrying | The river valley downstream of the dam is
capacities of the channel below the dam after | well defined with high banks on either side.
construction of flood embankment, channel | The chances of flood overflanking
improvement, river diversion etc. immediately d/s is remote.
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Ghatti Basavanna Drinking Water Project
DETAILED PROJECT REPORT

No. | Particulars Details
d) Synchronized moderated peak floods due to | The spillway has been designed to discharge
releaser(s) from the dam upstream and un- | as per the approved CWC parameters which
intercepted catchment up to the damage | takes into cognizance of the flood releases
centers. from upstream dams and un-intercepted
catchment.
e) Average annual expenditure incurred on flood | Expenses due to flood relief work is not
relief works. envisaged since such scenario has not been
encountered in the Markandeya river basin in
Karnataka till date.
f) Area and population affected/likely to be | Only population in some of the hamlets may
affected before/after the project. require rehabilitation and resettlement. Refer
Vol |, Chapter 1, para 1.6
ag) Estimated saving in annual loss of life, | Consequent to the approval of the report, a
property, cattle, crops etc. (evaluated in terms | comprehensive survey of the submergence
of money) due to flood control. area will be carried out in order to identify
facilities which are likely to be submerged and
requiring relocation including extent of
compensation payable etc
88) | Have the following drainage aspects of command area been discussed?
a) Existing Surface and sub-surface drainage | NA
network and problems of the drainage
congestion, water logging, alkalinity/salinity if
any.
b) Studies on sub soil water table (pre-monsoon, | NA
post monsoon efc.).
C) Maximum intensity of 1, 2. and 3 day rainfall. NA
d) Deficiencies in farm drains. NA
e) Deficiencies in existing natural drains NA
f) Proposal for improvement of drainage water | NA
logging /alkalinity/salinity of the area along
with justification thereof.
g) Identification of the area in Command which | NA
will get benefited due to execution of drainage
net-work and benefits thereof in terms of relief
from crop damage, increased yields etc.
XV. | NAVIGATION
89) | Is the present scheme for remodeling of the NA

existing facilities and/ or extension of the
navigable reach or establishing new navigable
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DETAILED PROJECT REPORT

No. Particulars Details

reach?

90) | Is the existing inland transport system being NA
fully utilised? If not, have the bottlenecks in its
full utilisation been identified and discussed?

91) | Have the surveys for goods and passenger NA
traffic been carried out and discussed?

92) | Is the extent of modification required in the NA
existing system discussed and justified?

93) | Do design for the canal section and structures NA
take into  account the  navigation
requirements?

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

95) | If the area is being served by inland water NA
transport, have the following been discussed:

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

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

C) Concurrence of the competent authorities for NA
revision of rates and fees.

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

96) | Has the State Inland Water Authority been
consulted while finalising the scheme and its
view point discussed?

NA

97) | Has economic justification and viability of the, NA
navigation component of the multipurpose
project been discussed?

XVI. | POWER

98) | Have the following points been discussed

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

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

C) Integrated operation of the system and | NA
present status of utilization in the state as well
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No.

Particulars

Details

as in the region.

Surpluses and shortfalls in the system in the
state as well as in the region.

NA

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

NA

Fitment of the scheme in planning of power
development of the state /region.

NA

Energy generated from the project Firm
power, seasonal power and total power.

NA

Proposal for transmission lines connecting to
the existing system / grid.

NA

Project. Cost. Per kwh installed and per kwh
generated at bus bar as compared to the
different hydro-electric: thermal generation
and gas projects and different sources.in the
State as well as.in the region to justify the
power component of the project.

NA

Whether the proposed addition to the
transmission 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.

NA

*Whether sufficient surplus of Peak power is
available for pumping of water from lower to
Upper reservoir.

NA

*Actual off peak energy requirement of
proposed scheme

NA

*Cost of peak-and off peak energy

NA

*for pumped storage schemes only

XVII.

CONSTRUCTION PROGRAMME & PLANT AND, MANPOWER PLANNING

99)

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

The construction works are proposed to be
executed through Tendering process.

100)

Have the various alternative construction
programme been studied and proper
justification furnished for the final programing
adopted?

Yes, for 1.5 (18 months including monsoon)
Years.

101)

Has the proposed Construction programme

Yes, refer Chapter 15. Command area
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No.

Particulars

Details

been prepared and synchronized for timely
completion of each of the major component of
work including Command Area Development?

development is not envisaged

Have the year wise quantities of the following materials of construction been worked

out for various components of the project.

Excavation separately in -soft and hard strata

Yes, Detailed project Work Breakdown
Structure (WBS) has been worked out
considering the overall project schedule.

Earth work in filling-impervious, semi-pervious
and pervious

Yes, Detailed project WBS has been worked
out considering the overall project schedule.

Rock fill-for dam,toe, riprap etc.

NA

Stone for masonry

Yes, Detailed project WBS has been worked
out considering the overall project schedule.

Coarse aggregate for concrete

Yes, Detailed project WBS has been worked
out considering the overall project schedule.

Sand-for filter, masonry/ concrete.

Yes, Detailed project WBS has been worked
out considering the overall project schedule.

Gravel-for filter.

Yes, Detailed project WBS has been worked
out considering the overall project schedule.

Steel of various sizes and type

Yes, Detailed project WBS has been worked
out considering the overall project schedule.

Cement-normal, quick/slow setting with or
without Pozzolona, special types

Yes, Detailed project WBS has been worked
out considering the overall project schedule.

Lime-surkhi-Pozzolona

Yes, Detailed project WBS has been worked
out considering the overall project schedule.

Scarce material-special steel

Yes, Detailed project WBS has been worked
out considering the overall project schedule.

Other material-fuel, electricity, explosive etc.

Yes, Detailed project WBS has been worked
out considering the overall project schedule.

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

Yes, Detailed project WBS has been worked
out considering the overall project schedule.

104)

Have the labour intensive items of the various
major components of the project been
identified and the quantities of such items
worked out?

Yes, Detailed project WBS has been worked
out considering the overall project schedule.

105)

Have PERT chart or CPM diagrams for
construction ~ programme  of  various
components been made and included in
report?  Has organizational setup and
frequency for project monitoring been
indicated in the report?

Yes, Detailed project WBS has been worked
out considering the overall project schedule.

XVIIl.

FOREIGN EXCHANGE
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Ghatti Basavanna Drinking Water Project
DETAILED PROJECT REPORT

No. | Particulars Details

106) | Have the details of the plant and machinery, | NA
spares, instruments and scares material to be
imported\ worked out ?

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

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

109) | Is the scheme covered under State sector or | Covered under State Sector
Central sector?

XIX. | FINANCIAL RESOURCES

110) | Has the Concurrence of the State Finance | Yes, The project has been approved by the
department been obtained? competant authority.

111) | Is the scheme included in the Five | The project will be included in the annual plan
Year/Annual Plan? If not what is the present | for the budget before taking up the
position regarding its inclusion in the plan? construction activity.

112) | Whether the scheme has already been | Preparation of the DPR is completed. Other
started? If so, is the present stage of | reports and studies including statutory
construction indicated? approvals will be obtained consequent to the

approval of the project

113) | Have the year wise requirement of funds been | Yes
indicated? 1styear — Rs. 288.03 Crores

2nd year — Rs. 480.05 Crores
3rd year — Rs. 221.92 Crores
Total - Rs. 990.00 Crores

114) | Is the scheme covered or proposed to be | The scheme is not proposed to be covered
covered under any foreign assistance/aid | under any foreign /aid agreement
agreement?

XX. | ESTIMATE

115) | Is the separate volume of estimate attached | Yes, Refer Vol -l
as appendix?

116) | Is the year to which the rates adopted in the | The estimates are prepared based on SR of
estimate relates to indicated? 2018-19 of WRD continued for 2019-20.

117) | Have the analysis of rates for various major | Yes, Refer Vol -l
items of the 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 basis of sample survey and
sub estimates

a) Distributaries:,minor and sub-minors NA

b) Watercourses NA

C) Drainage NA

d) CAD works NA
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No. | Particulars | Details

XXI. | REVENUE

119) | Are the basis for the following sources of
revenues furnished?

a) Betterment levy and proposal for its recovery | NA

b) Irrigation cess NA

C) Flood protection cess NA

d) Crop wise water rates Not applicable as the present scheme do not

envisage any irrigation component

e) Sale of water for Village / City / Industrial / | Yes, Refer Chapter 20
Power / Water supply

f) Miscellaneous -

120) | Have these rates been compared with the | Yes, rates have been adopted as per the
existing rates at the other projects in the | prevailing rates approved by GoK which is in
State/region? vouge

121) | In case the rates are being enhanced, has the | NA
concurrence of the concerned department(s)
been obtained?

122) | Have the Organisational set up for the | Yes, refer Chapter 15.
collection of revenue been indicated?

XXII. | B.C.RATIO

123) | Are the allocated cost for the following components of the multipurpose project worked
out and basis there in furnished?

a) Irrigation NA

b) Power NA

C) Flood Control NA

d) Navigation NA

e) Water supply Yes, Refer Chapter 21

f) Any other NA

124) | Have the various departments of the | Yes
State/Centre agreed to the sharing of the
above allocated cost?

125) | Have the crop wise benefits been worked out | NA
for 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 | NA
for 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 | NA
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Particulars

Details

acceptable or otherwise justified?

128)

Is the B.C.Ratio for Flood Control Projects
acceptable or otherwise justified?

NA-

129)

Is the B.C.Ratio for power component of the
project acceptable or otherwise justified?

Yes , Refer Chapter 21

130)

Have the financial and economic return
statements been furnished keeping in view
the phasing of development?

Yes , Refer Chapter 21

131)

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

Yes , Refer Chapter 21

132)

Is the benefit from Gallper land, if proposed,
based on lease rates admissible and
statement from concerned Central/State
authorities furnished?

NA

133)

Are the benefits from fisheries, horticulture, if
proposed, based on lease rates admissible
and statement from concerned Central/State
authorities furnished

No benefits considered at present

XXIll.

ECOLOGICAL ASPECTS

134)

(a) Is the area likely to have any of the following environmental and ecological problems
due to the altered surface water pattern? If yes, whether preventive measures have been

discussed?

Excessive sedimentation of the reservoir and the upper reaches of the river and its tributaries

tailing into reservoir

i. Water logging, salinity/alkalinity

No effect. Refer Chapter 17

ii. Quality of surface and ground water

No effect. Refer Chapter 17

ii. Ground water recharge

Yes

iv. Health hazards-water borne diseases,

No effect. Refer Chapter 17

v. industrial pollution etc.

No effect. Refer Chapter 17

vi. Submergence of important minerals
deposits

No effect. Refer Chapter 17

vii. Submergence of
monuments/archeological sites

No effect. Refer Chapter 17

No effect. Refer Chapter 17

viii. Fish culture and aquatic life
ix. Plant life (flora)

No effect. Refer Chapter 17

x. Wild Life

No effect. Refer Chapter 17

xi. Migratory birds

No effect. Refer Chapter 17

xii. National parks and sanctuaries

No effect. Refer Chapter 17

xiii. Seismicity due to filling of reservoir

No effect. Refer Chapter 17

xiv. Likely changes in the regime of the river

No change is expected in the regime of the
river

xv. Any other

NA
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DETAILED PROJECT REPORT

No. Particulars Details

(b) Have the environmental and forest | The proposals seeking applicability of EIA
clearances from MOEF&CC been obtained? If | notification, 2006 and its amendments from
not what is status thereof? MoEF & CC, New Delhi is submitted in
PARIVESH portal on 27/11/2020 vide
Proposal No. IA/KA/RIV/185340/2020 and is
under process.

The  project neither  proposes  any
hydroelectric power generation nor irrigation
use/purpose to develop any command area
and hence it does not attract provisions of
EIA notification, 2006, and its subsequent
amendment, 2009.

The proposal for forest clearance is submitted
in online portal on 27/11/2020 vide Proposal
No. FP/KA/WATER/65437/2020 and is under
process.

XXIV.| COLONIES AND BUILDINGS

135) | Has the planning of the colony/building been | Planning is being done for Rehabilitation and
done keeping in view the ultimate use for | Resettlement of ousters coming under
optimum utilisation of investment? submergence of the proposed reservoir.Refer
Vol I, Chapter 8,

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

137) | Are  the permanent buildings being | Yes
constructed 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 | Yes
for planning of the buildings to suit their
requirements later on?

140) | Have the proposals for disposal of temporary | NA
buildings been discussed?

XXV. | PUBLIC PARTICIPATION AND COOPERATION

141) | Are the possibilities of these been discussed in:

a) Planning Yes
b) Construction Yes
C) Improved agricultural practices NA
d) Any other NA
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142) | Have-public debates about utility of projects | Refer above
been held and the response thereof outlined
in the Report?
XXVI.| SOIL CONSERVATION
143) | Is the need for soil conservation measures in | Will be planned during the execution of the

the catchment-of the project discussed?

proposed scheme.
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Owner :Karnataka Neeravari Nigam Limited

Ghatti Basavanna Drinking Water Project
DETAILED PROJECT REPORT

Section - 2
Salient Features

No Particulars Details
1 Name of the Project Ghatti Basavanna Drinking Water Project
2 Type of Project Multipurpose
(Irrigation or Multipurpose) (Drinking water Project)
3 Location Longitude 74°47'18 E
Latitude 16°9'11"N
3.1 River | a) Name Ghataprabha sub basin. ( Krishna Basin)
Basin | b) Located in
(i) State(s) Karnataka
(ii)Countries (if international | India
river)
3.2 River /Tributary Markandeya River
3.3 State(s)/District(s)Taluk(s) or Tehsils | State District(s) Taluka(s)
in which the following are Located.
a) Reservoir Karnataka Belagavi Gokak
b) Headwork Karnataka Belagavi Gokak
c¢) Command Area NA NA NA
d) Power House Karnataka Belagavi Gokak
3.4 Name of the Town/village near the | Gokak Town, Belagavi District
Headwork
3.5 Location | a) Longitude 16°9'11" N
of Head | b) Latitude 744718 E
Works c) Lies in Earthquake Zong Zone No-llI
Number.
3.6 Project area Reference to
a) Degree Sheets 47-L-12-(E43U12) and 47-L-16-(E43U16).
(Scale: 1:50,000)
b) Index Plan Enclosed
3.7 Access to the Project Name Distance from project site
a) Airport Belagavi Airport 61 km
b) Rail head Gokak 10 km
c) Road head Refer Section 1.3
e) Sea port Goa ( Sea port) Mormugoa port 195 km
3.8 Rail/Road transportation limit of
a) Weights (T) -
b) Dimensions (LxBxH) --
4 International/Interstate aspects of the Project

a)Catchment area of the Basin
(Markandeya River Basin)

1052 Sq.km (167 Sq Miles)

b) Catchment area in the State

Karnataka - 1052 Sq.km
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Ghatti Basavanna Drinking Water Project
DETAILED PROJECT REPORT

No Particulars Details
c) Submergence due to project
(i) In the State Total area to be acquired is 734.64 Ha
Forest lands - 616.37 Ha
Revenue lands — 118.27 Ha
(ii) In other States Nil
d) Water allocation for the state KWDT Award - | (Bachavat)= 734 TMC and
GWDT Award= 21 TMC,
Total=755 TMC
e)Water allocation for the other states | Allocations to the States in a normal year as per final
KWDT Award 666 TMC for Maharashtra and 1001 TMC
Andra Pradesh
f) Committed utilization KWDT Award - | (Bachavat)= 734 TMC and GWDT
Award= 21 TMC,
Total=755 TMC.
Completed and ongoing projects.
g) Proposed annual utilisation by the
project
(i) Irrigation NA
Khariff NA
Rabi
Hot weather
Total
(i) Water supply 2.76 TMC (comprising of supply of drinking water to
Gokak Taluk Region, its surroundings and other identified
Villages in the Krishna Basin).
(iii) Hydel (evaporation losses)
(iv) Thermal Power NA
(v) Livestock 0.62 TMC
(vi) Industrial 0.50 TMC
(vii) Tank filinling 0.60 TMC
h) Minimum agreed/proposed flow in | As per Statutory requirements.
the river for maintaining ecology
5 Estimated Life of Project (years) 100 Years
6 Irrigation(Ha.) By Flow By lift
a) Gross Command Area (GCA) NA NA
b) Culturable Command Area (CCA) NA NA
c) Area under Irrigation (ICA) NA NA
i) Kharif NA NA
ii) Rabi NA NA
iii) Hot Weather NA NA
iv) Two Seasonal NA NA
v) Perennial NA NA
vi) Gross Irrigated Area (GIA)* NA NA
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Ghatti Basavanna Drinking Water Project
DETAILED PROJECT REPORT

No Particulars Details
iv) Intensity of Irrigation| NA NA
(GIA/CCA) x100
v) District Benefited NA NA
** Irrigated Area under Khariff, Rabi, Two seasonal, Hot weather and Perennial shall be indicated
d) Cost per hectare of gross irrigated | NA NA
area
e) Cost per 1000 cum of gross storage | NA NA
(TMC)
f) Cost per 1000 cum of water | NA NA
delivered at the canal head/outlet
(TMC)
g) Water utilization NA NA
7 Flood Control NA
8 Navigation NA
9 Water Supply Utilize the proposed reservoir to meet requirement of
drinking water needs of Gokak town and surrounding
villages and part of Saudatti, Hukkeri and Bailahongla
Taluks in Belagavi district, Karnataka..
9.1 Domestic
a) Names of the towns / villages | Gokak Taluk Region, its surrounding areas and other
served identified villages in the Krishna basin Karnataka.
b) Size of population served 511,623 (Gokak population -35,715, 131 village
population-4, 76,448).
¢) Quantum of water made available | 2.76 TMC
(TMC)
9.2 Industrial Location(s) NA
a) Name (s) (Location(s)) NA
b) Quantum of water made available | 0.50 TMC
10 Project Performance Period of simulation No. of failures
a) Irrigation NA NA
b) Power NA NA
c) Flood control NA NA
d) Water Supply 35 years 3 years
e) Navigation NA NA
11 Hydrology
11.1 Catchment
11.1.1 | Catchment Area at Headwork site(Sq.Km)

a) Gross 1016.12 Sq Km ( At Ghatti Basavanna Dam site)
b) Intercepted 690.12 Sq.Km
i) By existing Projects
Markandeya Dam 432 Sq Km
ii) By ongoing Projects
Bellary nala dam 258 Sq Km

Consultant: E | Technologies Private Limited, Bengaluru

Page Ivi




Owner :Karnataka Neeravari Nigam Limited

Ghatti Basavanna Drinking Water Project
DETAILED PROJECT REPORT

No Particulars Details
iii) By contemplated Projects 690.12
¢) Unintercepted 326.12
11.1.2 | Catchment area classification according to mode of precipitation
a) Rainfed 1016.12 Sq km
b) Snow Nil
11.2 | Precipitation
11.2.1 | Catchments
Rainfall (weighted mm) Snowfall (mm)
Annual Monsoon (June-Oct) Annual
a) Average 881.07 783.71 NA
b) Maximum 1372.59 1288.58 NA
¢) Minimum 582.00 459.60 NA
d) Co-efficient of variation NA NA NA
11.2.2 | Command
Cropping Season
Annual Khariff Rabi Hot
(mm) (Jun =Oct) (Nov- Feb) | (Mar-May) mm
mm mm
a) Average NA NA NA NA
b) 80% dependable NA NA NA NA
b) ETo (mm) NA NA NA NA
11.3 | Annual yield calculated at the proposed site (Mcum.)
Yield at Ghatti Basavanna | 6.359 TMC(180.06 M cum)
dam site
11.4 | Climatic Data(Command) Moderate tending to hot
11.4.1 | Name of station(s) and period of records
No. Names Period of Records
From To
Belgaum 1981 2010
11.4.2 | Data (average of all stations in command area)
Max Min
a) Air Temperature | 37.2 14.4
(C)
b) Humidity (%) 91 83
c) Wind (km/hr) 8.6 4.3
d)Water temperature | 27.1 16
(C)
11.5 | Seismic coefficients
a)Horizontal The project falls under Zone Il as per IS 1893 and
b)Vertical corresponds to basic seismic coefficient an = 0.04. with
the importance factor of | = 3.0 , the an = 0.012. Vertical
component is half of this i.e, av = 0.06
11.6 | Utilisation with in the State (TMC) KWDT Award - | (Bachavat)= 734 TMC and GWDT
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No Particulars Details
Award= 21 TMC,
Total=755 TMC.
11.6.1 | Water availability(States share in case | KWDT Award — | (Bachavat)= 734 TMC and GWDT
of interstate River) Award=21 TMC,
Total=755 TMC.
11.6.2 | Committed Utilisation(Mcum)
a) Up stream projects(completed & | NA
ongoing)
b) Downstream projects Nil
11.6.3 | Proposed utilization by the project
a)lrrigation NA
i)Khariff NA
ii) Rabi NA
iii) Hot weather NA
iv)Perinneals NA
Total NA
b) Water supply & other purpose 5.96 TMC for Water supply and other purposes
11.7 | Flood near the Head Work site --
11.7.1 | Historical period of record --
11.7.2 | Observed period of record --
Maximum water level --
Maximum discharge -
Year of occurrence / Date -
11.7.3 | Estimated Flood in cum/sec
a) 50 years return period --
b) 100 years return period -
c) 1000 years return period --
d) Standard Project flood -
e)Probable Maximum flood --
11.7.4 | Design flood in cum/sec
a) Dam 5525 Cumecs (1,95,110)Cusecs)
b) Weir / Barrage NA
c) Construction Diversion NA
d) Flood Control works NA
11.7.5 | River flows(minimum observed)
a) Water level (EI.Mts)
b) Discharge (cumecs)
¢)Months of nil flow, if any Nil
12 Reservoir
121 | Water levels (EL.m)
a) Maximum Water level (MWL) 618.00 m
b) Full Reservoir level (FRL) 618.00 m
¢) Minimum Draw Down Level (MDDL) | 568.00m
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No Particulars Details
d) Outlet levels Nil
i) Irrigation Nil
ii) Power NA
iii) Others (Please Specify) 565.00 m (River sluice), 553.500 m (Scouring sluice)
e) Dead Storage Level 568.00 m
12.2 | Free Board (m) 3.00 m
12.3 | Wave height (m) 0.94m
12.4 | Live Storage (M.cum) 5.66 TMC (160.43 MCM)
(FRL - 618.00 m - Silt level - 564.00 m)
12.5 | Capacity (M.cum)
a) Maximum Water Level 618.00 m
b) Full Reservoir Level 618.00 m
¢) Minimum Draw Down Level 568.00 m
d) Dead Storage Level 568.00 m
12.6 | Flood absorption capacity (M.cum)
a) Below FRL NA
b) Between FRL & MWL NA
12.7 | Sedimentation (M.cum) and levels after
Total Sediment 50 years 100 years
b) Above MDDL Nil Nil
c) Below MDDL Nil Nil
d) Encroachment on Live Storage Nil Nil
b)New zero elevation Nil Nil
12.8 | Average Monthly evaporation losses Month Evaporation value
from reservoir(Mcft) Jun 14.13
Jul 14.72
Aug 18.95
Sep 20.43
Oct 25.57
Nov 22.86
Dec 20.43
Jan 20.11
Feb 21.00
Mar 24.72
Apr 22.93
May 20.93
Total= 246.78 Mcft
12.9 | Seepage in the reservoir NA
13 Submergence
13.1 Land and Property Submerged-Refer Chpater 8
13.2 | Submergence ratio (with reference to CCA) Irrigation is not envisaged and as such CCA
s not a part of the proposal
13.3 | Number of families /persons affected
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No | Particulars | Details
a) Total The details form a part of the Detailed Project
b) Scheduled castes report which will contain the Chapters on EIA,
c) Scheduled tribe EMP including R & R.
d) Other backward castes Detailed study are under progress and the
e) General required details will be furnished in the
Detailed Project Report.
14 Head Works
141 | Dam | Concrete Gravity Dam
14.1.1 | Embankment Dam
(@) | Type of Dam NA
(b) | Length of Dam at Top NA
(c) | Top Width NA
(d) | Maximum Height above GL NA
(e) | Dyke(s) NA
(f) | Type of cut off and maximum depth NA
14.1.2 | Masonry and Concrete Dam (Non-over flow section)
Left side Right Side
(a) Type of Dam Concrete Concrete
(b) EL of top 621.00 m 621.00 m
(c) EL of deepest foundation 534.50 m 534.50 m
(d) Length at top 80m 195 m
(e) Width at top 7.5m 7.5m
() Width at deepest bed level 64.175m 7140 m
8 Maximum height above deepest foundation level 86.50 m 86.50 m
14.1.2 | Spillway (Over-flow section)
(a) Type of spillway (Ogee/chute/side | Ogee
channel/tunnel/syphon/any other type
(b) Full Reservoir level 618.00 m
(c) Maximum Water Level 618.00 m
(d) Length 107.50 m
(e) Maximum height above the deepest | 86.50 m
foundation
(f) Crest level 607.50 m
(9) EL of deepest foundation 534.50 m
(h) Number of gates 6
(i) Type of gates Radial
(i) Size of Gate 15x10.5m
Maximum Discharge Capacity
(k) (i)FRL 1.95 lakh cusecs (5525 Cumecs)
(i)MWL 1.95 lakh cusecs (5525 Cumecs)
(I) Flood lift
Tail water level
(m) (ilMaximum 557.205 m
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No Particulars Details
(i)Minimum 538.000 m
(n) Type  of  energy  dissipation | Hydraulic jump type stilling basin
arrangements
(p) Type of hoisting arrangement and its | Rope drum Hoist (110 Tonne Capacity)
capacity
14.1.4 | River sluice(s), Irrigation/Power outlets | River sluice
(a) Purpose Regulate the discharge on d/s
(b) Number 2 Nos
(c) Size(m) 1.0x2.0m
(d) Sill level 565.00 m
(€) Discharge capacity at (m? /s)
(i)Full reservoir level 38.33 m¥/sec
(i)Minimum draw down level 7.24 m3/sec
(f) Type of gates Slide lift
(9) Size of gate 1.0x2.0m
(i) Type of hoist arrangement and its | Double acting Hydraulic hoist -175 T
capacity
14.2 | Barrage NA
14.3 | Weir NA
14.4 | Head Regulator NA
15 Canal system NA
16 Cropping pattern NA
17 Power
17.1 | Type —Conventional/Pumped storage | NA
17.2 | Installed capacity (MW) NA
17.3 | Load Factor NA
17.4 | Annual Energy NA
(a)Firm NA
(b)Seasonal NA
(c)Total NA
17.5 | Off peak requirement for pumping NA
17.6 | Cost per kW installed NA
17.7 | Cost per kW at the bus bar NA
17.8 | Head Race Channel /Tunnel NA
(a)Length(m) NA
(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
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No Particulars Details

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

(j)Design Discharge (m?/s)

(k)Invert level at (El-m)
(I)Gate-No. Type & size

179 Reservoir

a) Capacity(TMC) 6.04 TMC

FRL (EL-m) 618.00 m

Max. Reservoir Level 618.00 m

b)
c)
d) Min. Drawdown Level 568.00 m
e) Live Storage 5.66 TMC

P Py Py P P Py

f) Balancing period NA

17.10 | Forebay

a) Size of forebay NA
b) Sill level of Forebay
FRL

Maximum reservoir level
MDDL

Duration of storage

(9) Number of off-takes

(h) Size of off-takes

(i) Invert level at off-take(El-m)

)
)

— [— [~—"[~—

=2 (D (O

(j) Capacity of each off-take (m?/s)
(k) Escape arrangement
e Location

e Length

e Discharge capacity (m?/s)

17.11 | Intakes

(a) Upper intake NA
(i) Type & size of intake

(if)Energy profile with details of | NA
transition

(iii) Stability of the slope/cut | NA
around intake

(iv) Design velocity through trash | NA
rack and bellmouth

(v)Submergence of the entry | NA
below water level
(vi) Intake gates-Number. Type.
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No Particulars Details

Size

(vii) Details of anti-vortex
arrangements

(viii) Type of hoisting
arrangement and its capacity

(b) Lower Intake (for pumped storage | NA
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 bellmouth
(v) Submergence of the entry
below water level
(vi) Intake gates-Number. Type.

Size
(vii) Details of anti-vortex
arrangements
17.12 | Surge tank /Shaft NA
(@) Nos. & Location (HRT/TRT or both) | NA
(b) Type height & size NA

(c) Orifice-size & position (or any other | NA
relevant details)

(d) Top level NA
(e) Bottom level
(f) Steady state level NA
(g) Capacity NA
(h) Lower expansion Chamber-Size | NA
and location
() Upper expansion Chamber-Size | NA
and location
() Max. Surge Level (EI-m) NA
(k) Min. Surge level (EI-m) NA
() Size of gates and capacity of | NA
hoists
17.13 | Penstocks/pressure shafts:
(@) Number, diameter, & length 2 no. 4.0 m @ circular pipe embedded and closed with a
bulk head at the face of the dam
(b) Inclination Horizontal
(c) Linertype Steel
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No Particulars Details
17.14 | Power House NA
(@) Type (Surface or Under Ground)

(b) Orientation
(c) Rock types encountered-RMR/Q
Value
(d) Major wedge formations, if any
(e) Rock ledge dimension between
cavities
(f) Maximum head(m)
(9) Minimum head(m)
(h) Average head(m)
() Head loss in water conductor | NA
system
() Design head(m) NA
(k) Dimensions (m) NA
() Unit Capacity NA
(m) Installed capacity (MW) NA
(n) Type of turbine NA
(0) Type of generator NA
(p) Type of power house crane NA
(q) Number and size of draft tube | NA
gates/bulk head capacity of hoists
17.15 | Switch Yard NA
(a) Type
(b) Voltage level
(c) No. of incoming and outgoing
bays
17.16 | Transformer Cavern NA
(a) Dimension
(b) Orientation
(c) Rock type encountered -
RMR/Q Values
(d) Major wedge formations, if
any
(e) Rock ledge-dimension NA
between cavities
17.17 | Tail Race Channel NA

(a) Shape & Size
b) Length

) Recovery Slope

) Side Slope

) Max. Tail Water Level (El-m)
f) Min. Tail Water Level (EI-m)
g) Average tail water level (El-m)

c
d
e

(
(
(
(
(
(
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No Particulars Details
(h) Tail water level corresponding
to one unit discharge.
(i) Tail water level corresponding
to max flood condition / one in
thousand year flood.
() HFL of recipient river channel
at outfall
(k) Draft tube gate — Number,
Type, Size
17.18 | Tail Race Tunnel NA
(@) Number Shape & Size NA
(b) Length NA
(c) Reach wise Rock cover NA
(d) Reach wise Rock properties- | NA
RMR/Q
(e) Type of lining NA
(f) Max. Tail Water Level NA
(9) Min. Tail Water Level NA
(h) Avg. Tail Water Level NA
(i) Tail water level corresponding | NA
to one unit discharge
() Tail water level corresponding | NA
to Max. flood condition / one in
thousand year flood
HFL Of recipient river channel at | NA
outfall
(k) Draft tube gate number, type, | NA
size
18 Construction facilities
19 Cost
19.1 Cost of the Project (Rs. Lakhs) Rs. 99000.00 Lakhs
Allocated cost
a) lrrigation Not envisaged in the present project
b) Power Not envisaged in the present project
c) Flood control Not envisaged in the present project
d) Navigation Not envisaged in the present project
e) Water supply & others
20 Benefits / Revenue
20.1 Benefits
ltem Benefits
Qty Unit Price | Value in Lakhs

a) Food Production (tonne)

b) Power(kwh)
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No Particulars

c) Flood Protection(ha)

d) Navigation (tonnage)

e) Water supply (Population served)

f) Any other (fisheries)
Total
20.2 | Revenue
ltem Revenue
Qty Rate Amount in lakhs

Betterment levy

Water Rates

Pisiculture rights action

a)
b)
c) Irrigation Cess
d)
e)

Power rates

f) Navigation

(i)Cargo rates

(iDRegd Charges

(ii)Passenger Tax

(iv) others

g) Others

Total

21 Benefit Cost Ratio

(a) B.C.Ratio

1.54 (Based on the NPV)

(b) Financial Rate of Return (FRR)

16.34%

o
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Section - 3
Executive Summary

1.0 Introduction

Karnataka State having a geographical area of 1,91,976 sq.km happens to be the eighth largest State
in India with a population of 6,10,95,297 as per 2011 census. Karnataka is blessed with major rivers
such as Krishna and Cauvery besides 13 West flowing rivers. In spite of having big river systems,
many parts of Karnataka are facing drought like situation resulting in acute drinking water shortage.
Gokak taluk and surrounding villages is falling Ghatapraba Sub Basin of Krishna Basin under Belgavi
district is one such area, having major problem regarding drinking water. Besides drinking water there
is a need to meet industrial requirement and also filling of selected tanks in Ghatapraba basin to

recharge ground water level.

As per National water policy, providing drinking water to the people is of paramount important and it

precedes over all the other needs.

Considering the above factors, a Dam has been proposed to build across seasonal Markandeya
River, called as Ghatti Basavanna Reservoir, to meet the Drinking water, Industrial water needs and

also fiilling selected tanks in the Ghataprabha basin.

1.1 Justification for taking up the Project

Gokak is a taluka headquarters in the Belgavi District of Karnataka state, India. It is located around
70 Km from Belgaum at the confluence of two rivers, the Ghataprabha and the Markandeya. The

population of the town according to 2011 census is approximately 1,35,773.

e Gokak town and its surrounding villages are facing acute drinking water shortage and mostly
depended on bore wells to meet their requirements.

e Estimated population of the Gokak town and adjoining 3 towns as per census 2011-12 is
1, 35,715.

e Besides there are nearly 131 number of villages with an estimated population of 4, 76,448.

e Bailahongla, Saudatti and Hukkeri taluks are aslo having acute drinking water problems.

e Considering the growth for next 40 years, the estimated drinking water needs will be 2.76 TMC.

e  Drinking water requirement for livestock is 0.62 TMC.
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The only nearest source of surface water is Markandeya river. Unfortunately, the river is seasonal and

the rainfall is erratic and hence cannot be considered for harnessing the same without storage.

Hence construction of a Dam is inevitable to meet the long term objective of proving drinking

water from an assured source.

1.2  Objectives

Ghatii Basavanna Reservoir project is located within the Karnataka and will have a storage capacity

of about 6.00 TMC. The proposed project is envisaged to address the following Objectives:

e To facilitate in creating storage to meet the Drinking water requirements of Gokak town and
surrounding villages, taluks in the Ghataprabha Basin within Karnataka.

e To meet the industrial water requirement in and around Gokak taluk.

e To feed selected tanks in and around Gokak town to facilitate sustaining livestock and
recharging of ground water.

e To protect the Gokak town from inundation during peak floods in Markandeya River.

1.3  Drinking Water Needs

The requirement has been assessed considering the growth for the next 40 years and also

requirerment for other needs which are essential is assessed details of which are furnished below.

Table.1: Requirement of Water Needs

No Particulars Quantity (in TMC)
A Drinking water
1 Gokak town 0.56
2 131 Villages in and around Gokak town 1.24
4 Part of Hukkeri taluk 0.26
5 Part of Bailhongala taluk 0.35
6 Part of Savadatti taluk 0.35
7 Live stock 0.62
Total Drinking water needs 3.38
Industrial needs 0.50
Tank filling 0.60
Dead storage 0.38
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No Particulars Quantity (in TMC)

E Evaporation loss 0.30

F Environmental releases 0.80
Grand Total 5.96 Say 6.00

The yield at the proposed site at 50%, 65% and 75% dependability are 8858 Mcft, 7687 Mcft and 6359
Mcft respectively. It has been estimated in the hydrology report that it is possible to achieve 90 to
91.4% of reliability for supplying the drinking water and as per the standards for drinking water needs
reliability should be 90%.

1.4  Water Allocation

The project envisages providing drinking water supply for Gokak and surrounding 131 villages and part
of Saudatti, Hukkeri and Bailahongla Taluks. Further, the Ghatti Basavanna project is a multipurpose
project which provides water for tank filling and industrial requirements. Hence, the total water
utilization under this project will be 4.78 (3.38+0.5+0.30+0.60) TMC.

Ghatti basavanna integrated project is planned to meet evergrowing demand for drinking water needs
besides industrial consumptions, livestock and tank filling. The most of the utilisation comes under
consumptive use (20% consumption and 80% as return flow) and similarly the industrial needs will be
computed @ 2.5% of the gross requirement. In other words, the proposed dam will not be used to

meet any of the irrigation needs. The details of the Water allocation of the scheme are as under:-

Table.2: Water Allocation of the Scheme

Quantity Actual
. required utilisation Allocation
No Particulars q planned Remarks
T™MC

A | Drinking water

1 Gokak town 0.56 0.56

131 Villages in and

2 around Gokak town 1.24 1.24

4 Part of Hukkeri taluk 0.26 0.26

5 Part of Bailhongala 0.35 0.35
taluk

6 Part of Savadatti 0.35 0.35
taluk
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Quantity AETE
) required utilisation Allocation
No Particulars q planned Remarks
T™MC
7 | Live stock 0.62 0.62
Total Drinking | 5 5 3.38 0.676 | Consumptive use @ 20%
water needs
B | Industrial needs 0.50 0.50 0.0125 | Consumptive use @ 2.5%
Allocation as per KWDT -
C | Tank filling 0.60 0.60 under MI quota. Hence,
not considered.
Dead storage 0.38 No allocation required
Evaporation loss 0.30 0.30 0.30
F Environmental 0.80 No allocation required
releases
Grand Total 5.96 4.78 0.9885

The gross storage of the dam is estimated to be 6.04 TMC.
The extent of utilisation planned based on the allocation of 0.9885 TMC is 4.78 TMC.

Under the scheme water allocated for drinking water purpose is 3.38 TMC (Consumptive use @ 20%-
0.676 TMC), Industrial purpose is 0.5 TMC (Consumptive use @ 2.5%-0.0.0125 TMC), Evaporation
losses is 0.30 TMC and for tank filling is 0.6 TMC. The water requirement for tank filling i.e., 0.6 TMC
is already included in allocation under Minor irrigation under KWDT-I. Out of the remaining 4.18 TMC
0.9885 TMC (0.676+0.0125+0.30) TMC is consumptive use. This is estimated as per the judgement of
Krishna Water Dispute Tribunal. Hence, this additional allocation of 0.9885 TMC needs to be made.

As per the Krishna Dispute (Bachavath) Judgement 734 TMC is allocated to Karnataka. As per
Godavari tribunal judgement the state of Andhra Pradesh is diverting 80 TMC of water from Godavari
valley to Krishna valley under Pollavaram scheme. Hence, additional 21 TMC of water will be available
to Karnataka. Hence, as per the judgement of Bachavath and Godavari Tribunal the total allocation to

Karnataka state in Krishna valley will be 755 TMC.

Under the above allocation, provision for Drinking and household purpose is 3.25 TMC (1.50+1.75)
and industrial use is 2.25 (0.5+1.75) TMC is made.

The consumptive use of 0.9885 TMC is allocated under the total water utilization of Ghatti
Basavanna Drinking Water Project of 4.78 TMC. This can be met under total allocation of
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755 TMC (Krishna water Dispute tribunal (Bachavath) (734 TMC) and Godavari Tribunal
(21 TMC)) of Krishna waters to the Karnataka State.

The allocation for Ghatti Basavanna Drinking Water Project is made in KWDT-I vide
GO No. WRD 6 VIBYAMA 2020 DATED 24.02.2022. (Enclosed as Addendum-3).

2.0 Markandeya River

Markandeya River (Tributary of Ghataprabha) originates in Bailur village of Khanapur taluk at an
elevation of 927.000 M above mean sea level, in the state of Karnataka (Westren Ghats). The river
enters Belagavi taluk on northern side and further flows towards eastern side of the Belagavi city and

it is a tributary of Ghataprabha River, Krishna Basin.

Markandeya River has a Length 106 Km from origin till it joins Ghataprabha River. It runs for 72 Km in
Belagavi Taluk, 21 Km length in Hukkeri Taluk and 13 Km length in Gokak taluk. The total catchment
area of the river is 432.00 Sq Km.

Bellary Nala originates near Yellur village in Belgaum Taluka and is a tributary to Markandeya River
The length of the Nala up to its confluence with Markandeya river is 57 Km (36 miles). The
Markamdeya river is a tributary to Ghataprabha river and inturn Ghataprabha river is a tributary to
Krishna River. The catchment area of Bellary Nala is 258.12 Sq Km out of which the area upto Bellary
Nala Dam site is 452 Sq Kms

Basin wise, the area falls under Ghataprabha basin, which is a sub basin of Krishna basin. Hence the

project will fall under the ambit of KWDT, awards.
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Figure 0.1: Project Location Map

21  Location of Project Area

Ghatti Basavanna project is located at Latitude 16° 9’ 11” N and Longitude 74" 47’ 18" E Coordinates
near Gokak town of Belagavi District, Karnataka State. The location is 3.0 Km South west of Gokak

town.

The dam site is located about 25 Km downstream of confluence of Markandeya river and Bellary Nala,
10 Km D/S of Godchanamalki falls.

Location of the Ghatti Basavanna dam site along with catchment area is shown in Figure 1.4
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3.0 Interlinking of The Scheme With Neighbouring Schemes

The present proposal is planned as an independent scheme to meet exclusively the drinking water

needs of the Gokak town and adjoining villages and taluks in the Ghatapraba basin.

3.1 Interstate / International Aspects

Details enumerated in a separate Chapter on Interstate / International aspects.

3.2  Fitment of the Scheme in Overall Development of River Basin

The allocation of water in Markandeya River basin is based on 75% dependable yield. This can be
ensured only if sufficient storage is available in the basin. The present project with a storage of 6.0

TMC will help meeting this objective.

The selected locations is most ideal for construction of a high dam with minimum submergence and
having suitable founding strata at shallow depth. In view of the height of the dam there is scope for
generating the Hydro-Power from the releases and also during the monsoon if the project authorities is

wish to consider the same during the project life cycle after taking required statutary permission if any.

4.0 Choice of Project: Alternative Studies Carried out for Various Major
Components of The Project and Including Water Resources Planning and
Final Choice of Project

Consequent to several studies carried out and also after evaluating merits and demerits, It is finally
decided to select the location for the construction of the dam approximately 500 m U/S of existing
barrage across Markandeya River. Further studies have been carried out in order to arrive at the

height of the dam including the FRL, the details of which is narrated below:

Alternate 1: High dam with a FRL of EL 620.00 m. at existing Ml Barrage:

The river bed of the dam site is at EL 546.00 m and the corresponding height of the dam
corresponding to EL — 620.00 m is estimated as 74 m. The extent of submergence is about 742.0 Ha

and the storage capacity will be 7.02 TMC.

Alternate 2: High-dam with a FRL of EL 618.00 m at 150 m U/S of existing Ml Barrage:

The riverbed of the dam site is at EL 544.500 m and the corresponding height of the dam
corresponding to EL — 618.00 m is estimated as 73.50 m. The extent of submergence is about 690.00

Ha and the storage capacity was 6.52ss TMC.

Consultant: E | Technologies Private Limited, Bengaluru Page 7



Owner :Karnataka Neeravari Nigam Limited Ghatti Basavanna Drinking Water Project
DETAILED PROJECT REPORT

Alternate 3: High-dam with a FRL of EL 618.00 m at 500 m U/S of existing Ml Barrage:

The riverbed of the dam site is at EL 547.706 m and the corresponding height of the dam
corresponding to EL — 618.00 m is estimated as 71 m. The extent of submergence is about 670.88 Ha

and the storage capacity was 6.04 TMC.

In order to minimize the submergence of the forest and other lands and also its related
impacts, KNNL has decided to restrict the FRL of the proposed Dam to EL 618.00 m and

consider the proposal for implementation

At Alternative-1 site, the existing Ml barrage has to be dismantelled. And until the dam is
brought to certain height and some storage is created present utilisation of the existing MI

barrage will not be served.

The Alternative-2 is very close to the existing MI barrage and with stilling basin type energy
dissipater (about 100 m length), there is a possibility of interfearance of flows between these
two dams. Further, to limit the storage to 6.04 TMC and FRL to EL - 618.00 m as required by
KNNL, Alternative-3 which is located further 500m U/S of existing Ml barrage is selected for
implementation. With this the existing barrage can still be utilised until some improvements to

the barrage is taken up.

41  Surveys and Investigations

Desktop study has been carried out based on the available data and information and also on 1:50,000
scale toposheets based on which three locations have been identified for further study. Parameters

considered during desktop study are as follows;

e Topography (Ridges and valleys)

e  Water availability

e Level at which water is available

e  Special ground features and soil conditions

e Llanduse

e Existence of locations of historic and cultural importance.
e  Places of worship

e  Communication and connectivity
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e Any other constraints

e All the available details from the respective field authorities were also considered in the

desktop study

5.0 Hydrology (Working Tables, Performance Tables, Flow Tables)

Karnataka Neeravari Nigam Ltd proposes to construct a reservoir on Markandeya river at Ghatti
Basavanna to provide water for drinking and industrial uses in Belagavi district. A dam on Markandeya
river is already in operation for several years and another dam on Ballari Nala (a tributary to

Markandeya) has been proposed near Hudli.

5.1 Yield Calculations

The daily runoff for each catchment was worked out by the SCS Curve Number method (Handbook of
Hydrology, Ministry of Agriculture, Government of India, 1972). The curve numbers were calibrated
with reference to the gauged data of Markandeya dam inflows and Ballari Nala at Hudli. The
calibrated curve numbers used are 96 for AMC |, 98 for AMC Il and 99 for AMC Ill. The calibration

results are shown in Table 5.4

Table.3: Comparison of Gauged Flows and Calibrated SCS CN Calculated Flows

Bellary Nala at Hudli Markandeya Dam

No. - Gauged SCS CN Year Gauged SCS CN

Mcft Mcft Mcft Mcft
1. 1985-86 2190 1965 2007-08 16018 12761
2. 1986-87 1307 2470 2008-09 11006 9800
3. 1987-88 318 2166 2009-10 11551 14390
4. 1988-89 2437 3487 2010-11 7309 8728
5. 1989-90 1413 3384 2011-12 11935 13791
6. 1990-91 5227 3327 2012-13 4373 10425
7. 1991-92 6922 3968 2013-14 8560 8149
8. 1992-93 5297 2255 2014-15 7931 777
9. 1993-94 4591 3096 2015-16 1377 4576
10. 1994-95 6816 3156 2016-17 5745 6767
1. 1995-96 2966 2366 2017-18 3348 6734

Consultant: E | Technologies Private Limited, Bengaluru Page 9



Owner :Karnataka Neeravari Nigam Limited Ghatti Basavanna Drinking Water Project

DETAILED PROJECT REPORT

Bellary Nala at Hudli Markandeya Dam
No. Year Gauged SCSCN Year Gauged SCS CN
Mcft Mcft Mcft Mcft

12. 1996-97 4167 2949 2018-19 8417 6643
13. 1997-98 3567 6047 2019-20 28757 15982
14, 1998-99 953 1623 Dependable
15. 99-2000 1307 3550 50% 8417 8728
16. 00-2001 1872 2123 65% 7433 7851
17. 01-2002 530 1592 75% 5745 6767
18. 02-2003 1165 1396 Average 9717 9732
19. 03-2004 600 2152
20. 04-2005 1095 4224
21. 06-2006 7275 7006
22. 06-2007 3637 3003
23. 07-2008 4097 5816
24. 08-2009 4803 2905
25. 09-2010 7628 5945

50% dependable 2966 3003

65% dependable 1596 2407

75% dependable 1307 2166

Average 3287 3279

6.0 Hydro Geology

Water table generally follows the topography of the area and is at greater depths in the water divides
and topographic highs, but becomes shallower in the valleys and topographic lows and therefore,
groundwater moves down and follows the gradient from the higher to lower elevations, that is, from
recharge area to discharge area. Therefore, locally direction of flow from higher elevations is towards
the rivers. Overall, the general flow direction of ground water in the district is generally towards the
east. The district is underlain by gneisses, schist, limestone, sandstone, basalts, alluvium etc. of
Archaean to Recent age. Deccan basalts cover an area of 7,650 Sq.Kms. in the northern part of the

district and have a maximum thickness of around 256 m, which gradually thins out in the southern

Page 10
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direction. Exploratory drillings were carried out to study the yield potential of fracture systems. Hard
rocks occupy a major part of the district; majority of which are basaltic lava flows. Most of these rocks
have poor capacity of storing and transmitting water, except through favourable zones and at

favourable locations. Aquifer systems encountered are therefore limited in nature.

7.0 Design Features and Criteria for River Valley Structures

Based on the topographical survey of the dam site covering U/S and D/S including submergence area
required base map and sections have been generated. Detailed longitudinal sections and cross
sections are prepared for the Dam site. Site survey plan for a length of 600 m upstream from the
existing Ml barrage and downstream is prepared. And used for developing the master plan. Available

data and information has been compiled to prepare the capacity contours and storage capacity tables

7.1  Final Layout of all Major Components of Dam

The Government of Karnataka accepted the following proposal for implemenatation.

Construction of Ghatti Basavanna Drinking water dam Project with FRL at EL 618 m (with a free board

of 3 m and storage capacity of 6 TMC annually).

The dam can be utilized for the main purpose of the drinking water supply to Gokak town and other
nearby needy areas and also to supply water for industrial purpose including tank filling (Selected

tanks).

711 Concrete Gravity Dam

A dam across Markandeya River is proposed near Ghatti Basavanna to store water to meet the
drinking water requirement. The height of the dam is 86.50 m with an FRL head of 71.00 m. Hard rock
is met throughout the dam alignment. As the rock is met at the reasonable depth in the river bed as

well as in banks, concrete gravity dam is suitable and hence the same is considred .
e The maximum height of the dam is 86.5 m.
e The catchment area at the dam site is 1016 Sq Km.
e The maximum flood discharge is estimated to be 5,525 Cumecs.

o High Ogee spillway is proposed to realize high coefficient of discharge.
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e 5 gates of 15.0 m x 10.5 m are required to pass the design discharge of 5,525 cumecs at
FRL. Additional number of gates to an extent of 10 % are to be provided to account for

mechanical failure. As such 6 gates of 15.0 x 10.5 m are proposed.

o Radial gates are proposed with sill at a little lower than the spillway crest. This is kept 0.35
m below crest. The trunnion level is proposed at 610.50 m. The radius of the gate is 11.50
m which will provide sufficient clearance with respect to flow profile for maximum flood

discharge design.

e The downstream barrage is located about 500 m from the dam axis such that the

arrangement doesn't affect the operation of the radial gates.

e Stop log gates are also proposed on upstream side of the radial gates. Gate grooves are
proposed for all the vents in the piers. The stop log gates will be in elements for easy
operation and lower hoist capacity Since there are only 6 radial gates it is proposed to have

one sets of stop log gate.

e (Gantry crane of adequate capacity has also been provided. This helps in inserting and

removing the stop log gate elements.

e The total length of the dam is 407.50 m which comprise spillway of 112.50 m, NOF of
185.00 m on right flank and 110.00 m on left flank.

e As per the codal recommendation, galleries are to be provided where the height of dam is
more than 10 m. For the dams where the height is much more, galleries may be in 2 or 3
tiers. In this case as the height of the dam is 86.5 m, Galleries are proposed in 3 levels.
The first gallery (inspection gallery) is proposed at EL - 592.75 m. An intermediate
inspection cum grouting gallery is proposed at EL - 558.75 m and another inspection cum

grouting gallery is proposed at EL — 542.00 m.

e The Dam is analyzed as Gravity section for following conditions as per BIS Code 6512-
1994,
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7.1.2  Non Overflow Section - Design Criteria

The non-over flow section on the left flank is proposed from Ch: 0+044 to Ch: 0+154. and on the right
flank it is proposed from Ch:0+266 to 0+452 (Tentative). Stability analysis of the section has been

done for the following conditions of loading

7.1.3 Spillway — Design Criteria

The Catchment area at dam site is. 1,016 Sq.kms. The maximum flood discharge is 5,525 cumecs.
High Ogee profile with radial gates is proposed for disposing the flood. The flood depth considered
over the spillway crest is 10.5 m. 6 gates of 15 m x 10.5 m with 5 piers of 3.5 m thickness and 2
abutments on either side are provided in luding one gate as standby. Two numbers of river sluice with
size 1.0m x 2.0 mt are provided inside the body of non overflow section of the dam. Two numbers of
scouring sluices of vent size 1.2 m X 2.25 m are provided inside the body of overflow section of the

dam. The total length of the spillway between abutments to abutment is 107.50 m.

7.2 Description of Works

e Construction of Concrete Gravity dam at Ghatti Basavanna site with FRL of 618.00 metres
having a Gross storage capacity of 6.04 TMC (169.902 MCM).

e Dam will have a spillway in the river course with radial gates to effectively discharge the
design flood with hydraulic jump type energy dissipating arrangement with horizontal stilling

basin on the downstream side.

e Extent of submergence of the land on the upstream of the Dam with the proposed
FRL 618.00 m is 670.88 Ha.

7.3  Stages / Phases of Development of Project

The present Project is proposed to be implemented in a single Stage.

8.0 Irrigation, Command area, Flood Controle, Drainage, Power and Navigation

This project does not envisage lIrrigation, Command area, Flood Controle, Drainage, Power and

Navigation.
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Construction Program

The construction schedule for the Ghatti Basavanna drinking water Project is considered as 18

months taking view of the fact that it is a high level dam of length 407.50 m with a height of 86.50 m

and comprising of various components.

9.1

Construction Materials

The sources of the major construction materials required for the project have been anticipated as

follows:

9.2

Explosives for blasting will be obtained from suppliers in Belagavi.
Cement in bulk will be obtained from cement factories/ nearest cement dealers.

Coarse aggregate which will be produced on site from the excavated materials, selected Rock

quarries and River Course

Fine aggregate which will be processed from the excavated material and other nearest local

sources if necessary.

Reinforcement & Structural steel will be obtained from SAIL/TATA or any other approved

dealers.

Abstract of Major Quantities of Construction Materials

Abstract of major quantities of construction materials required for different components of the work are

assessed based on Preliminary Designs & Drawings

Table.4: Requirement of Construction Materials

No Components Explosive Sand in cum|a Crza':tz in Cement in | Reinforced | Structural
P in MT 99 cj‘m MT | steelin MT [Steel in MT
1 32?;:”0' allied 15000 | 425000 | 7.25000 | 250,000 | 5500 | 1.560
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9.3 Construction Methodology
9.3.1 Introduction

Ghatti Basavanna Project site is located on River Markandeya just 5 Km upstream of its confluence
with Ghataprabha River and 25 Km downstream of confluence of Markandeya river and bellary nala in

Gokak Taluk, Belagavi District.

The project is located about 70 Km from the District place Belagavi. The project sites are approachable

from Belagavi by the State Highway No 134 passing through Ankalgi.

9.3.2 Construction Methodology

The present proposal envisages construction of a Dam and its appurtenant works, and all
infrastructure works. The methodology and equipment planning for various works depends on the site

conditions prevailing in the project area.

The activities are planned in such a way that the project shall be completed as per schedule with no or
minimum spillover. It is assumed that all the pre-construction activities having a bearing on the
proposed schedule such as land acquisition, infrastructure works and relevant statutory approvals from

the Government are in place before commencement of the construction works.

9.4 Use of Chilled Concrete

Concrete Cooling is a technique by which the temperature of poured concrete is reduced in order to
achieve the desired quality and placement temperature. The quality of the concrete is guaranteed and
construction can continue smoothly to a certain level. Use of Chilled concrete during construction of
high dams especially, in tropical and dry climates gives excellent results in terms of quality. When
concrete is poured / placed in predetermined lifts, it releases heat of hydration resulting in rise in
temperature of the concrete placed. Concrete cooling is used mainly in parts of the world with a warm
climate, in projects where large amounts of concrete are used to minimize the heat of hydration of the
cement. The most common way of cooling concrete is to cool the individual components of the

concrete before it is mixed.

Concrete is made from water, gravel, sand, cement and often some additives to improve the quality of
the concrete. Since the water, sand and gravel together form the major part of the heat capacity of the

concrete, only these three components are cooled.
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10.0 Environment, Ecology and Forest aspects of the project

Environmental Impact Assessment (EIA), a systematic process to identify, predict and evaluate the
significant environmental effects of proposed actions and projects which is applied prior to major
decisions and commitments being made. Under this study the social, cultural and health effects form
an integral part in order to prevent, mitigate and offset the significant adverse effects of proposed

undertakings.

The EIS study provides information for decision-making on the environmental consequences of
proposed actions; and promotes environmentally sound and sustainable development through the

identification of appropriate enhancement and mitigation measures.

With the infringement of the site the impacts become more complex and larger in scale thus, in order
to reduce the burden of environmental impacts it becomes necessary to undertake EIA study for

maintaining the sustainability of the project even after the developmental processes.

Table.5: Submergence area in Ha

Submergence (in Ha)
No. FRL (in m) Total (in Ha) Remarks
Forest Revenue
1. 620.00 523.79 75.82 599.62
2. 618.00 560.00 103.00 670.88

In order to minimize the submergence of the forest and other lands and also its related
impacts, KNNL has decided to restrict the FRL of the proposed Dam to EL 618.00 m.

11.0 Estimates

The Project estimates prepared are based on the “ Broad guidelines for preparation of Project

Estimates for major & multipurpose Projects” issued by central Water commission and its revisions.

11.1 Preparation of Estimates

The estimate for various components of the project work comprises of two parts. Firstly, the estimate
of quantities for the identified items for each work and secondly the cost estimate which is based on

rates for each item of work.

Further the estimates comprise of three major categories namely estimate for civil works and estimate

of hydro mechanical works. There will be other components like project roads, buildings etc.
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The estimate for quantities for civil works is based on the drawings prepared based on preliminary

designs and assumptions.

In case of hydro mechanical works, the weight of gates & embedded parts and hoist capacities are
worked out based on the empherical formulae provided in the schedule of Rates of W.R.D.O of Govt.
Of Karnataka.

The rates for hydro mechanical works is based on S.R of W.R.D.O Government of Karnataka.

For each item of work, provision is made for contingency @ 3% and 2% towards work charged

establishment.

The cost arrived at for each item is rounded off to the near rupee in Crores.

Table.6: General Abstract

Amount
SI. No. Particulars Rupees in Remarks
Lakhs
Survey, investigations, detailed engineering,
1 preparation of designs and detailed construction 1753.70
drawings
2 Cost of Land acquisition and R & R Works 9019.54
3 Construction of Dam and Allied works 70224.00
4 Construction of Gates 2519.99
5 Construction of Buildings 650.00
6 GST 9122.94
7 Miscellaneous 5709.83
Total | 99000.00 Lakhs
990.00 Crores
Rupees Nine Hundred and Ninety Crores Only

12.0 Financial Resources

As a measure to conserve water and also to meet industrial needs besides feeding the selected tanks
in Ghatapraba basin, Government of Karnataka is planning to build a reservoir across river
Markandeya near Ghatti Basavanna. The total outlay of the project as per the preliminary estimate
prepared based on the current Schedule of Rates 2018-19 extended for 2019-20 is estimated to be
Rs.990.00 Crores.
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Consequent to the approval of the scheme, Government of Karnataka would like to make provision for
a special outlay in their budget in order to meet the project expenses over a period of two years. To
that extent, the State Planning Finance Department of Government of Karnataka will be approached to
get the necessary financial outlay.

13.0 Revenues

13.1 Basis of Profitability Analysis

e The profitability of the project is calculated based on "With and without" concept..

e The analysis is based on annualized cost and benefit.

o 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.

o Profitability index is used in BC ratio, which is defined as the ratio of annual benefit to annual

cost.

o While implementing the Ghatti Basavanna Project, the following facts are to be considered in

the profitability analysis.
e Construction of Dam with Sluice and appurtenant structures
¢ Acquisition of 670.88 Ha of land which is going to be submerged.

e The R & R component involved with land acquisition and resettiement of villages.

13.2 Annual Cost Details

e The Capital recovery of civil works is taken as 1% depreciation plus 10% interest (With the
existing economic condition 8% interest should be sufficient. However 10% is used as a

convention).

e The capital recovery of hydro mechanical components is again considered as depreciation as

per norms mentioned above plus 10% interest on capital cost.
o Taxes being only transferred payment are deleted for the cost in calculating economic indices.

e The cost of the land is included in computing the annual cost. So the annual benefit foregone

from this land is not considered to avoid double counting.
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14.0 Cost & Benefit of The Scheme

Ghatti Basavanna Drinking water project is envisaged to be developed in single stage for ensuring
speedy implementation of the project so as to meet the drinking water needs of the people in Gokak

taluk and other identified taluks falling under Ghatapraba basin..

The revenue from the project is contemplated only in terms of cost towards drinking water supply to
municipalities and industries. Accordingly, the following parameters have been considered while

arriving at the value of the gross revenue generated from the project.

. . . Rate in Rs Amount / Revenue in
No Particulars Unit Quantity Lakhs Lakhs per annum
1 Drinking Water charges | MCUM 78.160 150.00 11724 .48
2 Industry water charges | MCUM 14.160 400.00 5664.00
Total 17388.48

B C Ratio and IRR

The financial feasibility of the project is examined through the financial indicators such as NPV, FIRR
and B/C ratio. For a project to be feasible, the NPV value at the defined discount rate should be ‘0’ or
greater than ‘0’. The Internal Rate of Return should be more than the lending rates of financial
institutions which are normally in the range of 10 to 12%. The Benefit cost ratio shall be more than 1.0

at the predefined discounted rate.

Based on the above guidelines, the financial feasibility in terms of NPV, FIRR and B/C ratio has been
worked out for a total duration of 50 years including 4 years construction period. The analysis has

resulted in following:
1. NPV at 10% discount rate is Rs. 53801.2 Lakhs which is greater than 0
2. Financial Internal Rate of Return (FIRR) is 16.34 % which is greater than 12.0%
3. B/C ratio is 1.54 which is greater than 1.0

The detailed analysis is furnished as Appendix 9.

15.0 Provision For Domestic & Industrial Water Supply

As indicated above, it is envisaged to provide drinking/ industrial water or any other useful
requirements of Gokak town and its sorounding 131 villages in the basin within Belagavi district of
Karnataka out of the allocated share.
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The groundwater condition is expected to improve considerably which may facilitate augmenting

drinking water supply and Agriculture in rural areas.

16.0 Conclusion

The present proposal of Ghatti Basavanna Drinking water Project in its entirety helps in achieving the

following objectives envisaged.

e To facilitate in creating storage to meet the Drinking water requirements of Gokak town and
surrounding villages, taluks in the Ghataprabha Basin within Karnataka.

e To meet the industrial water requirement in and around Gokak taluk.

e To feed selected tanks in and around Gokak town to facilitate sustaining livestock and
recharging of underground water.

e To protect the Gokak town from inundation during peak floods in Markandeya River.
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Chapter 1
Introduction

1.1 Aim(s) of the Project and Description of Works
Karnataka State having a geographical area of 1,91,976 sq.km happens to be the eighth largest State

in India with a population of 6,10,95,297 as per 2011 census. Karnataka is blessed with major
perennial/non-perennial rivers such as Krishna and Cauvery besides 13 West flowing rivers , but still
faces severe drought and drinking water scarcity frequently, besides facing acute power shortage. As
per the data published in the public domain, Karnataka happens to be second state in India i.e. next to

Rajasthan in terms of drought area.

In spite of having big river systems, many parts of Karnataka are facing drought like situation resulting
in acute drinking water shortage. Gokak taluk and surrounding villages is one such area, having major

problem regarding drinking water.

Gokak taluk and its surrounding areas of Belagavi ditsrict falling under Ghatapraba and Malaprabha
Sub Basins of Krishna Basin are facing acute drinking water shortage. Besides drinking water there is
a need to meet industrial requirement and also filling of selected tanks in Ghatapraba basin to

recharge ground water level.

Figure 1.1: Belagavi — District Map
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ANXNDHRA PRADESH

TAMILNADU

Figure 1.2: River Basin Map of Karnataka

As per National water policy, providing drinking water to the people is of paramount important and it

precedes over all the other needs.
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Considering the above factors, a Dam has been proposed to build across seasonal Markandeya River,
called as Ghatti Basavanna Reservoir, to meet the Drinking water, Industrial water needs and also

fiilling selected tanks in the Ghataprabha basin.

Markandeya River (Tributary of Ghataprabha) originates in Bailur village of Khanapur taluk at an
elevation of 927.000 M above mean sea level, in the state of Karnataka (Westren Ghats). The river
enters Belagavi taluk on northern side and further flows towards eastern side of the Belagavi city and

itis a tributary of Ghataprabha River, Krishna Basin.

KNNL has constructed a dam called Markandeya dam at Shirur Village in Hukkeri taluk Belagavi

district with impounding capacity of 3.696 TMC and irrigates nearly 19,105 Ha of Land.

Besides Rakkaskoppa reservoir has been constructed to provide drinking water to Belagavi city on

upstream of Markandeya dam.

Except these two reservoirs, there are no other dams across Markandeya River till it joins

Ghataprabha River.

Markandeya River has a Length 106 Km from origin till it joins Ghataprabha River. It runs for 72 Km in
Belagavi Taluk, 21 Km length in Hukkeri Taluk and 13 Km length in Gokak taluk. The total catchment
area of the river is 432.00 Sq Km.

Bellary Nala originates near Yellur village in Belgaum Taluka and is a tributary to Markandeya River
The length of the Nala up to its confluence with Markandeya river is 57 Km (36 miles). The
Markamdeya river is a tributary to Ghataprabha river and inturn Ghataprabha river is a tributary to
Krishna River. The catchment area of Bellary Nala is 452 Sq Km out of which the area upto Bellary
Nala Dam site is 258 Sq Kms

Basin wise, the area falls under Ghataprabha basin, which is a sub basin of Krishna basin. Hence the

project will fall under the ambit of KWDT, awards.

1.1.1  Justification for taking up the project

Belgavi and other taluks falling under Belgavi district falls under Ghataprabha and Malaprabha sub
basins of Krishna Basin and are facing acute drinking water shortage since both the sub basins are
designated as deficit basins. Belgavi and Gokak have grown substantially both in terms of Industries
and population. In view of this, present supply is not sufficient to cater to the increased drinking water
requirement and hence it has become necessary to augment the supply by proposing new project/s
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which can serve the purpose. Markandeya river is the only nearest source of water available and any

project or proposal to provide drinking water can only be from this source

Gokak is a taluka headquarters in the Belgaum District of Karnataka state, India. It is located around
70 Km from Belgaum at the confluence of two rivers, the Ghataprabha and the Markandeya. The
population of the town is according to 2011 census is approximately 135,773. The common language

in use is Kannada.

Gokak is surrounded on one side by a range of hills, and on the other side by a vast plain of black soil.
The river Ghataprabha flows from the north side of the city and cascades down through a cleft of 167
ft, to form famous Gokak Falls before flowing through the town. Since the colonial era, the
hydroelectric station under the waterfall has been used to power Gokak Mills, one of the largest
manufacturers and exporters of yarn in India. The river Markandeya, a tributary of the Ghataprabha,

dashes down through 43 ft step wise hill plates to form Godachinamalaki Falls.

e (Gokak town and its surrounding villages are facing acute drinking water shortage and mostly
depended on bore wells to meet their requirements.

e The estimated population of the Gokak town and adjoining 3 towns as per census 2011-12 is
1, 35,715.

e Besides there are nearly 131 number of villages with an estimated population of 4, 76,448.

e Bhailahongla, Saudatti and Hukkeri taluks are aslo having acute drinking water problems.

e  Considering the growth for next 40 years, the estimated drinking water needs will be 2.76 TMC.

e  Drinking water requirement for livestock is 0.62 TMC.

e The only nearest source of surface water is Markandeya river. Unfortunately, the river is
seasonal and the rainfall is erratic and hence cannot be considered for harnessing the same

without storage.

Hence construction of a Dam is inevitable to meet the long term objective of proving drinking

water from an assured source.

Supply of adequate quantity of drinking water from a reliable source by way of constructing the dam
will help in allround exponential growth of Gokak and surrounding area not only interms of industries
but also as an important tourist, culture and heritage destination.

Hence, vision and decision of the GoK is in line with overall development of Karnataka and realizing
the same the proposed project has been planned.

The Ghatti Basavanna site is situated at 16°9'11” N Latitude and 74°47°18” E Longitude.
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1.1.2 Objectives

The Ghatii Basavanna Reservoir project is located within the Karnataka state boundary and will have
a storage capacity of about 6.00 TMC. The proposed project is envisaged to address the following

Objectives:

e To facilitate in creating storage to meet the Drinking water requirements of Gokak town and
surrounding villages, taluks in the Ghataprabha Basin within Karnataka.

e To meet the industrial water requirement in and around Gokak taluk.

e To feed selected tanks in and around Gokak town to facilitate sustaining livestock and
recharging of ground water.

e To protect the Gokak town from inundation during peak floods in Markandeya River.

1.1.3 Description of Works

e Construction of Concrete Gravity dam at Ghatti Basavanna site with FRL of 618.00 metres
having a Gross storage capacity of 6.0 TMC (169.902 MCM).

e Dam will have a spillway in the river course with radial gates to effectively discharge the
design flood with hydraulic jump type energy dissipating arrangement with horizontal stilling

basin on the downstream side.
e Extent of submergence of the land on the upstream of the Dam with the proposed

FRL 618.00 mis 670.88 Ha.

1.2 Location of Project Area

Ghatti Basavanna project is located at Latitude 16° 9’ 11” N and Longitude 74° 47’ 18” E Coordinates
near Gokak town of Belagavi District, Karnataka State. The location is 3.0 Km South west of Gokak

town.

The dam site is located about 25 Km downstream of confluence of Markandeya river and Bellary Nala,
10 Km D/S of Godchanamalki falls.

Location of the Ghatti Basavanna dam site along with catchment area is shown in Figure 1.4
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KARNATAKA

Figure 1.3: Project Service Area
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The toposheet mosaic of the project area is shown in Figure 1.5
| .
',',‘.' " Ay ey T w‘?}-
L) — 116
P
Hiranyakeshi River i
!Gmlb--lvmm Dam —
| _FRL = 6160
rs" s
L "'
GOKAK
Ghatti Basaveshawar
Temple
|47-L-16 (E43U16)|
" ““‘ g fo*
I3 X - 23
-
Markandeya Dam
Ne e
ey s . reray raas’ 14" s ). 4

Figure 1.5: Toposheet reference of the project
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1.3 Accessibility

Figure 1.6: Accessibility Map

1.31 By Road

Ghatti Basavanna dam site is well connected from Belagavi, District headquarters via Ankalagi through
a network of SH and MDR to the righjt flank of the dam site covering a length of 70 Km. Similarly . left
flank of the dam site is also well connected through NH, SH and MDR covering a length of 85 KM via
Thana, Hattaragi and Konnur.

o Connectivity From Belagavi (Right Flank)

Ghatti Basavanna dam site right flank can be accesed from Belagavi city through SH-54 about 34 Km
to reach Ankalagi then by SH-01 to KadabGhatti road junction at SH-01 covering a distance of 11 Km
ther after through a MDR connecting Yogikolla Mallikarjuna Temple covering a distance of 15 Km.
further the Gokak town is 7 Km from the temple. Gokak town will be 3 Km from D/S of dam site. And
dam site is located 70 Km North East of Belagauvi city.

e Connectivity From Belagavi (Left Flank)

Ghatti Basavanna dam site left flank can be accesed from Belagavi city through NH-48 connecting
Belagavi and Nippani upto Thana Hattaragi covering a distance of 37 Km, from Thana Hattaragi it is
required to take SH-134 passing through North and East of Hidkal dam upto Konnur covering a

distance of 34 Km. from Konnur it is required to take MDR and travel in the East. further South east

Consultant: E | Technologies Private Limited, Bengaluru Page 29




Owner :Karnataka Neeravari Nigam Limited Ghatti Basavanna Drinking Water Project
DETAILED PROJECT REPORT

direction upto Km 11 to Gokak beyond which it is required to take a proposed road covering a length of

3 Km to reach a dam left flank of the dam site.

Hence in terms of connectivity Ghatti Basavanna dam site is well connected both in terms of left and
right flank.

1.3.2 By Rail

The nearest Railway Station is Gokak road which is located approximately 15 Km from the left flank of

the dam site.

133 By Air

Belagavi Airport (sambre Airport), Belagavi which is located 55 Km north east of the dam site is the

nearest Airport .

1.3.4 Port Connectivity

Mormugoa Port will be the nearest sea port and is located 192 Km via Cortalim-Carambolim-Amona-

Chorlaghat-Kankumbi -Belagavi-Ankalagi-Gokak,is located South west of Ghatti Basavanna dam site.

For details regarding connectivity and major towns, refer Index map EIT-1389X-WRE-GD-IND-A008.

1.4 General Climatic Conditions

Karnataka State witnesses three types of climate. The State has a dynamic and erratic weather that
changes from place to place within its territory. Due to its varying geographic and physio-graphic
conditions, Karnataka experiences climatic variations that range from arid to semi-arid in the plateau
region, sub-humid to humid tropical in the Western Ghats and humid tropical monsoon in the coastal

plains.

More than 75 percent of the entire geographical area of Karnataka, including interior Karnataka,
witnesses arid or semi-arid climate. Karnataka has about 15 percent of the total semi-arid or 3 percent

of the total arid areas identified in India.
Due to the climatic difference Karnataka is divided into three meteorological regions:

Coastal Karnataka: This region stretches over the districts of Udupi, Uttara Kannada and Dakshina
Kannada. The entire coastal belt and the adjoining areas have tropical monsoon. The area receives
heavy rainfall. The average annual rainfall in Coastal Karnataka is about 3456 mm, which is much

more than the rainfall received in the other parts of the State.
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North Interior Karnataka: This region extends over the districts of Bagalkot, Belagavi, Bijapur, Bidar,
Bellary, Dharwad, Haveri, Gadag, Gulbarga, Koppal and Raichur. This area is an arid zone. North
Interior Karnataka receives the least amount of rainfall in the State where the average annual rainfall is

just 731 mm.

South Interior Karnataka: This region spreads over the districts of Bangalore Rural, Bangalore
Urban, Chitradurga, Chamrajnagar, Chikmagalur, Hassan, Kodagu, Kolar, Mysore, Shimoga and
Tumkur. This zone experiences semi-arid type of climate. South Interior Karnataka receives an annual

average of 1286 mm rainfall.

1.4.1 Climatic Conditions of the Project Area

Gokak is situated in central region of district which lies in the rugged terrain of north-western
Karnataka, Gokak is well known for its moderately hot climate throughout the year except for the
monsoon. Gokak receives rainfall from both the north-east and the south-west monsoons and the
wettest months are June-September. It has a distinct wet and dry season. December & January are
generally cold as compared to the rest of year. The coldest month is January with an average low
temperature of 15.2 °C and the hottest month is April with an average high temperature of 35.7° C.
Winter temperatures rarely drop below 14° C (54 F), and summer temperatures seldom exceed 34-
35° C.

1.4.1.1 Belagavi District

Rainfall and Climate of the district as a whole can be termed as semi-arid. The variation in the
maximum temperature during the year ranges from 279C to 35.79 C and minimum from 13.99C to 20.60
C. The district experiences pleasant winters and hot dry summers. The hot season extends from

March to May, during which the daily maximum temperature often shoots up to 35.7 °C.

Agro-climatologically the district can be divided into three zones i.e. high rainfall “Hilly zone”, “Northern
transitional zone” and “Northern dry zone” from southwest to northeast respectively. The normal
rainfall in the district decreases from more than 1859 mm in Khanapur taluk in the southwest, to less
than 491 mm in Raybag taluk towards northeasterly direction. Those areas, that receive less than 750
mm annual rainfall are classified as semi-arid and thus drought prone. Hence, the entire district except,
the southwestern part is categorized as semi-arid and drought prone. Total normal rainy days vary
from 90 in Khanapur to 37 in Athani. Eastern and northeastern parts of the district are prone to drought

of mild nature.
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The average annual rainfall during the period 1971 to 2001 recorded in the district is 769.1 mm. The
standard deviation and Coefficient variation of rainfall for the Belgaum district is 196.2 mm and 25.5%
respectively. The highest mean annual rainfall recorded in the district was 1,064 mm in the year 1975
and the lowest rainfall 455 mm in the year 2003.(Source: CGWB Report-2007)

1.5 General Description of Topography, Physiography and Geologyof the Basin
1.5.1 Topography

Topography plays an important role in the land use and cropping pattern of an area relief, slope,
drainage, soil types are the important aspects of topographical features and exercise enormous
amount of influence both directly and indirect!}' on the agricultural landuse and cropping pattern in the

talukas of the districts, and the topography of the Belgaum district is examined with this perspective.

The topography of the study region is expressed in terms of hills, plateaus, plains and terrain features.
In the district, three major physiographic divisions have been made by considering the total conditions
of wealth phenomena and the crops grown in the district. They are namely, Malnad, Semi-Malnad and

Maidan regions

Malnad: The study area experiences malnad type of climatic condition. It is mainly covered with thick
forest, heavy rainfall and cool summer. The malnad area is confined only to Khanapur taluka of the
district. The area is drained b)* Malaprabha and its tributaries and the valuable minerals are found in
this region are Manganese, Bauxite, Clay and Limestone. This region is covered with rugged hills,
streams and well-cut spurs. The upper slopes are almost barren and lower slopes are valleys are fairly

wooded with trees like mati, Jambul, nana, hadra, sisra hasan, kumba etc.

Semi-Malnad: Semi-Malnad area lies in the western part of the district ranging from 10 to 40
kilometers width and covering the talukas of North Western part of Belgaum and Bailhongal, Khanapur
talukas. It consists of the typical landscape as mentioned above. It receives a moderate amount of

rainfall, because it lies in the vicinity of rain shadow region (Fig 2.3).

Maidan: To the east of semi-malnad area, the maidan region lies in the undulating plain region know
as Maidan area of the district. It is marked by low rolling base hills. The central belt of the Ghataprabha
river basin is 90 to 120 meters above the neighboring valley. The area is covered with rugged hills,
near Soundatti. There is a hill range, which divides the tributaries of Ghataprabha and Malaprabha
rivers. Athani, Raibag, Chikkodi, Hukkeri, Gokak, Ramdurg, Soundatti, part of Bailhongal talukas come

under maidan region.
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1.5.2 Physiography
The district is divided in to three physiographical divisions. They are:

» Malenaadu Tract (Western Ghat Region)

» Gadinaadu Tract (Border area Region)

» Bayalunaadu Tract (Plain Land Region)
The “Malenaadu” tract is the Western Ghat area, with lush green forests, sharply undulating
topography, and heavy rainfall. Many 1st order streams traverse this area. There are many natural
springs in this tract. The “Gadinaadu” (intermediary) tract shows medium range flat to gently rising
hills, with shrubby greenery, receiving an average rainfall. The streams are of 3rd & 4th order. The
“Bayalunaadu” tract shows vast, flat terrain, with flat topped barren hills. The rainfall received is less

than 650 mm. The streams are very gentle.

1.5.3 Geology

The northern part of Karnataka is made up of Kaladgi and Badami and Bhima Group of sediments,
approximately of Proterozoic age. Further north the terrain is covered by extensive volcanic flows
known as Deccan traps of Cretaceous - Tertiary age. Significantly, about 60% of the state is composed
of the Archean complex which consist of gneisses, granites and Charnokites rocks. Laterite capping
that are found in many districts over the Deccan Traps were formed after the cessation of volcanic

activity in the early tertiary period.

The project area falls within Gokak Taluka of Belgaum district in the northern western part of
Karnataka. Various geological formations can be observed in the district. The Schist and
Banded Ferruginous Quartzite, the peninsular gneiss by Granite and Gneissic Granites, the Kaladgi
formations, Sandstone, Quartzite, Shale and Limestone and Dolomite, Basalt (Deccan Trap) and

the Laterite formations are observed in the district.

1.6 Population
1.6.1 Affected

On implementation of the Project and construction of the reservoir, it is expected that due to
submergence of part of the villages are likely to be affected. Besides population of few hamlets may
get submerged. Hence evacuation or relocation of such hamlets is anticipated. However,mostly dry,
cultivation field and forest land will be submerged. Niravnappa temple located at an EL-591.60 m will
be submerged. Hence this require suitable rehabilitation or arraangements in terms of connectivity
considering the importance and centiments of the locals. Similarly Yogikolla Mallikarjuna temple
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located at an elevation of EL-624.00m. the connectivity to the temple requires rehabilitation. All this
has been planned and required provisions have been made in the DPR. Consequent to the approval of
the DPR, a comprehensive survey of the submergence area will be carried out once again in order to
identify the areas which are likely to be submerged and requires relocation including extent of

compensation payable other than what has been envisaged.

1.7 Natural Resources

Belgaum district is rich in natural mineral resources and some of the important economic minerals
found in the district are iron ore, manganese, bauxite, clay, limestone, sand, building stones etc.

Limestone is found in the South of Khanapur taluka and eastern side of the Gokak taluk.

1.7.1  Biodiversity Features

Karnataka, one of the Southern states of India has 3.83 Million ha of recorded forest area
which is around 20 percent of its geographical area. Karnataka is endowed with most
magnificent forests in the country ranging from majestic evergreen forests of the Western Ghats to
the scrub jungles of the plains. The Western Ghats of Karnataka are one of the 25 global
priority hotspots for conservation and one of the two on the Indian subcontinent. Several
economically important species such as Sandalwood, Rosewood, Teak, White cedar grow
naturally in these forests. Karnataka forest is endowed with rich wildlife, harbors 25 percent of the
elephant population of India, 10% of the Tiger population. The state has 5 National parks and
21 sanctuaries comprising about 17.3% of total forest area as protected area for wildlife and
biodiversity. The state ranks 4th among all the state and union territories in respect of area under

tree cover.

Bhimgad forest lies in the districts of Belgaum and Uttar Kannada (North Kanara) in Karnataka. This
region is part of the central Western Ghats, forming a large corridor as it is surrounded on all sides by
sanctuaries and national parks, except to the east. The site is an excellent representative of Wet
Evergreen Rain forests and is home to a diverse flora and fauna. Amidst these forests lie the ruins of

an old fort Bhimgad of historical importance.
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Bhimgad is covered with Wet Evergreen, Semi-evergreen Moist Tropical Forest and Moist Deciduous
Forests, interspersed with grasslands, some degraded forest and cultivation. The vegetation has been
described by Thakur et al. (1964) and Vartak (1966). The vegetation changes from Moist Deciduous to
Semi-evergreen at higher elevations. At still higher elevations around crest lines, there are isolated
patches of typical Tropical Evergreen Forest. These forests contain some endemic species such as
Diospyros nigrescens, Connarus ritchiei, Jasminum malabaricum, Memecylon albotianum and
Myristica malabarica. The mountain range and valleys are crisscrossed with perennial streams,
providing drinking water to millions of people. The Mahadayi river originates here and runs in to Goa

as Mandovi, a major source of fresh water for the state.

1.8 Land Use and Socio Economic Aspects
1.8.1 Land Use

The district is primarily located on the eastern side of the Western Ghats and its topography is
predominantly undulating. A “rugged terrain® marks the western part of Khanapur and Belgaum taluks
with deep cutting ravines on the foothills of the Western Ghats. The elevation of these hills varies from
796 to 1025 m above MSL. Northern portion of the district is a plateau region formed by basaltic lava
flows, which represents “Deccan peneplain”. The central and southern parts exhibit moderate to gently
‘undulating terrain” having sparsely distributed knolls and tors. In some parts, especially in Ramdurg
and Saundatti taluks, hills with elevations between 686 and 783m amsl are present. The famous
Yellamma temple in Saundatti taluk is located in one of these isolated hills. The remaining part of the
district is in general a “plateau area”. The elevation in the plains varies from 534m in the northeastern
part to 820 m above MSL in the southwestern part of the district. This has its bearing on the regional
slope which is towards northeast. The differential altitude is significant because, it is likely to cause

irregular ground water flow patterns on the micro scale.

1.8.2  Soil Types

The soils of Belgaum district can broadly be classified into red soils and black soils. These soils vary in
depth and texture, depending on the parent rock type, physiographic settings and climatic conditions.
By and large, black soils predominates the Deccan Trap terrain and the red soils are found in the
southwestern and southeastern part of the district in gneissic terrain. These soils in turn can be
grouped into seven categories as given below, out of which the first five cover large tracks of land
while the last two are local in nature.
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1.8.2.1 Shallow Black Soils

These soils occur in the Deccan trap region and to some extent are also developed in schist, shale
and limestone terrains. They are greyish to dark greyish-brown in colour, with clayey texture. These

soils have poor to moderate infiltration characteristics.

1.8.2.2 Medium Black Soils

These soils are predominantly derived from Deccan traps and occupy large parts of the district. They
are dark greyish-brown to very dark greyish-brown with clayey texture. These are derived from the
weathered products of basalts and limestone and are darker in valleys than in high lands. Their texture

varies from loam to clay, with low to moderate infiltration characteristics.

1.8.2.3 Deep To Very Deep Black Soils

These soils occupy large tracts in Deccan trap terrain along the Krishna River and also in the gneissic
terrain. These soils are dark greyish-brown to very dark greyish-brown in colour and have clayey
texture. These soils occur on plains or lands having gentle slopes. These soils exhibit wide cracks in
summers. These are derived from a wide variety of parent rock types, like traps, schists, gneisses and
sedimentary rocks. They are generally transported and therefore occur in valleys and depressions.
Accumulation of lime, gypsum and soluble salts at varying depths in the soil profile often pose

problems. They have poor infiltration characteristics.

1.8.2.4 Mixed Red And Black Soils

These soils occur in the northern parts of the district. They are dark reddish-brown to dark greyish-
brown in colour with silty-clay to clayey-loam textures. These soils are derived from gneisses, schists
and sedimentary rocks. Red soils having high infiltration characteristics are confined to uplands,

whereas, black soils of poor to medium infiltration characteristics occur in valleys and low lands.

1.8.2.5 Red Loamy Soils

These soils occur as small strips in the valleys adjacent to the Western Ghats. They are generally
transported and are loamy to silty-loam in texture. They have moderate to good infiltration

characteristics.
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1.8.2.6 Lateritic Soils

Lateritic soils are red in colour and occur as pockets. They occur at high-levels as insitu in Deccan
Trap terrain and at low-levels as transported in Malnad region. They are derived from Deccan traps as
well as sedimentary rocks, Dharwarian Schists and peninsular gneisses. These soils have good to

moderate infiltration characteristics.

1.8.2.7 Alluvial Soils

These soils are developed over the alluvium deposited by the Krishna River and its tributaries. They
are very limited in extent and thickness and are local in nature. These soils have good infiltration
characteristics and are composed of coarse sand, sandy-loam and loams.

Figure 1.7: Pictorial view of the project site

The stretch of the Markandeya river from the origin till it reaches Gokak has well defined high banks
and looks like Grand canyon. The entire river section or the stretch is ideally suited for siting the dam
since it is possible to impound the water of high capacity with minimum submergence. Geologically,
several sections of the river are most ideally suited for locationg the dam since reasonably good
founding strata is likely to be available at shallow depth. Since the river has deep gorge for most of its
length habitation is minimum. This helps in having minimum resettlement and rehabilitation of villages.
Hence Markandeya river appears to be one of the ideal River basin for siting the dam in view of

several advantages as mentioned above
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Figure 1.9: Valley of the Markandeya River at Ghatti

Figure 1.8: Existing Barrage at project site Basavanna Dam site

1.8.3 Socio Economic Aspects

The Concept of water and development has been changing in the recent decade. Water for life,
energy, agricultural, industrial and domestic sectors should be widely managed between upstream and
downstream sides of the water source. These water managements will mitigate the socio-economic
impacts in the local regions. The notion of economic impact refers to the effects, on the local and
regional economies, of project construction and subsequent operating activities. These include: direct
and secondary demands for labor and services, as well as effects on local resources and thus on the
very structure of the local economy. Such economic effects also cause significant social impacts which
impinge on economic parameters. Also various impacts stem directly from the project activities and
these also have economic implications. Overall, socio-economic impacts endanger a complex dynamic

stage which is not easy to predict accurately.

Socio economic factors are of greater interest in the recent years in EIA (Environmental Impact
Assessment) as they represent specific aspects of human environment and the changes represent the

most critical alterations associated with project implementation.

Further, a detailed study will be conducted which will provide us the understand of how the potential
changes could be increase /decrease in population, Disruption of settlement patterns, change in land
use, disruption in religious pattern, attitudes and life styles, changes in transportation systems,
relocations of highways and rail roads. Detailed studies will be carried out on the Infrastructure and

cultural sites located within 10km radius of the project site.
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1.9 History (Earlier Proposals)
1.9.1 Proposals

Construction of impounding reservoir across Markandeya River in proximity to Gokak town is being
considered since long time. Markandeya River is the only nearest seasonal river near to Gokak town
and also surrounding 131 villages including adjoining needy areas which if harvested properly can
meet the ever growing drinking water needs. KNNL, & Minor Irrigation Department had plans to have
small barrages to meet the drinking water needs. Incidentally the entire section of Markandeya River
from downstream of Godchanamalki falls up to Gokak has a deep gorge and most ideally suited for
impounding the water with minimum submergence. Studies carried out in the past were contemplating

to have series of barrages so as to minimize the submergence.

However during the recent study it has been observed that if a dam of nearly 86.50 meters heigh is
proposed then it is possible to store about 6 TMC of water which can meet the drinking water needs of
Gokak town, 131 surrounding villages and also adjoining taluks (Bhailahongla, Saudatti and Hukkeri)
in Ghattaprabha sub basin. The requirement has been assessed considering the growth for the next
40 years and also requirerment for other needs which are essential is assessed details of which are

furnished below.

Table 1.1: Requirement of Water Needs

No Particulars Quantity (in TMC)
A Drinking water
1 Gokak town 0.56
2 131 Villages in and around Gokak town 1.24
4 Part of Hukkeri taluk 0.26
5 Part of Bailhongala taluk 0.35
6 Part of Savadatti taluk 0.35
7 Live stock 0.62
Total Drinking water needs 3.38
B Industrial needs 0.50
C Tank filling 0.60
D Dead storage 0.38
E Evaporation loss 0.30
F Environmental releases 0.80
Grand Total 5.96 Say 6.00
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The yield at the proposed site at 50%, 65% and 75% dependability are 8858 Mcft, 7687 Mcft and 6359
Mcft respectively. It has been estimated in the hydrology report that it is possible to achieve 90 to
91.4% of reliability for supplying the drinking water and as per the standards for drinking water needs
reliability should be 90%.

In view of this the proposal for building 86.50 m high dam for impounding water in close proximity to
Ghatti Basavana with a proposal to store nearly 6 TMC of water at FRL 618 m now contemplated
appears to be best. The project consequent to the commissioning will not only address the drinking
water needs but also help in improving the ecology and environment besides envisage in creating of

job opportunity and also enhancing the ground water recharge.

1.9.2 Water Allocation

The project envisages providing drinking water supply for Gokak and surrounding 131 villages and part
of Saudatti, Hukkeri and Bailahongla Taluks. Further, the Ghatti Basavanna project is a multipurpose
project which provides water for tank filing and industrial requirements. Hence, the total water
utilization under this project will be 4.78 (3.38+0.5+0.30+0.60) TMC.

Ghatti basavanna integrated project is planned to meet evergrowing demand for drinking water needs
besides industrial consumptions, livestock and tank filling. The most of the utilisation comes under
consumptive use (20% consumption and 80% as return flow) and similarly the industrial needs will be
computed @ 2.5% of the gross requirement. In other words, the proposed dam will not be used to

meet any of the irrigation needs.

The details of the Water allocation of the scheme are as under:-

Quantity AGUEL
N Particul reauired utilisation Allocation R K
o articulars q planned emarks
TMC
A | Drinking water
1 Gokak town 0.56 0.56
131 Villages in and
2 around Gokak town 1.24 1.24
4 Part of Hukkeri taluk 0.26 0.26
5 Part of Bailhongala 0.35 0.35
taluk
6 Part of Savadatti 0.35 0.35
taluk
7 Live stock 0.62 0.62
Total Drinking 3.38 3.38 0.676 Consumptive use @ 20%
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Quantity '.o‘.c tugl .
No Particulars required utilisation Allocation Remarks
planned
T™MC
water needs
B | Industrial needs 0.5 0.5 0.0125 | Consumptive use @ 2.5%
Allocation as per KWDT -I
C | Tankfilling 0.6 0.6 under MI quota. Hence, not
considered.
D | Dead storage 0.38 No allocation required
E | Evaporation loss 0.30 0.3 0.30
F Environmental 0.80 No allocation required
releases
Grand Total 5.96 4.78 0.9885

The gross storage of the dam is estimated to be 6.04 TMC.
The extent of utilisation planned based on the allocation of 0.9885 TMC is 4.78 TMC.

Under the scheme water allocated for drinking water purpose is 3.38 TMC (Consumptive use @ 20%-
0.676 TMC), Industrial purpose is 0.5 TMC (Consumptive use @ 2.5%-0.0.0125 TMC), Evaporation
losses is 0.30 TMC and for tank filling is 0.6 TMC. The water requirement for tank filling i.e., 0.6 TMC
is already included in allocation under Minor irrigation under KWDT-I. Out of the remaining 4.18 TMC
0.9885 TMC (0.676+0.0125+0.30) TMC is consumptive use. This is estimated as per the judgement of

Krishna Water Dispute Tribunal. Hence, this additional allocation of 0.9885 TMC needs to be made.

As per the Krishna Dispute (Bachavath) Judgement 734 TMC is allocated to Karnataka. As per
Godavari tribunal judgement the state of Andhra Pradesh is diverting 80 TMC of water from Godavari
valley to Krishna valley under Pollavaram scheme. Hence, additional 21 TMC of water will be available
to Karnataka. Hence, as per the judgement of Bachavath and Godavari Tribunal the total allocation to

Karnataka state in Krishna valley will be 755 TMC.

Under the above allocation, provision for Drinking and household purpose is 3.25 TMC (1.50+1.75)
and industrial use is 2.25 (0.5+1.75) TMC is made.

The consumptive use of 0.9885 TMC is allocated under the total water utilization of Ghatti
Basavanna Drinking Water Project of 4.78 TMC. This can be met under total allocation of
755 TMC (Krishna water Dispute tribunal (Bachavath) (734 TMC) and Godavari Tribunal
(21 TMC)) of Krishna waters to the Karnataka State.

The allocation for Ghatti Basavanna Drinking Water Project is made in KWDT-l vide
GO No. WRD 6 VIBYAMA 2020 DATED 24.02.2022. (Enclosed as Addendum-3).
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1.10 Choice of Project: Alternative Studies Carried out for Various Major
Components of The Project and Including Water Resources Planning and
Final Choice of Project

Consequent to several studies carried out and also after evaluating merits and demerits, It is finally
decided to select the location for the construction of the dam approximately 500 m U/S of existing
barrage across Markandeya. Further studies have been carried out in order to arrive at the height of

the dam including the FRL, the details of which is narrated below:

Alternate 1: High dam with a FRL of EL 620.00 m. at existing Ml Barrage:

The river bed of the dam site is at EL 546.00 m and the corresponding height of the dam
corresponding to EL — 620.00 m is estimated as 74 m. The extent of submergence is about 742.0 Ha

and the storage capacity will be 7.02 TMC.

Alternate 2: High-dam with a FRL of EL 618.00 m at 150 m U/S of existing Ml Barrage:

The riverbed of the dam site is at EL 544.500 m and the corresponding height of the dam
corresponding to EL — 618.00 m is estimated as 73.50 m. The extent of submergence is about 690.00

Ha and the storage capacity was 6.52ss TMC.

Alternate 3: High-dam with a FRL of EL 618.00 m at 500 m U/S of existing Ml Barrage:

The riverbed of the dam site is at EL 547.706 m and the corresponding height of the dam
corresponding to EL — 618.00 m is estimated as 71 m. The extent of submergence is about 670.88 Ha

and the storage capacity was 6.04 TMC.

In order to minimize the submergence of the forest and other lands and also its related
impacts, KNNL has decided to restrict the FRL of the proposed Dam to EL 618.00 m and

consider the proposal for implementation

At Alternative-1 site, the existing Ml barrage has to be dismantelled. And until the dam is
brought to certain height and some storage is created present utilisation of the existing MI

barrage will not be served.

The Alternative-2 is very close to the existing Ml barrage and with stilling basin type energy
dissipater (about 100 m length), there is a possibility of interfearance of flows between these
two dams. Further, to limit the storage to 6.04 TMC and FRL to EL - 618.00 m as required by
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KNNL, Alternative-3 which is located further 500m U/S of existing Ml barrage is selected for
implementation. With this the existing barrage can still be utilised until some improvements to

the barrage is taken up.

1.11 Stages / Phases of Development of Project

The present Project is proposed to be implemented in a single Stage.

1.12 Fitment of the Scheme in Overall Development of River Basin

The allocation of water in Markandeya River basin is based on 75% dependable yield. This can be
ensured only if sufficient storage is available in the basin. The present project with a storage of 6.0

TMC will help meeting this objective.

The selected locations is most ideal for construction of a high dam with minimum submergence and
having suitable founding strata at shallow depth. In view of the height of the dam there is scope for
generating the Hydro-Power from the releases and also during the monsoon if the project authorities is

wish to consider the same during the project life cycle after taking required statutary permission if any.

1.13 Intimation to Other Developmental Authorities
All the other departments concerned like WRDO, MI,, RDPR, KUWS & DB, Zilla Panchayats, Forest

etc have been intimated regarding the proposed Project.

1.14 Public Announcements & Public Hearings
As a part of the EIA, EMP, SIA and R & R, Public announcements and Public hearings shall be

conducted.

1.15 Interlinking of The Scheme With Neighbouring Schemes

The present proposal is planned as an independent scheme to meet exclusively the drinking water

needs of the Gokak town and adjoining villages and taluks in the Ghatapraba basin.

1.16 Interstate / International Aspects
Details enumerated in a separate Chapter on Interstate / International aspects.
1.17 Cost & Benefit of The Scheme

The Cost of the project works out to Rs. 990.00 Crores. Project will provide drinking water to nearly
4,76,448 people.
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1.18 Public Co-Operation & Participation

The affected people in project area will have both direct and indirect benefits since the implementation
of project will address major issues such as drinking water shortages, drought besides energy
requirements. The project will generate employment, tourism in the area, besides leading to
considerable improvement in the ground water table. During the project implementation, the project
authorities will take into confidence the project affected people in terms of bringing awareness before
proceeding with the activities of the project. All the efforts will be made to rehabilitate the people if any

to the full extent of their satisfaction.

1.19 Provision For Domestic & Industrial Water Supply

As indicated above, it is envisaged to provide drinking/ industrial water or any other useful
requirements of Gokak town and its surrounding 131 villages in the basin within Belagavi district of

Karnataka out of the allocated share.

The groundwater condition is expected to improve considerably which may facilitate augmenting

drinking water supply and Agriculture in rural areas.
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Chapter 2
Physical features

21 Geographical Disposition

Ghatti Basavanna Dam project is located near Gokak town of Belgavi district in Karnataka.

2.2 Topography of the Basin

The River Markandeya is one of the major tributaries of River Ghataprabha, subsequently joins the
River Krishna in the Northern Karnataka. River Markandeya originates in Bailur in Western Ghats and
flows for a length of 66 km towards east before joining Ghataprabha near Gokak. A dam (16°9'11” N
latitude and 74°47'18 E longitude) has been constructed across the river Markandeya to establish
reservoir at Shirur village in Gokak taluk. The study area, Markandeya River basin stretches
geographically from 1500 56’ to 1600 08’ N latitude and 7400 37’ to 7400 58' E longitude, positioned in
the midst of Belgaum district in the northern part of Karnataka state. The Markandeya dam is having a
catchment area of 432 Sq Km (43,200 ha).The gross command area is around 328.31 Sq Km covering
part of Gokak (237.98 Sq Km ), Saundatti (26.13 Sq Km ), Hukkeri (50.6 Sq Km ) and Belgaum (13.6
Sq Km ) taluks of Belgaum District. Markendaya dam catches a average annual yield of 10.69 TMC,
with a gross storage of 3.696 TMC. Upstream area of submergence upto MWL 704.00 m. Will be 898
Hectares, which includes forest area and cultivable area of 142 and 756 hectares respectively. Nearly

2258 peoples were relocated due to the submergence of the 9 villages.

The reservoir water is directed via Markandeya Left Bank Canal (MLBC, 15 Km) and Markandeya
Right Bank Canal (MRBC, 71 Km) to irrigate an area of around 8.9 Sq Km (890 Ha) and 182.15 Sq Km
(18,215 ha) respectively. Thus, the net irrigable area is around 191.05 Sq Km (19105 ha) covering part
of Gokak (95.83 Sq Km ), Saundatti (80.37 Sq Km ), Hukkeri (8.90 Sq Km ) and Belgaum (5.95 Sq Km
) taluks of Belgaum District. Markandeya Irrigation project is aimed at providing enhanced irrigation
facilities and to improve drinking water system to the villages of four taluks of Belgaum district by

means of canal system.

2.3 Geology of the Basin and Reservoir
2.3.1 Geology of the Basin

The northern part of Karnataka is made up of Kaladgi and Badami and Bhima Group of sediments,

approximately of Proterozoic age. Further north the terrain is covered by extensive volcanic flows
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known as Deccan traps of Cretaceous - Tertiary age. Significantly, about 60% of the state is

composed of the Archean complex which consist of gneisses, granites and Charnokites rocks.

The northern part of Karnataka is made up of Kaladgi and Badami and Bhima Group of
sediments, approximately of Proterozoic age. In north the terrain is covered by extensive
volcanic flows known as Deccan traps of Cretaceous - Tertiary age. Significantly, about 60% of
the state is composed of the Archean complex which consist of gneisses, granites and
Charnokites rocks. Laterite capping that are found in many districts over the Deccan Traps were

formed after the cessation of volcanic activity in the early tertiary period.

The project area falls within Gokak Taluka of Belgaum district in the north western part of
Karnataka. Various geological formations present in the district. The Schist and Banded
Ferruginous Quartzite, the peninsular gneiss by Granite and Gneissic Granites, the Kaladgi
formations, Sandstone, Quartzite, Shale and Limestone and Dolomite, Basalt (Deccan Trap)

and the Laterite formations are observed in the district.

Table 2.1: Geological Succession

1 Laterite, Sand deposits Recent
Deccan Basalt Tertiary

3 Sand Stone, Dolomite, Limestone Kaladagi series

4 Schist, Gneiss, Granite Archean

2.3.2 Geology of the Reservoir Site

Sandstone and quartzite’s of Kaladgi formation are the main rock types occupying reservoir area. The
gently dipping strong sandstone beddings are capping large part of the valley sides of Markandeya
River. In many places the FRL level hugs such sandstone horizons. The down below the hill slopes on
oth the banks are gentler to moderately steep and part of this under the cover of overbyrden deposites
comprising of Talus, Colliual and other slope wash material. The sandstone bed rock which is resistant
to general weathering and thick soil formation the bed rock is expected at shallow depths. At some
places near the valley bottom the sandstones are unconfirmabaly lying on the basal granite/gneiss
rock. As such the contact of these two rock typees observed to be stable and not posing any stability

problems.

Generally the sandstone is gently dippimg at 10 to 15 degree towards NW to northerly direction further
rockmass is dissected with other two set of joints which are trending along EW and NS directions and
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dipping at subvertical angle (75 to 85 degrees). The NS trending joints are generally controlling the
rocky cliffs portion of the river valley the river is flowing in South to North direction.

Figure 2.1: Upstream side of dam site looking towards

. Figure 2.2: Rocky slopes in reservoir area.
Reservoir area

The reservoir area is free from any slope instability like major slide zone, debris flow etc. in view of the
prevailing sandstone bed rock all through the length of reservoir it is expected water tight and stable

periphery to the reservoir.

Morphology and sandstone formation along length of reservoir to offer stable conditions and required

reservoir tightness to avoid escaping of water to other basin.

2.3.3 River System and Basin Characteristics

Markandeya River a tributary of Ghataprabha River rises in the Bailur village of Khanapur taluk at an
elevation of 927 m above mean sea level, in the state of Karnataka. Markandeya river generally flows
in the east direction and runs Nort of Belagavi town. Markandeya has a drainage area of 1052 Sq.kms
and the entire drainage area falls within the geographical boundary of Karnataka. It traverses a length
of 106 Km from origin and joins Ghatprabha river 5 Km NE of Gokak town and 15 Km D/S of famous
Gokak falls. The river enters Belagavi taluk on northern side and flows towards eastern side of the
Belagavi city and is a tributary of Ghataprabha River in Krishna Basin. It runs for 72 Km in Belgaum,
21 Km length in Hukkeri Taluk and 13 Km length in Gokak taluk. The total catchment area of the river
is 1052.00 Sq Km. Basin wise, the area falls under Ghtaprabha basin, which is a sub basin of Krishna
Basin.
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Bekary nala is the only major tibutary of Markandeya river which alse origantes in the westem Ghats
near Yellur vllage in Belgaum. The nala generally flows in the East and N-E direcfion circumventing
Belagavi town from the South. Mast af the untreated waler of Balagavi town and surrounding indusiries
are being discharging to Ballary nala. These discharges will ultimately finds its way to Krishna river via
Markandsya and Ghalapraba rivers respeclvely. Ghatapraba rver joins Krshna which ultimately
empfies into Bay of Bengal after passing through Telangana and Andra Pradesh states

234 General

The climate of the region Is semi arid . The larger variations in rainfall from year to year both in quantity
and distribution through the season render the region prone fo drought and famine. The hot season
begins by March and exlends upto the end of May, followed by Southwest monsoon season from Juna
o Septamber whan the weather is cool and damg. The MNortheast or the refrealing monsoon season
period is from Oclobar to December, while the cold saason is from December fo the middle of Febnuary.
As per Koppen's classification, the regional climate is moderate

235 Rainfall

The project region experiences an average annual rainfall of 984.3 mm. .Theugh the total rainfall is not
high, the area benifiis both from the Southwest and Mortheast mansoons. The Southwest monsoon
reaches the region by about first waek of June. There is a steep rise In Southwesl monsoons during the
months of Seplember, October and November which brings in, tha Northeast monsoon rains, The

rains fail in soma years.

2.36 Temperature

The varialion in the maximum temperature during the year varies from 27°C o 35.7°C and minimum
tamparature varies from 13.9°C to 206°C. The region experiences pleasant winlers and hol dry
summess, The hol season extends from March to May, during which the daily maximum temperature
often shoots up to 35.7°C

23T  Humidity

The region on the whale enjoys a moderate cimate,
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2.3.7.1 Relative Humidity

Mast humid conditions are found in the monsoon and post monsoon season. Momings were mare
humid than evenings and humidily ranges from high of 54.5 to 80% in day time and low of 24.4 to
7B.5% in night.

238 Cloudiness

Skies are generally clear or lightly clowdy during the months of December fo March. Cloudiness bagins
to increase progressively from April and during monscon months the skies are heavily clouded on most
of the days.

2,381 Cloud Cover

<Sky is generally heavily clouded during the monszoon season. During the post-monsocon months,
cloudiness decreases. Dunng the rast of the year, the sky is ciear or lightly clouded. The cloud cover in
the bagin varias from 4.1 to 5.3 okias.

239 Wind

Muost paris of the area are exposed o sirong winds almost throughout the year. By the end of October
, Tairly constant wind, which gets cooler with the progress of the season, sais in from the Northeaast
From Mevember fo January, dry and biting winds blow from direcfion between norheast and
southwest. In February, northerly and northwesierly winds are also common in the forenoon and these
becorme maore and more predominant in the months of March and April. The afternoon winds are
variable in all thase three months, With the advance of summar, dust-ralsing winds add to the
discomfort of the hot weather. During the secand half of May, winds increase in force and blow from
directions between Southwest and Morthwast Although they do not bring rain, these winds are cool
and refreshing. With the cnset of mansoons, winds strengthen further and blow from directions West
and Southwesl. By the laller half of Saplember winds begin to weaken and blow from directions
betwaan North and Easl,

2.3.9.1 Wind Speed

The area Is generally calm during winler and summer periods, with mean wind speed ranging from 7 o
15 km/ hr. The wind spesd altain maximum during June & July manths (15 Kmihr).
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Chapter 3
Interstate Aspects
3.1 States Traversed by Markandeya River and its Tributary

Ghatti Basavanna drinking water project has been planned 25 Km DVS of Markandeya River and
Bellary Mala confluence. In view of this only the flows from intercepted catchment can only be ufilized
for storage besides spillover from the dams and also the regensrated walar,

The river Markandeya, a tributary of Ghataprabha river and Ghataprabha river itselfl is a tributary of
Krishna river and Markandeya river run, s entire length in Kamataka femitory only, All the
tributaries/sub-tributaries are of river Krishna and they are inter-Stata rvers.

3.2 Distribution of Catchment in the State and Yields from the Catchment

The total catchment area of Markandeya and Ballary Nala basin is 1,504 5g. Km and the distribution of
the same in the basin is as indicated in Table 3.1

Table 3.1; Calchment area of Markandeya river and Bellary Maka river Basin in the stabe

Mo. |Mame of the river basin mtcl{lg:!ﬁ;;ea In
1 |Markandeya 1052.00
2 |Bellary nalz 45200
1,:504.00

321  KWOT Awards
3.21.1 Award - 1

The Bachawat commission (KWOT 1) went aver the mafter in detail and gave its final award in 1873
and further report in 1876, While the Tribunal had in its earfer report detailed under Scheme A,
pertaining to the division of the available waters based on 75 % dependability, the KWDT in its award
outlined the exact share fo each state. The award contended based on 75 % depandabiity that the
tofal quantum of water available for distribution was 2060 TMC and was divided between the threa
states in the following manner.

Tabhe 1.2: Allecetion of Waier

No. | State Allocation in TMC
1. | Maharashtra S60
Karnataka O
Andhra Pradesh 8OO
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In addition o the above, the states were allowed to usa regenaration/raturn flows to the axtant of 25,
34 and 11 TMC respeciively by the state of Maharashira, Kamataka and erstwhile state of Andhra
Pradesh.

As per the KWDT Award <, 734 TMC in enblock allocation for Kamataka, Futher under Godhavari
Water Dispule Tribuna! (GWDT) award, erstwhile state of Andra Pradesh planned for diversion of 30
TMC of Godhavari water to Krishna river under polavaram scheme. As per the aggrement under Ehis
Godhavarl scheme, the stale of Karmataka got 21 TMC, which is also an enblock allocation. Thus the
stale of Kamataka has got 734 + 21 = 7565 TMC as enblock allocation under KWDT Award .

3.3 Allocation of Water

The preject anvisages providing drinking water supply for Gakak and surrounding 131 villages and pan
of Saudatti, Hukkeri and Baliahongla Taluks. Further, the Ghalll Basavanna project is a multipurpose
project which provides water for tank fifing and indusirial requirements. Hence, the ftofal water
utilization under this project will ba 4.78 (3,38+0.5+0.30+0.80) TMC.

Ghatll basavanna inlegraled project Is planned to meet evergrowing demand for drinking waler nesds
besides indusirial consumplions, livestock and tank filing. The most of the ufilisation comes under
consumptive use (20% consumption and 80% as return fow) and similarly the industrial needs will ba
computed (@ 2.5% of the gross requirement. in ofher words, the proposad dam will not be used to
meat any of the irigation needs.

The details of the Water allocation of the scheme are as under:-

Quantiy | il | aocation
No Particulars sl | Remarks
THC

A | Drinking water

1 | Gokak town 0.56 0,56

|18 Vilges handaround |0 |y

4 | Part of Hukkeri taluk 028 0.26

5 | Part of Ballhongala taluk 0.35 0.35

6 | Part of Savadali faluk 0.35 0.35

¥ | Live slock 0.62 0.62

Total Drinking water needs |  3.38 3.38 0676 Consumptive use @ 20%
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Actual
i AUty | ilsation | Allocation
Na Particulars req planned Remarks
TMC
B | Industrial needs 0.5 0.5 0.0125 | Consumpive use @ 2.5%
Allocation as per KWDT -I
C | Tank filling 0.6 0.6 under Ml guota. Hence,
riel considanad.
D | Dead storage 0.38 Mo allocation required
Evaporation loss 0.30 0.3 0.30
Environmental releases 0.80 Mo allocation required
Grand Total | 596 4.78 0.9685

The gross storage of the dam is estimated to be 6.04 TMC.
The extent of utilisation planned based on the allocation of 0.9885 TMC i= 4.78 TMC.

Regarding water allocation refer GoK Administrative approval vide GO No. WRD 6 VIBYAMA 2020
DATED 24.02.2022. (Enclosed as Addendum-3).

3.3.1  Opinion of Chief Enginner, [SW

The drinking water supply has an elemenl of human needs which cannot be subsBituted by any other
source and fakes highest priarity as per the State and National Water Policy. Therfore, the requirement
of 09885 TMC (Consumptive use) is allocated under KWOT-| Award, As per the GO No. WRD &
VIBYAMA 2020 DATED 24.02.2022 has which an allocation of 0.9885 TMC to Gatii Basavanna
Scheme under KWDT-I (Bacahwat Award 734 TMC and Godavari Diversion -21 TMC).

3.4 Operation and Regulation of the Project

The present proposal iz envisaged primarily to consinuct the reservoir to meet the drinking water,
industrial and tank flling needs of areas faling under Gokak, and part of Hukker, Saudatti and
Bhailahongia taluks.

3.5 Concurrence of the Riparian State for Additions | Alterations of Existing
Project

ot applicable to the pesanl proposal

3.6 Details of Quantity of Water Diverted for Drinking | Cooling | Industrial
Purpose
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Chapter 4

Surveys and Investigations

Desklop study has been camried out based on the available data and information and alse on 1:50,000

scale foposheets based on which three lecations have been identified for further study, Parameters
considered during deskiop study are a3 follows;

s Topography (Ridgas and valleys)
= Walar avaitability

» Level at which water is avallable

s Special ground features and soil conditions

» [and use

o Existence of locations of historc and cullural imporancs,

s Places of warship

»  Communication and connectivity

s Any other constrainis

o All the available details from the respective field authorities were also considered in the
deskiop study

Field Reconnaissance Survey has been camied out 2t selected locations to validate the ohservations
during dasklop shudy, The fisld inpuls and constraints, if any noticed are updated in the base map

41 Topographical Survey

Ghatfi Basavanna Projest site is located on River Markandeys just 5 Km upsiream of s canfluence with
Ghataprabha River and 25 Km downstream of confluence of Markandeya river and bellary nala in
Gokak Talusk, Belagavi District. The geographic lecation of the project site Latilude 16° 87 11" N and
Longitude T4% 477 18" E respactively

Considerable submengence area of Ghatli Basavanna dam site falls under 587,07 Sq Km forest and the
accessibility is available only fo the right fiank.

411 Establishment of Control Points

The accuracy and precision of any survey and investigation is dependent on Horizonfal and verfical
controls established for the project site. These control points should be available for reference and
future setling ouls at the time of reconnaissance survey, delafled enginesring survey, geological
mapping, gectechnical Investigation, cadatral survey, setfing aut during the construction, demarcation
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aof FRL, demarcation of the forest boundary efc. In other words they will form the basic framework for
planning, Investigation, ldenfification, locating including setting out of varous components of the
projecl In order to mest all the objective mentioned about, it is proposed fo establish a high order and
a pracise grid reference for the Ghatli Basavanna project site,

4.1.1.1 Establishment of Grid Reference - Horizontal Control

Morth Scath line has been establishad in the site parallel to the True Norh and observalions have
been camied out using an high end DGPS in order o establish grid coordinates on WGS-84 system. In
all 18 Mo. of GPS conirol points have been established near the proposed dam site, in the
submergence area, downstream of the proposed dam site, Areas where infrastructure such as
actessibity , colony, treatment plant efc and at other important and sallent locations such as places of
worship, revenue and forest boundary junclions, Godchanmalki falls, Ghataprabha Right bank Canal
aqueduct &le,

4.1.1.2 Vertical Control

Vertical control will help in obtaining the elevation of any given poind of the project site w.r.| mean sea
kevel. Based on the data and information furnished by the dient, nearest Great Trignomatric Survey
(GTE) benchmark has been identified Doube Tertiry Leveling has been camied out from the identifiad
GTS benchmark [afler verfying the stabilty ) and levels have been bransferred to all the contral points
established within the projact site.

The said Famework so developed will now have XY and Z parametres { both horzontal and vertical
contrals) based on which all the required survey, investigation, mapping furiher densification of control
poinds can be carried out,

The details of which are furnished in Table 4.1:-

Table 4.1: List of Controd points

No. Easting (m}) Northing (m) Elevation (m) Paint

1 482727 332 17876686,700 548.500 GTS BM

2. 477723.243 1786233.885 &08.630 GP5-1

3. 477710.730 1786262 232 597.560 GPS-1A

4, 477010.683 1784944182 371.403 GPS5-2

2. 476064.156 1784873 488 563.402 GPS5-24

E. 476564180 1782921.443 500.830 GP3-3

I 476565405 1783054.755 581.692 GPS-3A
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Nao. Easting (m) Merthing [m) Elevation {m) Point
8. 475545425 1784459.790 605.235 GPS5-4

B. 475519.587 1784413.105 608.048 GF5-44
10 473805.867 1784030622 628,479 GP3-5

11, | 473915.882 1783893262 628.485 GPS-5A
12, 480191 462 1788254 534 538955 GP5-6
13, [ 480194 145 1TEEZ95 484 540,028 GPS-BA
14. 482004.539 1788917 380 243442 GPS-7
16, | 482005.874 1786858.245 543.841 GPS-TA
16. 475627.841 1780015.878 608.235 GPS-9
17. 475501.830 1790017 231 &08.620 GPS- 94
18. | 475739.400 1790045 638 805.597 GPs- 98
18, | 475305709 1790144.863 §08.083 GPS- 10
20. | 475274754 1790092925 608.200 GPS- 104
21, 474742.785 1790654 927 g0g.8M GP3- 11
22. 474704 402 1780626.919 600.923 GPS- 11A
23. | 473174.59 1781636.048 811.744 GPS- 12
24, 473245971 1781675568 613.040 GPS- 124
25. | 473539.3096 1781761.804 612.608 GPS- 128
26. 473594 587 1791785992 613.374 GPS-12C
27. 473768.182 1782864.314 615.002 GPS- 13
28, | 473783.402 1702049.268 §15.125 GPS- 134
28, 475796.455 1780431.015 614,432 TEM- 1
30. | 475875.573 1700405.247 612.633 TBM- 14
3. 472722552 1782735110 640.017 TEM-2
32. | 472734551 1TBZTB0.873 B40.570 TBM-2A

The details of the equipment wsed for the survey ane indicted in Table 4.2:-

Table 4.2; Details of the equipment used for the surey

Mo, Type of Equipment Make
i DGPS Lelca GX 1220
2, Tatal Station Leica TC 1204, TC 703, 403
3. | Digital lavel Lelea sprinter 150 & DNA 10
) Automatic level MAK 724
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No. Type of Equipment Make
5. DROMNE equipment Pharitom 4K
f. Required Number of manpower 10 Nos.

42  Topographical Survey of the Dam Site

Tepographical survey of the project area is essential in order o understand all the topographical and
cultral features such as; accessibility, field limit, forest boundary, power lines, telephone lines, roads,
tracks, vegetation limits, Nala, grave yvard, lemples elc. Besides, this will also provide the accurale
elevation of various locations inciuding contours which will be drawn by interpolating the heights.

Topographical survey has been canied out based on the grid reference and the heigh control that has
been eslablished ko the site using high end total station.

All the topographical features have been captured in the XYZ format with suitable symbaols for various
topegraphical features fhat have been caplured. All such data that has been caplured using total
stafion has been down loaded to the computer in order to generate topographical base map on 15000

scale of the project area.
43  Drawing Contours

Conlowrs have bean drawn at 0.5 m interval using approprate software based on the levels that have
been captured at required interval and also to all salient paints.

44  Compilation of Topographical Survey Map

A Topographical map of the entire project area on 1:5,000 scale has been generated by compiling all
the data and information. Refer drawing No EIT-1389X-WRE-GD-TPM-AD0S.

Similarly a combined map showing the topographical detailed and Cadastral information has been
compiled an a scale of 1- 5000. For detalls refer drawing No EIT-1389X-WRE-GD-LAQ-ADAT.
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Basavanna project, hence no provisions has been made in the OFR and cost estimates for the same .
For details, Refer EIT-1389X-WRE-GD- MTP-A014.

4.5.53 Drainage Survey

Not applicable

436 Soil Surveys

Mot applicable

4.6 Geology, Geo-Technical Features and Seismicity
4.6.1 Geology and Geotechnical Features

The surface and sub-surface invesiigations, include surface geclogical mapping and axploratory
drilings camad out at varicus locafions with pre-defined objectives fo delineate the foumdation
leveligrades and to assess the gecfogical condifions of foundation, which helps in formulating the
treatmeni plan and design recommendations.

Geologleal investigations have been planned with following objectives:

¥ Burface geological mapping of project componanis as well as the resarvoir area to delineats all
the geological features exposed at surface.

¥ Borehole Investigalions along the river channel and abulments fo assess the deepesl
foundation level, foundation condifion, in- site pemmeabllity of rock mass and at the
tunnelcavern grades fo assess the rock mass charactenstics. The recovared cone samples
have been subjected to laboratory rock mechanics test fo arrive at design geotechnical
parameters.

# Geophysical Survey lo assess sub-surface foundation condilion, which further comoborated
with borehobe data.

# Exploratory drifting on both the abulments, Intake and power house cavem fo access sub
surface geological conditions and o condue! various in-situ rock mechanics lesls,
¥ Sile Specific Seismic studies to derive sarthaquake paramalers and ssismic coafficent

a) Regional Geology

Kamnataka slate forms the west canlral part of Peninsular India, s large part of the area cecupied
by hard rocks consisting of crystalline and older sedimentary and a narrow coastal sirip of about
3,000 sq.km of Terfiary and Quatemarny sedimants.
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The geology of Kamataka lay widsspread in 5 major eras, namely the Archean, Proferozoic,
Falasozoic, Mesozolc and the Caonzoic. The geology of Karnataka is largely confined to the two aldest
eras; the Archean and the Proterozic. The res! of the great periods from Cambeian to recent are hardly
represented but for minor sedimants of recent age exposed along the coastal margin to the West.

The state is exposed oldest rocks in Gorur area, Hassan disirict, Karnataka dale back % about 3300
milfion years. The Precambrian Craton of Kamataka is made up of western and eastern sagmenis. Tha
Pracambrians of Kamataka have been divided info clder Sargur supercrustals and younger Dharwar
supercrustals. The Dharwar supercrustals Supergroup has been further divided Into cdder (Bababudan
Group) and younger Chilradurga Group. The schist beits of the Eastern Craton, §ke Kolar, Hutti,
Sandur ete,, appear to be approximately equivalent to the Chitradurga Group. The Kamataka Craton
has been exensively infruded by granites and grandoids. The eastemn Karnafaka abounds in fhess
granites and granioids. The norhemn part of Karataka s made up of Kaladgi and Badami and Bhima
Group of sediments, approximately of Proterozoic age. Further north the ferrain is covered by
axtansive voleanic flows known as Decean traps of Cretacsous - Tertiary age. Significanty, about 60%
of the siate is composed of the Archean complex which cansist of gneisses, granites and Chamokites
rocks. Laterite capping that are found in many districis over the Deccan Traps were formed afier the
cessafion of valcanic activity in the eary tertiary perind.

The project area falls within Gokak Taluka of Belgaum distict in the northem westemn part of
Kamataka. Various geclogical formalions cam be observed In the disticl. The Schist and
Banded Feruginous Quartzite, the peninsular gneiss by Granite and Gneissic Granites, the Kaladgi
formations, Sandslone, Quartzite, Shale and Limestone and Dolomite, Basalt {Deccan Trap) and
the Laterils formations are observed in the district.

Table 4.5 Gacloglcal Succession

Laterite, Sand depasits Recent
Deccan Basalt Terlary,

Sand Stone, Dolomite, Limesione Kaladagi seres
Schist, Gnalss, Granite Archean

The Archaan Schist san extension of the Dharawar schist belt. The formation is overlaid by thick cover
of shale, The Schist encountered bedow shale cover is greyish in colour, exhibd well developed platy
structures. Individual plates can be easily separated. 18 is usually weathared up io 25-30 m. If shows a
general frend of NW 10-8W 10SE dipping due east. The Schist formation is observed in Bailhongal,
Khanapur, Belgaum and Saundafli talukas.
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Phylite is & hard formation, resembling schist by its grey colour, having frend, dip efc similar and
occurring adjoindyg the schist, Joints and platy structures are poorly developed. It is massive in nature,
breaking In o Imegular, angular fragments or imeguiar massive boulders. It shows 2 trand of NNW-
SSE, and occurs parafiel to schist. Such formation occupies fimited extent in the Cenlral pan of
Bailhongal taluka and Westam parts of S3aundatii shabow weathering, and non-porous nalure.

The BHQ exposures occur parallel to the schist formation. Expesures of BHO are observed in the
Bailhongal taluka. This is characterized by compact platy siructure of hematite and quariz bands. Bath
Schist and BHQ show a general trend of NNW-SSE direction, dipping due East,

Sandstone, Quarizite and Limestone, Shale bearing Limastone represent the Kzladagis. The project
area is localed within this reck formation. The Sand stones are horzontally bedded, fine to coarse
grained, exhibiting white, bufi, pink, yellow colors, Many struchral features, like paralls! bedding
current bedding, ripple marks current bedding, folds, faults, brecciation, conglomeration efe. can be
observed. The dam proposed dam site and the resesvoir area located on this sanstone rock formation
of Kaladgi series. Usually in the kower contours, the rock is weathered up to 25-45 m, Flat tapped hil
ranges can be sean in Hukker, Ramadurga, Saundatti and Badhongal and Gokak Talukas, This is the
second kargest formation observed in the district, Lol of sandsione is being used as building material.
There are natural springs In Sandstone, such as the sprng of Yallamma temple, Sogal-kshetrs,
Hunashivan math, Rudrapur fort ele.

Table 4.6: The main rock types present in Gokak Ealuka is given as undar.

Mo Taluka Geological formation Economical aspacts,
1 | Gokak Granife, Gneiss, sandstone, | Basalt and sandaione
Basall Limestone, Delomite, sand bulding material, Limestone,
Dolomile in Chemical, and
Cemant indusines.

Source-District Gealogical report of mimes and geclogy dapt , Govt of Karnataka

The Quartzite is a highly siceous rock. Glossy in nature. With siica up to 84-87 % They are various
colours ranging from white, gray, pink etc. Huge quartzite exposures are avallable in Ramadurga and
Saundatli talukas. In few place of Ramadurga and Saundatti talukag, this is being used for refractory
and glass indusiries. Quartzile is being used a builiging material because of its abundant availabiity.

The Lime sione occurrence restricted 1o the eastern part of Gokak taluka and NE part of Ramadurga
and Scuth, western part of Khanapur laluka. This Is greyish eoloured, compact, and often thickly
bedded. Ca% vares from 42-48%, Mg 14 %-17%. 802 in Yadwad area ranges up to 7% Limsstons of

s
E=9
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Belgaum district is massive in nature and occurs as massive deposits. This is being used for
prepatation of Lime, and Cement.

Dolomite is observed to ocour in Limestone areas of Yadwad in Gokak taluka. A large deposit if
Dalomite is observed near YaraGhati, Yarzan villages in Saudatll taluka. Sahley limestons is noticed
arpund sidnal, Godachi village in Ramadurga taluka, Being used as paving stone. Mg % s up fo 21-
27% with Ca % up bo 2530 % The dolomite of this district has not captured much market, probably due
to consumers being far away. This is massive in nature, very brithe and often stands as hard, non
weathered stretch. In Talaewadi-Krishnapur range of Khanapur taluka there are at least 7-8 huge
caves in imestone and dolomite,
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sgure 4.11: Gealogy map of Balagavi

The Deccan Basalat, generally known as * Trap” of Decena Trap” occupy a large extent in the Morthern
part, thinning out towards Scuth. The ongin of Trap is resultant of volcanic eruptions in the poona
region of Maharashira State and surface fiows in fo Kamataka. At least 3-4 volcanic flows can be seen
above ground leves, (B40m) and 3-4 flows, below surface levels. Individiual trap flow Is marked by
infer-trappaan bed, usually filled with Zeclites, Amygdaloids, Qurtz, jasper, Calcite atc. As cavity filling
deposits, Well-developed onlon of exfoliafion type weathenng, verlical and columnar joints can be
noficed. Flattoppded hill rangas can be seen in Belgaum, Khanapur, Hukker, Chikkodi, Athani and
Raibag talukas. This formation being the younger, if is observed fo be over lying sandstone, schist,
gneisses, imestone ete. As observed by the driling of bore wells, Al surface the rock is weathered up
to 8-15m.

At least 2-3 lava fiows are encounterd in driling. Water is slored in the inter-trappen zones. Hence,
bore wells in Deccan frap area, are usually drilled to more than 100 m. lo cut through different layers,
In many parts of Athani taluka, central parts of Chikkodi and Raibag faluka, the inter-irappean beds ars
expasad in the form of reddish, deep brownish soll, often mixed with the amygdaloids, jaspers,
zeolites ele, The formation belng porous, the sespage and evapotation ane on higher side. In rainy
pericd the walar kevel rise to as shallow as surface level and go deep to tune of wells going dry. The
welis and bore wells in this formation show a fluctuation of 15-25 m. Almost all stone crushers in the
disirict are in frap formation onby.

Laterite of this district is an altered product of Deccan frap. In a eross saction, ona can obsernve laterite
al top followad by leached ocut alumina clay, grading down in to weathered of massive frap. I is
exposed as covering over the trap bedrock. The alumina content is usually less fan 30% but some
defached, 43-59% alumina rich deposits (Baudt) are observed in southweslern parts of Khanapur and
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Sridhar, Rajesvan M., Sreejith O.P., Satbhal N.S, and Mukhopadhyay B., 2014 MAUSAM, 85,
1{January 2014}, pp. 1-18, The following data for 35 years from 1985 to 2019 for the grid points in and
near the calchment were downloadad:

Table 5.2 Radnfall data

No. | GrdPoint | Longitude | Latitude Average Annual Rainfall, mm
1. Station 1 7445 15145’ 3114.9

2 Station 2 7403 155 862.8

3. Stabon3 | 74§ 15145 7198

4. Station 4 T4Mg 16400° 19833

3. Station 5 74030 16000 7432

6. Station & 7405 15900 6725

4 Station 7 74045' 16928 4745

54 Yield Calculations

Figure 5.2 shows the Thiessen polygons for the whole calchment considering the above stations.
Table 5.3 shows the influancing sfations and respective polygon areas:

Table 5.3: Grid Stations influencing Catchmanks of the Three Daammics

e Markandeya Dam Ballari Nala Dam Ghatti Basavanna Dam
Grid Rain Thiessen | Grid Rain Thiessen Grid Rain | Thiessen
1 Station 1 5608 | Swhin2 | 13212 | swmhns | 1227
2 Station 2 108.76 Station 3 24 58 Stafion 6 27664
3 Station 4 276 | Stafions 55.57 Station 7 | 3763
4 Stafion 5 250.58 Statin & 45,86
3 Stafion 6 11.92
Total | 432 Total | 258.13 Total |  326.54

The daily runaff for each caichment was worked out by the SC3 Curve Number method (Handbook of
Hydrolegy, Minisiry of Agricutiure, Government of India, 1972). The curve numbers ware calibratad
with reference to the gauged data of Markandeya dam inflows and Ballad MNala al Hudli, The
calibrated curve numbers used are 86 for AMC |, 88 for AMC Il and 58 for AMC Il The calibration
regults are shown in Table 5.4
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Table 5.4: Comparison of Gauged Flows and Calibrated SCS CH Caleulated Flows

Bellary Nala at Hudli Markandeya Dam
Mo. : Gauged BCS CN Gauged BCS CN
Year Meft T Year Mot e
1. 1985-86 2180 1965 2007-08 16018 12781
2. 10B6-E7 1307 2470 200809 11008 9800
a 1987-£8 38 2166 200210 11551 14300
4. 1968-88 2437 3487 2010-11 Tana Braa
a 198940 1413 3304 201112 118935 13791
. 1880-81 227 3327 201213 4373 10425
2 1991-82 Ga22 3863 201314 8560 8148
i 1909283 s207 2255 201415 7931 i
a. 199384 45 3094 2015-16 1377 45376
10 1904-05 BE1E 3156 204817 5745 G7&T
s 1995-06 2066 2386 2017-18 3348 6734
12. 1996-07 4167 2049 2018-19 Ba1T BE43
13 1097-08 3567 G047 2019-20 28757 15082
14. 1993-00 833 1623 Drependabie
14, 99-2000 1307 3550 G0 B417 ar28
16. 00-2001 1872 2123 5% 7433 7851
17 01-2002 530 1592 T5% 5745 BTET
18. 02-2003 1183 1386 Average g7 a7 a2
19. 03-2004 800 2152
0. 04-2005 1095 4224
3. 06-2006 7275 TOO06
2 06-2007 3637 003
3. 07-2008 4037 2816
2. 08-200% 4803 2905
25. 08-2010 TG25 5945
80% dependable 2066 3003
63% dependable 1556 2407
75% depandable 1307 2166
Average 3287 3279

The annual yield in Mcft from the independent catchments at the three sites for the sludy period 1985-
86 te 2018-19 are summarised in Table 5.5
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5.5 Working Tables

1 Combined working tables of the three dams for 35 years from 1985-86 o 2012-20 were
prepared after aggregating fe dally runoff values to 10-daily periods (rainfal dafa from
January to May 2020 are not available and flow was assumed to be zeso for fese monthe).

2. The utisations for Markandeya dam and Ballari Nala dam wera taken from their DFR's.

= Ghatti Basavanna releases for drinking, industrial and Tank filling and environmental flows
were taken as 5.3 TMC distributed uniformly through the year.

4, Evaporation rates were taken from Markandeya dam working lables and appled for the
Balkary Mala,

5. Evaporafion rate is computed on basis of IMD Agroclimatic Zone data for Ghatti Basavanna

dam.

6. Inflows to Ghattl Basavanna dam were calculated by adding the surplus from Markandeya and
Baltari Mala dams to the indepandent catchment runaff,

7. The combined 10-daily working tables of all three reservoirs are annexed in two Excel files
named Markandeya and Ballari Nala WT, and Ghatti Basavanna WT (Volume-2).

8. The Annual abstract of working tables of all three reservoirs are annexed-1 Markandeya and
Ballari Mala WT, and Ghatli Basavarnna WT.

5.5.1 Storage Capacity and FRL of Ghatli Basavanna Dam

The storage capacity of Ghalil Basavanna dam should be such thal it is sufficient fo ensure that 5.3
TMC of water is releaged at 0% dependability. In addition, it is desirable that in at least 50% of the
years, about half of this quantity is available in the resarvoir at the end of May since the ares is drought
prone and has experienced frequent distress in the summer months. After a few frials, & was found
that both these conditions can be met with a storage capacity of 6.036 TMC. This cormesponds o an
FRL of 618.000 m. Annual abstracts of the working lables are presentad in Tabde 8, and show that 5.3
TMC can be supplied at 91.4% dependability, and in 50% of the years the reservalr level al the end of
May is 587 m, which corresponds 1o a storage of 2.56 TMC,

The combinsd 10-daily working tables of all three reservoirs are annexed in two Excel files namead
Markandeya and Ballari Nala WT, and Ghatti Basavanna WT.
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5.6 Design Flood
The design food for two of the dams in Markandeya basin are as follows:

Dam Catchment Area | Design Flood
Markandaya 432 5q Km 3728 cumecs
Ballari Mala 258 Sg Km 1784 cumecs

In this Feashility Report, design flood for the Ghattl Basavanna Dam is calculaled comesponding fo
the above two dams by assuming that flood peak Q varies as the two-thirds power of the calchment
area A, e, O = CA2/3. Hence C = QA 23, From the above data, the value of C for Markandaya
Dam = (3728/432) 2/3 = 85,24, and that for the Ballad Mala Dam Is (1784/258) 213 = 44.02. The
average value of G is thus (65.24 + 44.02)/2 = 54.63. This is taken to be valid for the whole caichment
of Ghatli Basavanna Dam. Thus, Design fiood of Ghatli Basavanna Dam = 54.83 = 1016 2/3 = 5521

CUMeLs.

Table 5.6 Comparison Annual Abstracts of Ghatti Basavanna Reserveir Waorking Tables

-E 5 2 =)
5 |3 = TRl = 5
| & |z |5 |2 ol e

= it g 2 = =
r =3 m il = = o
= ,HL = E. o i-E e
g 5 £ A

=

Meft m Meft | Mcft | Mcft | Meft | Mcft m Meft Mcft
1985-86 | 795 | SE8.000 | 3&1 G177 | 4746 | 188 | 1624 | 537544 ] 583,73

1986-87 | 1282 | 587.544 | 1624 | 7733 | 5300 | 255 | 2955 | 600244 | 348 0.00
1887-88 | 2030 | 600.244 | 2955 | 5260 | 5300 | 232 | 2682 | 504037 0 0.00
1088-80 | 2803 | 508.037 | 2682 | 13580 | 5300 | 260 | 2686 | 507.003 | BO4S 0.00
1889-80 | 3169 | 587.903 | 2666 | 12630 | 5300 | 257 | 3232 | 602.353 | 6507 0.00
1990-81 | 1015 | 602.353 | 3232 | 8328 | 5300 | 271 | 3196 | 602.087 | 2732 0.00
1991-82 | 4429 | G02.097 | 3198 | 16728 | 5300 | 274 | 2796 | 508083 | 11586 | 000
1992.93 | 2572 | 508.083 | 2796 | BAS5E | 5300 | 268 | 3030 | GD0.900 | 3047 0.00

1983-84 | 2853 | 600.800 | 3038 | 11844 | 5300 | 274 | 3133 | 601.616 | 6146 0.00

1964-05 | 1888 | 601,616 | 3133 | 16020 | 5300 | 277 | 2050 | 600207 | 10636 | 000

| 199586 | 1382 | 600207 | 2950 | 5475 | 5300 | 248 | 2875 500617 | O 0.00

1996-97 | 3339 | 589,617 | 2875 | 10650 | 5300 | 260 | 2828 | 58923 | 5138 0.00

196798 | 5093 | 599,234 | 2828 | 26265 | 5300 | 282 | 3140 | 801666 | 19371 | 0.00

100890 | 2722 | 601.666 | 3140 | 7040 | 5300 | 274 | 308B | B01.117 | 2439 0.00

1990-00 | 4296 | 601.117 | 3068 | 14571 | 5300 | 267 | 2828 | 509.240 | 9244 0.00

2000-01 | 2898 | 599.240 | 2828 | BG3Z2 | 5300 | 245 | 2824 | 500.204 | 1081 0.00
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Mcft | m | Mcft | Mcft | Mck | Mot | Meft | m | Mokt | Mo
2001-02 | 1969 | 599.204 | 2824 | 4988 | 5300 | 222 | 2200 | 504562 | 0O 0.00
200203 | 1163 | 504.562 | 2290 | 4683 | 5300 | 184 | 1430 | 585.793 1 0.00
2003-04 | 1101 | 585.793 | 1480 | 7271 | 5300 | 247 | 2879 | 509.848 | 325 | 0.00
2004-05 | 1763 | 599.648 | 2579 | 14819 | 5300 | 271 | 2789 | 508.918 | 9438 | 0.00
2005-06 | 6286 | 508.919 | 2789 | 22396 | 5300 | 271 | 3263 | 602561 | 16351 | D0.00
2006-07 | 1757 | 602.581 | 3263 | 11506 | 5300 | 270 | 2612 | 507.440 | 8587 | 0.0
2007-08 | 5693 | 597.440 | 2612 | 16055 | 5300 | 277 | 3550 | GO4.671 | 10430 | 00D
2008-09 | 1614 | 604.671 | 3558 | 9536 | 5300 | 261 | 2670 | 599572 | 4665 | 000 |
200010 | 7445 | 500.572 | 2870 | 21838 | 5300 | 274 | 2068 | B00.247 | 15085 | D0.00
201011 | 2587 | 600,347 | 2088 | 8174 | 5300 | 271 | 3427 | goa7s7 | 2143 | 000
2011-12 | 6313 | 603.757 | 3427 | 21318 | 5300 | 271 | 2640 | 5er.662 | 16534 | D0.00
2012-13 | 4234 | 507.682 | 2640 | 12634 | 5300 | 264 | 5214 | 602,220 | 8496 | D0.00
201314 | 1839 | 602.220 | 3214 | 6541 | 5300 | 252 | 3190 | 602036 | 1014 | 0.00
2014-15 | 3805 | 602.036 | 3190 | 8384 | 5300 | 262 | 3583 | cosaze | 2400 | 0.0
201516 | 1073 | 604.829 | 3583 | 3436 | 5300 | 192 | 1526 | 586.265 | 0 0.00
2016-17 | 1162 | 586.365 | 1526 | 4215 | 5217 | 146 | 378 | 567936 | 0 | -83.15
2017-18 | 2505 | 567.936 | 378 | 4568 | 4165 | 124 | 657 | 573565 | O |-1134.70
201819 | 981 | 573.565 | 657 | 5642 | 5300 | 162 | 836 | 576625 | O 0.00
2019-20 | 6BO7 | 576.625 | 836 | 22144 | 5300 | 254 | 2932 | 600.067 | 14484 | 0.00
50% dep | 2572 BE5E | 5300 | 261 3047 | Ave= 47
65% dep | 1837 7687 | 5300 | 254 1084
75% dep | 1570 5359 | 5300 | 245 163
90% dep | 1109 4805 | 5300 | 189 0
|." f
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Chapter 6
Hydro Geology

6.1 Hydro Geological Setup

Water table genarally follows the fopography of the area and is at grealer depths in the water divides
and fopographic highs, but becomes shaliower in the valleys and topographic lows and therefore,
groundwater moves down and follows the gradient from the higher to lower elevations, that is, from
recharge area to discharge area. Therefore, locally direction of flow from higher elevations s towards
the rvers. Overall, the general flow direction of ground water in the disirict is generally towards the
gast. The district is underlain by gnelsses, schist, limastone, sandstone, basalts, alluium efc. of
Archagan to Recent aga. Deccan basalls cover an area of 7850 5q.Kme. in the northemn part of the
district and have a maximum thickness of around 256 m, which gradually thins out in the southem
direction. Exploratory driflings were carded oul fo study the yield potential of fracture systems. The
hydrogealogy of the district is depicted in Figure 6.1. Hard rocks occupy a major part of the district;
majority of which are basafic lava flows. Most of these rocks have poor capacity of storing and
transmitfing water, except through favourable zones and af favourable locations. Agquifer systems
encountered are therefore limited in nature.

Graund water oceurs both in weathered and fractured zones. Ground water occurs in afl weathered
formations, of the district under phreatic conditions and in fractured and jointed formations under semi-
confined condifions. Deccan basalts act as a multilayer aguifers having low 1o medium permeakility. In
Deccan basalts that comprise different flows, fractures and interstilial pore spaces of vasicular zones,
are good reposilories of ground water, Groundwater occurs under phreatic conditions in weathared
zone of these basalls and under semi-confined to confined conditions in inter-trapeans and also in
Jaints and fractures at deaper levels, In imesione, solufion cavilies are considered to be more polential
than weathered and fractured ones. In gneisses and schist, weathered zone varies from T to 12 m and
water-bearing zones extend down to B0m. The aquifers occuring within the shallow depth range of 0
o 20 m bgl are mainly weathered and fracturad formations, Groundwater otcurs in thesa formations
under phrealic conditions and the average thickness of these aquifers ranges from 5 o 19m. In
general, 60% area of the district ks having the waathared thickness in the range of 5 to 10 m. About
25% of the district area has weathered thickness in the range of 10to 15m and 15% in the rangs of 15
o 20m. The depth o water level in the district during pre-monacon perod Le. May 2011 ranged from
0.89 to 18.35 mbgl. Out of 70 nos. of wells monitared for waler level, il s seen that 5, 7% wells showed
a water level less than 2 m., 27% wells had water lavel in tha range of 2 1o 5 m,, 48.6% wells had

o
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water level between 5 to 10m. And the remaining 18.6% wells had water levels in the range of 10 to 20
mbgl. During the past monsoon perlod, L.e. Mov 2011, the depth to water level in the distict ranged
fram 0.81 to 12.78mbgl. Out of the T0 nos. of wells monitared, the depth to water level was less than
2m In15.71% wells, 2 o 5m In 40% welis, 5 1o 10m In 35.7% wells and 10 to 20m in the remaining
B.6% wells. To know tha long term changes in the waler levels in the district, the depth o waler |eved
during pre- and post- monsoon peried of 2011 in the district was compared with the mean waler |evel
of the preceding decade. The change in water level during May 2011 as companed with the maan pre
monsoon water levals of the preceding decade. |t is seen that out of 68 welis for which water lavels
were compared, 64.7% wells showed a rise in water level and the remaining 35.3% wells showed a fall
in water level as compared fo the preceding decade. In the rise category, 45.58% wells showed a rise
in the range of 0 to 2m, 17.84% wells showed a rise of 2 to 4m and 1.47% wells recorded a rise of
=4m. In the fall category, 2 fall in water level in the range of 0 to 2m is seen in 26.47% wells, fall of 210
4m is seen in 7.35% wells and a fall of >4m is seen in 1.47% wells.
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hati Basavarna Onnkdng Wistar Projeci

D Mesnakaka Meeravari Migam Limigad

DETALED FROJECT REPORT

HYDROGEOLOGY
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Figre 6.1: Hydrogeology of Belgavldistict
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6.2 Ground Water Resource Availability

The resource #stimation and categorization is camed out as per the recommendations of Ground
Waler Estimation Methodology - 87 ' (GEM - 97 considering water shed as a unit Water shed and
hydrological boundaries do not mateh with the administrative boundaries. As a result different parts of
taluk fall in different walersheds having different stages of ground waler development and
categorization, However for administrative convenience talukwise data s preferred. Hence Rlukwise
rasource and average stage of development is computed on prorata basis from walershed dala and
presented in table 7, Resources estimated are as follows: 1, Nat Ground water availability = 1,13,799
ham 2. Todal Draft = 1,21,866 ham 2. Groundwater avaflability for future imigalion = 18,941 ham Areas
falling in different categories of stage of devalopment In the district. It is seen from the figure that in the
entire districl, only in Khanapur taluk 100% faluk area falls in ‘safe’ category followed by Belgaum
taluk, in which about 91% of the area is in the safe category, bothe of which recaive high rainfall. Al
the remaining taluks are at different states of high stage of development. While Chikkodi and Hukkeri
taluks have aboul 50% of the area under critical /Over Exploited (OF) stage, all the remaining taluks
have mare than 70% of the taluk arsas under critical | OE calegories. Major portlons of the taluks
under very high stage of ground water development in the distict is seen in Athani, ramdurg and
Bailhongal taluks.

6.3 Ground Water Development Prospects

6.4 Anticipated Behavior of Ground Water on Downstream After Implementation
of the Project

The project development and the creation of reservoir due to impounding of waler u/s of dam could
lead fo subsianiial increase in the ground water table around the nearby reaches of the Resensoir
which in turn benefit the people,

6.5 Quality of Ground Water

The analyses of groundwater samples of the district betwean 2005 and 2007 revealed thai the
groundwater quality was in general found to be potable in nearly half of the district. 1t was also found
suifabla for irfigation purposes in the major parts of the diskrict {Figure 6.2) Drinking water: It is essential
fo know the qualty of waler as it affects the health of those who consume it Therefors, quality of
groundwater was compared with BiS standards and parameters like Chloride, nitrate, pH and fluaride
were gvaluated. Chlonce concentrations in general are within parmissible (imits La. 1,000mg in the
districl. Gokak (2,891mgl) is the only station where chloride concenfrafion is more than permissible

Coamalani E| Technolsgies Frivaba Linited, Banguium Page 93
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Chapter 7
Design Features and Criteria for River Valley Structures

7.1 Structure and Development
711  General Brief

Based on the topographical survey of the dam sile covering UJ/S and DVS including submergencs area
required base map and saclions have been generated, Datailed longitudinal sections and cross
seclions are prepared for fhe Dam site. Site survey plan for a length of 500 m upstream from the
existing MI barrage and downstream is prepared and used for developing the master plan, Avallable
data and information has been compéiad to prepare the capacity contours and sforage capacity tables.

a) Reasons for Choice of Layout

The dam is located about 500 m w's of the existing MI barrage and is called Ghatfi Basavanna site,
The prezent location identified Is free from major faults, Requirement of grouting Is minkmum. In
addificn, a head of 10 to 12 m is availabls in view of the nalural narrow gorge presani at the sits. There
is scope to generate relaively cheap hydro power by uliizing the avallable head, and river flows
during mansoon months.

b) Type of Structure

As per the assessment of the geological aspects by geologist from surface geclogical feaiures and
bare hole data bed rock is available at dam site: The bed rock is exposed at and above EL 590.00 m
an both the banksfabutment side. The bed rock is also exposed at and around FRLdam top kevels.
The remaining abutment slope below down upt lo river bed portion is generaly devoid of rock
exposures and covared with overburden deposites malnly consisting of slope washfialusidelrites
material having more of angular sandsicne fragments along with loose sandyfsilty sall matrix. The
thickness of thses deposits is expected to vary from 3.0 m to 5.0 m on the abutment slope.

The river bank and bed perllons are mainly covered with depositional materlal/River borne material
(RBM) having fina/ silt and ciay rich soll with boulders and cobbeles, pebbles etc, The thickness may
vary from 1.5 m fo 3 m along the river banks and In the river bed portion, it may vary areund 4 mfo 6
m. Pockets of deeper (6-7 m) can also be expecied. Accordingly the rock level is available at 4 to 8 m
from the existing river bed evel the minimum rver bed level is taken as EL - 547.706 m and the
faundation levis of lhe overflow porion in the deepest section is fixed at EL-534.500 m.
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The Geotechnical investigation has indicated presence of sandstong, quartzite bed rock belanging to
Kaladgl formation whuich Is the prominent rock in and around the project site. The sandstona at the
project site is fine to medium grained, massive, thickly bedded formation, Even though It is
melamorphosed quartzidic sandstone but, because of several sadimentary rock characterisiics and as
commanly referred here, this is termed generally &5 sandstons in this report. Besides zand
stonefquarlzite, exposure of gnelss rock is also obsarved on the lefl bank of the river upsiream of dam
axis. Geologically, the identified locallon provides excellent conditions to have gravity structure since
prasence of good quality rock is reported closure to surface and hence gravity dam is recommended.

74.2 Geology, Seismisity and Foundation - Brief

The Kamataka state where the propesed project is located is exposed with oldest rocks dating back to
about 3300 million years. The Precambrian Craton of Kamataka [s made up of weslam and eastam
segments. The Precambrians of Kamataka have been divided into older Sargur supercrustals and
younger Dhanwar supercrustals, The sastern Kamataka abounds in these granites and granitoics. The
morthemn part of Karnataks is made up of Kaladgi and Badaml and Bhima Group of sedimenis,
approximately of Protarozoic age. Further narth, the termain iz covered by exiensive volcanic flows
known as Deccan traps of Cretacaous - Tertiary age. Significantly, about 60% of the siate is composed
of the Archean complex which consist of gneisses, granites and Chamokiles rocks considered as
shield, slabla rock formations.

The project site comprise of strong rocks that batong to Kaladgi formation The Project arsa falls under
seismic Zone-lil as per the seismic zoning map of India published in 15: 18083-1093,

The proposad dam foundation are on Hard rock, Foundafion treatment such as Consolidation and
curtain grouting Is proposed to make the foundation sfrong and water tight and reduce seepage
thrawgh or from the dam foundation,

7113 Alternative Studies Carried Out for Selection of Site

As narrated in Chapler 4.0, three locations have been [dentified namanly Altemate 1, Alternate 2 and
Alternate 3 for the construction of storage dam with a storage capadty of about 6 TMC. The length of
dam st these dam sites are shown in Table 7.1
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Table T.1: Alternative Studies Carrled out for the Selection of the Dam Site

Dam Length / River width at (in m)
Alternate | AtFRL At Top Remarks
(EL-618.000 m) {EL-621.000 m)
1 450,000 480,000 Mear the existing M| barrage
380000 415.000 150 m LIS of existing MI barage
407,500 427.500 500m UFS of existing M| bamage

7.1.4  Final Layout of all Major Components
The Govemnment af Kamalaka accepted the following propesal for implemenatation.

Construction of Ghattl Basavanna Drinking water dam Project with FRL a1 EL 618 m (with a free board
of 3 mand slorage capacity of 6,04 TMC annually).

The dam can be ufilized for the main purposs of the drinking water supply o Gokak lown and ather
nearby needy areas and also fo supply waler for industrial purpese including fank filing {Selected
tanks).

T.1.5 Design Flood and Sedimant Studies - Brisf
Refer Chapter 5.

716 Fresboard

As per |5 6512:1884 | freeboard is caloulated and providad.
T7.1.7  River Diversion Arrangemenis

The construction programme envisaged for construction of dam and related structures & 18 manths
including monsson from the zero date. The execution will ba faken up at multiple loealion of the dam
layout in order to complete all activities in the scheduled completion period of 18 months, During 1+
phase of the working period, diversion of river for the construction activity is planned by constructing
diversion bunds and rising the dam height to the maximum extent possible including the abutment
blecks which are above the maximum flood levels. At the end of the working season of the phase-1,
even during monsoon period it can be planned to rise dam blocks on the right side so that these
constructed nver bed blocks can be used to pass monsson floods over them. By the end of second
phass, river bed block and non overflow blocks on both the bank can be planned fo be raised fo higher
levals. The bwo river sluicef scouring sluices can be used lo pass the flows in the river,

=)
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7.1.8  Construction Materials - Brief
Refar Chaptar 15, para 15.2
7.1.9  Model Studies

Since i Is a high dam, it is nscessary to conduct hydraulic model siudies regarding spliway discharging
capacily and energy dissipating arangements.

Model sludies s under progress al KERS, Mysore. The required data and information has been
fumished to KERS, Mysore for conducting Hydraukic mode! studies (Spillway and Hydraulic jumg).

Tha project proponents have also submitted all the requined detais including the reports to CWPRS,
Pune to undertake

s Sile specilic seismic study

o 30 & 2D Stress analysis by FEM Method
Hydraulie modal studies for riverlscouring sluics,
7.2 Dam
7.21 Embankment Dam
Net Applicable
722 Concrete Gravity Dam

A dam across Markandeya River is proposed near Ghatti Basavanna o store water to mest the
drinking watar requirement. The height of the dam s 88.5 m with an FRL head of 71.00 m. Hard rock is
met threughout fhe dam afignment. As the rock s mel 21 the reasonable dapth in the river bed ag well
as in banks, concrele gravity dam is suitable and hence the same is considred |

o The maximurm helght of the dam is BE.5 m.

= The catchment area at the dam site is 1018 3g Km,

» The maximum flood discharge |s estimated lo be 5,525 Cumecs.

» High Ogee splliway Is proposed ko realize high cosfficient of discharge.

» 5 gates of 15.0 mx 10.5 m are required to pass the design discharge of 5,525 cumacs at
FRL. Additienal number of gates fo an extent of 10 % are lo be provided to account for
mechanical failure, As such & gates of 15.0 x 10.5 m are proposed.

Crrzadmnl B | Technolagies Privalo Limitad. Beogafumn F'a;e (2[5



Dwner Basmaloia Mecravan Migam Lireted Chatt] Basevanns Orlnkiesg Walar Prgjee
DETAILED FROJEST REFQRAT

» Radial gates are proposed with alll at a litle lower than the spillway crest, This is kept 0,35
m below cresl. The trunnion level is proposed &t 610,50 m. The radius of the gate is 11.50
m which will provide sufficient clearance with respect 1o flow profile for maximum flood
dizcharge design,

= The downsiream barrage is located sbout 500 m from the dam axis such fhat the
arrangement doesn't affect the operation of the radial gates.

* Siop leg gates are also prepesed on upstream side of the radial gates. Gate grooves are
proposed for all he venis in the plers. The stop log gates will ba in elements for sasy
operation and lower hoist capacity Since there are only 6 radial gates it is proposed to have
one 5ets of stop kog gate.

« Ganlry crane of adequale capacily has also been provided. This helps in Inserling and
removing the siop log gale elements.

» The total length of the dam is 407.50 m which comprise spillway of 11250 m, NOF of
185.00 m on right flank and 110.00 m on keft flank.

» As per the codal recommendafion, galleries are to be provided where the height of dam is
more than 10 m. For the dams where the height is much more, galleries may be in 2 or 3
liers. In this case as the height of the dam is B6.5 m, Galleries are proposed in 3 levels,
The first gallery (inspection gallery) is proposed et EL - 582.75 m. An intermediale
inspection cum grouting gallery is proposed at EL - 558.75 m and anolher inspection cum
groufing gallery is proposed at EL - 542.00 m.

= The Dam s analyzed as Gravity section for following condilions as per BIS Code 8512-
1994,

1. Load combination A - Reservoir Empty

2. Load combination B — Reservoir Full upto FRL with no tail water
3. Load combination C - Maxirum Flood discharge condiflon

4, Load combination D — Combination A with Earthguake condition
5. Load combination E - Combination B with Earthquake condition

. Load combination F - Combingtion C with extreme upsft{Drains incperative)
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7.  Load combination G - Combination E with exdreme uplift{Drains incperative)

The area falls under Zone I, where fhe basic seismic coefiicient ah is 0.04. With
Importance factor of 300, the saismic coeffcient becomes oh = 0.012. Verfical
cornponant fo an extent of ¥ ah | La,, 0.06 is considerad.

Rocky strata is available and hence hydraulic jump type stilling basin with horizontal apron
s proposed for energy dissipation. However as this is a major struclure, model studies will
be conducted for #s suitability and configuration bsfor mplementation.

Free board in the dam Is given fo cater for wave heighf and wave wash, The wave height is
calculated as per 15 6512: 1984 considering the submergence area. The free board works
out to 2,07 m, Accordingly the top of the dam is proposad at RL 621.000 m

The analysis of the dam is done fo determine the factor of safety against sliding. In the
formula, faclors fike Cohesion of the material &l the plane is considered and coefficient of
internal friction of the material is also considerad as per geologist the value of C=30.6
lonne/m? and $=407, In the prefiminary designs thase values are assumed based an the
results of other projects. However before finalization, ifs in-situ foundaton rock C and @
valises are assessed by fiedd tests on exposad foundation grade rock. Thesefore field tesis
will be carried oul to delerming the actual valuss for C and @ which shall be adopled In the

final design.
Vertical i tower and adils are proposed Io faciitale access ko the main gallery.

The siructural design of gallary is done as per 13:12066{part-01)-1982 considering it as an
opening in gravily mass. The size of the gallery provided is 2 m X 2.5 m and all the

approach galleries are also of the same size and cross galleries are provided fo interlink
the Infermediate gallaries.

As it is a high dam, instrumentation s also proposed to assess the siress, siram, deflection
et

Foundation freatment is also proposad.

Consolidation and curain grouting is proposed to maka the foundation &lring and reducs
seapage lossas,
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7.2.21 Non Overflow Section - Design Criteria

The non-over fiow section on the left flank is proposed from Ch: 0+044 fo Ch: 0+154. and on the right
flank it is proposed from Ch:0+266 to 0+452 (Tentativa). Stability analysis of the section has bean
dane for the following condifions of loading

» consldering full uplift at the ws heel reduced by 203rd of the head at the [ine of drains
and to zero al the dis toe of the dam. The uplif pressure s assumed to be acling
aver the acting on 100% of the base area,

= Selemic co-efficient ah = 0.012 correspoending to Zone Il is considered in the design.

The base width proposed is 70.058 m al the maximum section. The seclion is checked at varous
fevels 1.e., 334500 m and 543.25 m. The stresses developed are tabulated and enclosed.

2 m thick rich concrete surface layers of M30 grade on the UIS face with 1 m thick and basa of the
dam is proposed to achieve imperviousness.

7.2.22 Spillway — Design Criteria

The Catchment area at dam st is. 1,016 Sg.kms, The maximum flood discharge is 5,525 cumeacs.
High Ogee profile with radial gales is proposed for disposing fhe flood. The flood depih considered
over the spillway crest is 10.5 m. & gates of 15 m x 10.5 m with 5 piers of 3.5 m thickness and 2
abulments on either side are provided including one gate as standoy. Two nos. sluices of vent size 1.5
m X 2.25 m s provided ingide the body of averflow section of the dam . The total length of the spillway
between abutments lo abutment Is 107,50 m, Detalls of the spllway are as under:

a) | Max discharge 5525 cumecs (1,95 110 cusecs)
b) | Mo.of gated Span for spllway | 6

¢} | Type of gate Radial

d) | Crest level 607.50m

e) | FRL/ MWL 618.00m

fi | Topof Dam 621.00m

g) | Thickness of pier 35m

= ¥ ' a P
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7.2.2.3 Spilhway Section

The base width proposed for the Spillway blocks of the dam is 70.058 m. The sectian Is checked at
deepaet foundation level in the rmver bed at EL 534.500 m. The stresses developed are tabulsted and
enclosed. It is seen that there is no 1ension at the base of the spillway.

7.2.24 Transverse Contraction Jaints

The [enath of laft flank non-over fiow dam ig 80 m, The founding levels vary to a consderable exdaent
based on the rock profile as given by the geologist and as per Codal recommendation, transverse
contraclion joints are provided at 18.5 m C/C in over fiow sacfion and @ 20 m spacing in non overflow
seciion fo suil the methods of construction, materials of the dam, and sasy placement of the blocks to
the local temperature condition.

T7.2.2.5 Spillway Cap

Opes shape |s proposed for the spillway with U'S and OVS profie as recommanded in 15 6934-1973,
for high ogee overflaw spillway, Piers are proposad at 15 m oic with radial gales. For the conirol of the
cracks in the spillway cresi, crest reinforcemant Is provided both on LS and DIS. as per 15-13551-
1892 The crest reinforcement siarts from EL-534.500 and along the periferi of the oggee spillway
section upto the stilling basin junction of the DS slope.

7.2.256 Pler

3.5 m thick RCC peirs with grooves for stop bog gates and provision for hoisting armangements for the
operation of the radial gates is proposed .

The stability anafysis of tha pier is done as per 15-13551-18092 considering fonae-l, Zone-il and Jone-lll
above the crest level as given in the above mentionad IS

71.2.2.7 Spillway Bridge

7.5 m RCC T-Girder bridge is proposed with 18.50 m span. Thres longitudinal girders of 0.4 m x 1.125
m and four cross girders of 0.3 m x 1.0 m are proposed in one span. The iotal length of spillway is
107.50 m

7.2.2.8 Energy Dissipating Arrrangements

The FRLMWL of the spillway is RL 618.00 m with the despest bed level at RL 547.706 m. The
maximurn head will be 71.00 m. The discharge considered is 5,525 cumecs. The discharge per unit
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length of eplilway waorks out to 51.40 cumecs. The tail water leval works out at VS at a distance of 100
m from tha darm axis for which the tall water level works out to 557206 m

Gince it is a high dam,it is necessary 1o conduct model studies for confirming the theorefical designs of
enargy dissipating aranemants.

7.2.29 Training Wall

Training wall is designed for earth pressure by conaidering the folowing combination of loading.

Case A: No water in the River

Case B: Case A + Earth quake

Case C: Casa B + Earth pressure due to backlll behind training wal

The stability analysis has been done considering the parmissitle siresses both in compression and
tansion, vide |S 12720:1983 for structural design of spilway training walls and divide walls,

7.2.2.10 Foundation Levels

The foundation levels propased for various blocks in the Non Over Flow ssclion and Over Flow section
(Splllway) are furnished in the following tabls,

A} MN.O.F - Left Flank

81 No. Block No. Founding Lavel
% NOF-01 59850 m to 580.50 m
2 WOF-02 53650 m to 57550 m
3 NOF-03 57550 m to 562.00 m
4, MNOF-04 55020 m fo 545.70m
] NOF-05 4570 m to 33720 m
B} Spillway
Sl No. Block No. Founding Level
T NOF /SPILLWAY-06 23450 m
2 SPILLWAY-OF 53450 m
3 SPILLWAY-08 534.50m
4 SPILLWAY-09 53450 m
. SPILLWAY-10 93450 m
i} SPILLWAY -11 234,50 m
[ SPILLWAY MNOF-12 S34.50m
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C) N.OF - Right Flank

Sl No. Block No. Founding Level
1. NOF-13 534,50 m to 54620 m
2. MWOF-14 620 m
3. NOF-15 540.00m
4, NOF-16 549.00 m to 557.00 m
5. NOF-17 557.00 m o S570.00 m
i NOF-18 570.00m to 581.50 m
T. MNOF-19 581.50 m to 520.00 m
8. NOF-20 590,00 m to 600.00 m
8. NOF-21 600.00m
72211  Gauge Well

‘Gham Basavanna Duinking Watar Preject
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A gauge well is proposed in block no 5 fo measure the waler level In the reservolr at any fime. The
gauge well will be abutting the upstream face of the dam.The gauge wel proposed s of Perforatad
Mild steel having inner diameter of the gauge well is 0.50 m The top leve! of the gauge wall will be a
the top kevel of the dam e RL: 621.000 m.

7.2.3 Opening Through Dam

@) River Sluice/Scouring sluice: 2 numbers of Scouring sluices of size 1.50 x 2.25 m are
provided in Block No, B and 8 at an elevation EL-553.50 m for scouring of silt deposition,

b)

2 numbars of River sluice of sza 1.00 x 2.00 m are provided In Bleck No. 16 al an elevalion
EL-565.00 m to discharge minimum river flow during the non mansoon peried Into the river ko
maintain ecology of the OVS of dam.

Galleries and Approach Adit Gallery !

Gallery : Asit is a high dam, galleries are proposed at three different levels viz, Drainage cum
grouting gallery near the foundation about 2 m above foundation leval all alorng the length of
the dam. The foundation gallery level varies from EL-542.00 m fo EL-598.925 m on the |eft
flank in block no.-1 to EL-B0Z.00 m on the right fank in block no. 21, Intermediate inspection
gallary cum sluice gallery at EL 558.75 m and lop Inspection galery at EL 592.75 m. The three
galleries are interconnected vartically. The size of the galleres are 20 mx 2.5 m.
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A DS foundafion gallery of size 2.0 X 2.5 m, same 25 the other gallery |s also proposed |n the
block no.d to block no.12. these galiery 5 localed 40 m VS of the axis of the dam. Thase
gallery is proposed to fake care of upliff dug to the tail water condition,

Approach Adit Gallery: Approch adit gallery of siza 20 m X 2.5 m are provided at an
elevation EL-566.00 on Left bank in NOF block no.17 and at elevation EL-566.00 on Right
bank NOF block no.5 o approach fhe drainage gallery, instrumentation gallery and cross
gallaries from D/S away from the dam. Suitable approsch roads shall be constructed at
comesponding approach adit galery lawels for banging driling egquipmenis and other
mainatanance inside the drainage gallery.

7.24 Hydro-Mechanical Works (Gates, Type, Size and Hoist Arrangements)

6 nos of Radlal gates of 15 m X 10.5 m height ara proposad for the splllway fo regulate the floods, The
radius of the gate proposed is 11.50 mirs. The trunnion level kept at EL-610.50 m such that there is
sufficient free board available for the frunion against the upper nappe created due o flood over the
crast, Further trunion is located such that the fail water has no inferfaarance with the trunion operafions
during the flood and i seated well above the tal water eelevation. The gale seat level is EL-B07 150
m. Sufficient clearance is ensured between the spillway brdge and the gate so that during the
operalion the splllway bridge will not inerfear with the gales. Rope drum holst of suitable capacity (110
Tonnes.) is provided for the radial gale, Further Stop log gales are provided on U'S of radial gates for
at‘.énding repairs and maintenance of the service gates during tha requiation period or as necassary.
These stop log gates are in & elements fo minimize the ffing capacity of ganiry crane, which Is used or
[ifting the stop log. The siop log elements are suitabaly dogged by dogging arrangemenls over the
peirs in each spiway venl.

Two numbers of scouring sluice gates having size 1.50 m X 2.25 m for each sluice {Senvice and
Emergency gates) are operated by means of hydraulic hoist from the operation gallery located above
the sluice barrel and at an elevation EL-558.75 mis in the overflow blocks of {Block-8 and Block-3).
The size of the operalion gallery 6.75 m (W) X 6.30 m (H).The operation gabery It connacted 1o
dratnage gallery at EL-558,75 m for bringing malerials machinery ele. through the Adit ai an elevation
EL-566.00 m for lransportation and erection of gates and relaled components and also for the
operation of fe gates.

Refer Appendix 6 for Designs.
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73 Barrage

Miner Irrgation Department has conslructed a barage 500 m downsiream of the proposed Ghatl
Basavanna dam. Presanfly the barrage is in dilapidated condition and requires rehabilitation and
strengthening. Releases for meating the drinking watar and other needs can be met through this
barrage.

7.4 Canals
Mot envisaged in the present proposal,
7.5 Canal Structures / Gates etc.

Mot applicable.
7.1 De-Silting Arrangements
Mot applicable.
7.6 Instrumentation for Dam

1. The instrumentation of the dam and monitoring and analysing the data oblained would help in
undarstanding the struciural behaviour of the dam and also help us 1o evaluate the assumplions
mada in the dasign of various companents, The Ghatli Basavanna Dam baing a high dam, B6.5 m,
it becomes mandatory to provide instumeniafion. Two blocks have been selecled for
instrumentation, namely one over flow block and one Mon over flow block. The blocks selected for
Instrumentation are Block-11 and Block-5.

2. Thavarious parameters propased for measuremnant and evaluation are as balow:
a) Sfresses in the body of the dam near the foundation.
b) Sirain meters in Rosefte form fo evaluate principal stresses-5 Sirain meter Rosslies,
¢} Thermometers to measure the temparatura in the body of dam.
d) Joint meters: Thess are provided at the block joints to know the opening/closing of the joints.
&) Uplift pressure calls near the foundation of the dam and also in the body of dam (st one level)
f) Tilt meters to measure deflection of dam.

g) Upright and Invered pendulums to know the deflection of the dam and also the horizontal
ravamant of e dam with respec! 1o the foundation,
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h} Foundation deformation meters to know the deformation or settlement of the foundation under
hydraulic and dam loads.

3, To monitor the data from each Instrument, read out units which are portable and data logger which
is usad for reading instrument data ramotely are also propassd,

4. Provision for required cables are proposed,
5. Similarly Earthquake measuring instrurnents lke strong motion accelerographs are also proposad.

6, In addiion, provision 1s also made for automatic weather station and waler level measuring
Equipment,

The Instruments proposad are of Vibrating wire type.

Layout of instruments:

1. Strain Meters: Sirain meters are arranged in groups of 3 in Rosetta form the plane nomal to the
axis of dam. Three of them are aranged at 45° for measuring principal straing. The fourth one is
for confirmafion of the values abtained from first three, An additional sirain meter provided in the

plane paralksl to the dam axis. These sels are provided one near the foundation.

2. Stress Meters: Stress meters, are provided near sach group of straln melers for direct
measurament of stress. The stress values thus obtained , halp verify the stress values obtained

fraom the sirain meters.

J. No-Stress Strain Meters: The sirain due to heat of hydration, shrinkage and hardening of concrele
is also sxperiencad in the dam in addilional to the strain resuling from extemal loads, “No-stress®
sirain meters help fo measure such sirain. One "No siress” Sirain meter is incorporated at a group
of stiain maters,

4. Thermometers: Thermometers are provided in a grid farm for temperature measurement of the
dam concrete. Thermometers are also provided for measurement of temparature of the reservoir
Wwabar.

5. Uplift Pressure Cells: These instruments are used to measure the uplift pressures at the
foundation and also fo know in advance abnormality of the uplift pressure, if any.

6. Rock Deformation Meters: These are embedded at the foundation of the dam for measuring
deformation in the foundation rock, if any.
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7. Normal Pendulum: Tha normal pendulums, cne each in blocks 10 and 12 are provided for
measuring the deflection of the dam under the reservoir water load.

B. Inverse Pendulum: Inversa pendulums record the elastic movement of foundation rock or sliding
of the dam. The pendulum is anchored in a 150mm to 200mm diameler hole drilled in the
foundation and the float is provided in an ol bath located in @ gallery. The essential requirement is
that the drill hole should be truly vertical so thal the pendulum wire has adequate clearance from
the periphary of the hole o record movemnent of the foundation. The pendulum wire is anchored at
the boftom of Bva driled, which Is about 30m deep inlo the foundation. Al such deep, It s axpected
that anchar will not get disturbed. Provision of two inverse pendulums, one each in block 10 and 12
is made,

9. Cables and Splicing: Cables from the instruments are faken into a nicha in a gallary where they
are connected to a junction box, The cables need to be of good qualily since a good Instrument
without a qood cable is of no use,

10.Reading 3chedule and Analysis: Readings of the instruments are taken through read out sets.
Imitially, readings are laken al close infervals,

11.With a view to studying the seismic actvity prior to and after construction of the dam, seismic
Instrumenis are provided in the form of strong motion accelerographs. The instruments mentioned
above will be supplementad if necessary with other types like, crest collimation, surface targets.
Maasurements from these instrumants are laken by precislon survey Instruments,

12.Estimates for Instrumentation:

The eslimate for instrumentation of dam is ganerally based on prefminary drawings showing the
proposed type of Instruments, thelr location in dam blocks selected for the purpose, their numbers
and cost of such instruments, There are a number of agancles whao supply such instruments like
W's. Encardio Rite, M's. AIMIL and M/s Sansors & Measuremants Enterprises afc.

For the purpose of esfimates, budgelary details have been oblained from Mis Sensors &
Meazuremaniz Enterprises, Lucknow,

The cost eslimate is based on the rates given by the agency for similar dam proposed In Kamataka is
2lso Inchuded,
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Chapter 8
Reservoir
8.1 Fixation of Storage and Reservoir Levels

8.1.1 Dead Storage
As per the standard practice, the Dead Sforage is fixed at 10 % of the Total slorage. Considering this,
the Dead Siorage will be 0.8 TMC.

Provisions for the sediments have been made based on the studies carried out for the Markandeya
dam which is bocated 34 Km upstream. After analyzing the probable accumulation of sediment which
may accrue at the end of 50 years as per the relevant 13 Code, It is saen that about 6377.42 Mairic
Tonne will ba lost in this period.

B.1.2 Low Water Level
St lawved has bean fixed af 564.00 m.

8.1.3 Full Reservoir Level
The Full Resevoir Leve! is fixed af EL 618.00 m

£4.4  Maximum Water Level
Maximum Water level is EL 818,00 m

B.A.5 Maximum Back Water Level at FRL & MWL and Its Effect.

Back water effect / FRL will reach upio 3.40 Km on the upstream of the dam-close to Gedehinmalk
falls. Canstruction and cormmisionoing of the dam will nat have any impact on Godchinmalki falls,
naither due to submergence nor due o back water effac.

8.1.6 Saddles Present Along the Rim of the Resarvair
There are no saddles along the rim of the reservolr
8.1.7 Fetch

Effectivs falch computed is as par 15 6212 - 1084 and the langth of the affective fetch is 0.86 km.
Maximum feich will be 3.40 Km.

The design wave heighl will be 0.814 m with the computed frea board as 2.07 M. Hence, the fop of the
darm ks proposed at 621.00 m

Cinsadm. E | Tushnalegisa Provabe Liriled, Bengafir -—"ﬁ;il.": 6]



Cramier ‘Mamatzla Mearawvan Migam Liritad Ghatll Bzsavarsa Onnking Walar Projec]
DETALED PROECT REPDAT

B.1.8  Direction of Wind Velocity
8.1.8.1 Wind

Mast parts of the area are axposed to slrong winds almast throughout the year, By the end of Oclober,
fairly constant wind, which gets cooler with the progress of the season, sets in from the Northeast
From Movamber fo January, dry and biting winds blow from direction batween northeast and
southwest. In Febmeary, northerly and norfhwesterly winds are also common in the forenoon and these
become more and more predominant in the months of March and Apel. The aftemoon winds are
variable in all these three months. With the advance of summer, dust-raising winds add to the
discomfort of the hot weather. During the second half of May, winds increase in force and blow from
directions between Southwest and Norhwest. Although they do not bring rain, these winds are cool
and refreshing, With the onset of monsoons, winds strengthen further and blow from directions West
and Southwest. By the latter half of Septembar winds begin to weaken and blow from direclions
between Norh and East,

8.1.8.2 Wind Velocity

The area is generally calm during winler and summer periods, with mean wind speed ranging fram 7 1o
15 km £ hr. The wind speed attain maximum during Juna & July menths (15 Km'hr).

8.2 Sedimentation Data and Studies

It Is necessary o shudy the sediment data before finalizing the planning and implementation of a
Reservolr which is proposad to ba used for mulfipurpose usage. In this connection, it s periinent to
note that storage reservoirs bullt across rivers tend to Joose thelr capcacily over years on account of
deposition of sediment. The sediment accumulation in a reservoir is progressive which reduces ifs
aclive capacity thereby affecfing the capacbilty o provide required quantum of water for use through
passage of ime.

The accumidation of sediment near the dam will affect the furure funclioning of waler intakes. The
resanolr may also face problems of rise in flood fevels in the head reaches which will definetly affect

the area in question.

Bafare planning of a mew project, il & necessary to view the sadimentation as an additional factor and
sludy its effect and evaluale the performance of the reservoir,
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B8.2.1 Planning of New Storage Reservoir

Before planning of any new slorage reservedr, it is necessary fo assess the serousness of the
sadiment problem and classify it as insignificant | significant or serious. This Is usually done by
comparing fhe expecied average annual volume of sediment deposition with the gross capacity of the
TESETVON,

In casa, ratio is greater than 0.5% per year, the problem is usually considered serous and special care
needs to be taken in estimating the sedimenl yield fram the catchment.

In case it is less than 0.1% per year, the problem is insignificant and changes in reservoir capacity can
be neglected for study of reserveir parformance.

For cases falling In batween these two limits, the problem is considered significant and requires further
siudies.

B.2.2 Rates of Sadimentation
Before fixing the capacily of resarvalr It Is necassary to compute the sedimend yield for predicting the
probable sadiment distribufion in the resenvoir below the normal FRL.

The measurement of sediment yield! estimation ks done by any one of the following methods
a. Sedimentation surveys of reservoirs with similar calchment characteristics or
b. Sediment load measuramnts of the stream

8.23 Sedimentation Fraction Expected
The following are the sediment fraction expected in the reservoir as per the avallable data al
Markandeya dam and Bedlary nala dams.
« Medium and Coarse fraction
» Fine fraction
824 Quantity of Sediment

As per DPR of Beltary Nala Dam, Average eslimated ssdiment load 6377 42 Metric Tonne. The Rate
of sedimentation estimated at the dam site is 0.00784 Ha-miyear'Sq, Kms
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B8.2.5 Baedimenfation Studies

Catchment area at Hudli in Sg.Km 279.72
Caichment area batween Hudli and Dam site in
Sq.Km 304.52 117.54 Sqmiles
[As per DPR of Bellary
Average estimated sediment load in MT §377.42 | Nala Dam
Add Bed load at 10% (in MT) 7015.17
Rata of sedimentation (Ha-mfyear"3g. Kms) 0.00764
Estimate the life of the Reservoir .
] i MCM | Ham
Capacity of the Reservoir upto FRL 170,94 17091.12
Avarage estimated annual infiow B4.1076 | B410.76
Storage capacity upto Sill kevel 0000161 00161
As suggested by CWC for Markandeya Reservolr in Miles S = 100 Acre ft Year/Sq,
Miles
A sediment rate of 1.00 Acre-fiYear/Sq.miles (14,11 Ha-m/Year for 117.54 Sq Miles) which is
adopted for computation of Life of Resenvoir
Average sedimentation Inflow in to he reservolr 0.141 14.11

B26 Type and shape of reservoir
Iis a Ogee type concreta gravity dam.
8.2.7 Sediment Studies

Refer Secfion 8.2.5

8.3 Life of Reservoir in Years with Basis

8.4 Capacities

841 Capacities (Mcum)

The capacity of the proposed reservoir bafore sedimentation at FRL §18.00 m is & TMC ( 170.83
MCM)

8.42 Whater Tightness of the Reservoir
All the parameters required for designing the water fightness of the ressnvoir are considensd.

8.5 Effect on Sub Soil Water Table in the Adjoining Areas

The resuftant ponding of water dug 1o siorage in the proposed reservolr will help in energizing and
Iriproving the sub soil water table in the adiaining areas,
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8.6 Reservoir Rim Stability
Slopes are stable and no possiility of any slope falures in the reservoir ares

8.7 Area of submergence in Ha at FRL 618.00 m
The submergence area at FRL 618.00 m = 580,42 Ha

FRL Submergence (in Ha

Mo, i I } . Total {in Ha) Remarks
{in'm) Forest Revenus '

1. 618.00 SBT.O¥ 8381 B70.EE

8.8 Land Acquisition, Property Submerged and Rehabilitation
8.8.1 Land Acquisition

The proposed project involves land acquisition Im view of submergence and for seating of dam,
consfruction of approach roads and related activiies. The acquisition comprises of forest lands and
revenue fands.,

Tofal area to be acquired is 734.64 Ha
# Forest lands - 616,37 Ha
* Revenue lands—118.27 Ha

82 Details of Properties
Aboit 70 buildings are propsed to be acquirad which comes under the submergence

8.8.3 Defails of Project Affected Families
About 70 families are Ekely to be displaced.
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Chapter 9

Irrigation Planning

This project is conceived as & Drinking waler project and a reservaoir in order to generate power and as

well as regulating / alowing the required quaniurm of water as per KWDT award, no imigation
component has been envisaged.
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Chapter 10
Command Area

This project is concaived a5 a drinking water project and & resanvair in order 1o generale power and as
well as regulating / allowing the required quanium of waler as per KWDT award, there will ba no

commanding area
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Chapter 11
Flood Control

Fload control is not a part of the present proposal,
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Chapter 12
Drainage
Since the present proposal is for construction of reservair and not for irigation purposes, this is nota
part of the reparl,
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Chapter 13
Power

Power compaonent is not a pan of the present proposal.
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Chapter 14
Navigation
This profect 15 not eoncatved as a power project and resenvoir in order to generale power and as wel
as requiating ! aflowing the required quantum of water as per KWDT award. There is no proposal lo
usa for Navigalion purposes,
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Chapter 15
Construction Methodology, Schedule,
Manpower and Plant Planning

13.1 Construction Program

The construction schedule for the Ghatli Basavanna drinking water Project is conskdered as 18 manths
taking view of the fact that it is a high level dam of length 407.50 m with a height of 88.50 m and
comprising of various components.

The attached construction schedule detalls the main aclivities of each individual component and
congldare fis Interrelationship and dependency on the aclivities of other component. The planning for
the fime of construclion is considerad as days on the basis of 24 hours working per day. Every Sunday
is deemad 1o be weekend and has been considerad as a workday off,

Due to the nature of hydrology, the full phase construction is affected during the monsoon season e,
Second half of June, July, August and September when the river discharge Is high, making il difficudt to
work al the arsas bedow the flood level, This effect has been considerad In preparing the schedule.

15.2 Key materials Planning
15.21 Construction Materials

The sources of the major consfruction materials required for the project have been anlicipated as
fodlows:

= Explesives for basting will b obtained from suppliers in Belagavi,
« Cement in bulk will be cbtzined from cement factories! nearest cement dealars.

a  Coarse aggregate which will be produced on sife fram the excavated materials, selacted Rock
guarries and River Course

»  Fing aggregate which will b2 processad from the excavated malerial and other nearest local
sources if necassary.

» [Reinforcement & Struciural steel will be obiained from SAILTATA or any other approved

dealers.
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Abslract of major quantities of construction materials required for different components of the work are

assassed based on Praliminary Designs & Drawings

Tabdz 15.1; Requirement of Construction Materials

Coarse Reinforced | Structural
No |  Componenis E“;ﬁ:.rm 1.?2'::}1 aggregate “Th steel Steel
; In cum in MT in MT
1 ﬁ;m;“” aliied 15000 | 425000 | 7.25000 | 250000 | 5500 | 1.560

15.2.3 Transportation Method

All the Hydro- Mechanical equipment, materals reguired for civii works such as cement, reinforcemsant
steed, pipes, shuftering materials efe., including explosives are to be ransported fram Belagavl by road
an stale highway. Other materials required in emall quanity could be procured from nearby towns.

15.3 Construction Power Requirement and Proposed Supply Arrangement

The total Powar requiremant would ba 10 MVA. The details ara as follows:

Alr Compressons 1 MVA
| Aggregate Processing Plant 2 MVA
Batching Plant 1 MVA
Dewater Pumps 1 MVA
Grouf Pumps 0.5 MVA
Other Faciliies 2 MVA
Walding Machina
2.5 MVA
Banding Machine
Total | 10 MVA

Arny addiiona power requirement needs 1o be supplemanted with the help of temporary power supply
from DG seds,

1531 Telecom Facility

In ceder bo establish 24/7 communieation, required infrastructure will be establishad with the help of
DOT which will atso be confinued during the perod of O & M
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15.3.2 Wireless Systern

The project will be tendered and work will be entrusted 1o a single or mulliple agencias, Respective
implementing agancy will be directed fo malntain required commurication system in terms of wireless
system after taking necessary approval fram the concemed depariment / s

15.12.3 Land Requirement for Infrastructure Development of the Project

All the above facilibes require land. The tentative requirement of land for various component of the
projact s as balow:

Nao. Description Area in sgm
1 | Project Roads 221,000
2 | Dump Yard 10,000
3 | Stack Yard including cerment godowns 15,000
4 | Magazine Building 2 500

Total land in Sgm |  2,48,500
Total land in Ha 24.85

15.4 Plant/ Equipment Planning

Reguirement of plani’ machinery for the deployment for the works has been proposed based on the
works Involved and similar works carried out in other projects. List of various plant'machinery to be
deployed Is given below. The st is indicative since same equipment ¢an also b planned for the use
for nearby works depending on the planning of the construction agency.
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odl = &
E BEE ﬁ ia, 3¢ SENE-
2 £ the|EseR s o 23l 3| 2
it EHzlp25% B8 E |£% 3| °
“ifEg |47 = |8 |=
1. | Tippers [20V25t) 10 15 10 20 55
2 | Tippers { 5.0 m3) 5 5 5 10 25
3. | Excavators (1.5 m3) 5 3 2 2] 1%
4. | JGB 3 2 2 3 10
Compressors
5 iﬁmn"mﬁumm 2 3 1 2 B
6. | DG setiZ50 KVA) i 2 1 2 [}
7. | Dewatering pumps As Per Required
Shalcrele machine
8 | omaHR) 1 Z { 2 i
9. | Concrele plager 1 2 1 2 ]
Concrete pump
10.| amahe) 1 2 | 2 B
11. | Grouting pump 1 2 2 2 i
12 | Transit mixer (6.0m3) ] B 3 8 21
13. | Batching plant {30ma/hr} : 1 . i 2
14. | D-8 Dozer (200 HP) 3 3 2 3 1
15 | Vibralors As Per | Requirement
16. | Jack hamimars At Required
17. | Mobile crane {104) 1 2 1 2 5]
18. | Waler tanker {11000{rs) 2 2 P 2 8
19. | Crawlar drill E| 2 i 1 -]
&0, | Concrete mixers {1410} 2 2 2 2 B
£1. | Rock bolter 1 1 1 1 4
22 | Vibratory compactor ) 8 ) 3 20
23. | Road roller As Requinsd 3 3
24, | Blectric winch (5t} . - - 2
25. | Excavator BG -30 - 1 i Z 4
2. | Explosive van 1 1 1 1 4
27. | Ambulance . - 1 - 1]
28, | Busimini bus 1 1 1 1 4
23, | Workshoo equipment Commaon To Al | Componanis
30. | Venfilation ducting As Per Site | Requirement
31, | Diesel tanker 7000 lbrs 1 1 . 2 4
Watar sprinkler
32, 10000 Hirs i Z 4
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15.5 Manpower Planning
15.5.1 Peak Deploymant of Man Power

The approximale number of man power required is given balow and is indicative only and depends on
cansiruction agency’s methodology of execution of works, machinery deployed schedule efc.

Managersand | Highly :
Supervisors. | Skiled Skilled | Unskilled | Total

Cam and appurenant works 20 20 50 250 340
15.6 Construction Methodology

Warks

15.6.1 Introduction

Ghatli Basavanna Project site is located on River Markandeya just 5 Km upsiream of its confluence
with Ghataprabha River and 25 Km downstream of confluence of Markandeya river and bellary nala In
Gokak Taluk, Belagavi Disirict,

The project s located about 40 km from the District place Bafagavi. The project sites are approachakbile
from Belagavi by the stafe Highway No 134 passing through Ankalgi.
15.6.2 Construction Methodology

The present proposal envisages constuction of a Dam and its appurienant works, and all
infrastructure works. The mefhodology and equipment planning for various works depends on the sile
conditions prevailing in the project area.

The activwties are planned in such 2 way that the project shall be complated as per schedule with no ar
minimum spllover. Il ks assumed that all the pre-construction activities having a bearing on the
propesed schedule such as land acquisition, infrastructure works and relevant statulory approvals from
the Govarnment are in place before commancement of the construction works.

|t is proposed lo execute the project as under;
o Civil works:

¥ Civil works af dam and appurlenant works including energy dissipation arrangements,
Intake struciure elc

= Hydro Mechanical Works

¥ Hydro Mechanical Works comprising of gates, hoists, eneclion etc.
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15.6.3 Methodology of Assessment of Construction

It Is necessary to assess the methodolegy of construction in the present proposal, The works involve
taking thern up simulaneausly which includes hydro mechanical and eleciro mechanical componeénts.
There is a need to see that the work shall confinue uninterrupted till completion of the project by
identifying critical item which will have a bearing on the execution of the project

15.6.4 Pre-Construction Activity

Faor & projact 1o be implemantad in a systematic manner and to completa it within the time schedule, it
is imperalive to see that certain pre construcion aclivities are complated In a proper manner, Some of
the aclivities which are proposed to be undestaken during this period will be:

Detailed Topographical Survey and marking the Layout at site, Pre- construction geolechn|cal
ivesticati

Clearance from Government agencies (ke Pollution control board, Public health, Irrigation and
Forest Clearance

Acquisition of Land including muck disposal areas
Financial closure

Defailed design and preparation of tender documents for Civil, Electro-mechanical, Hydro
mechanical works including pre construction investigation.

Award of Contracts

Sedting up of Site office and shore

Arranging of construction powar
Construction of approach roads and bridges

Formation of project team

15.6.5 Equipment Planning

"Guidelines for preparation of Detailed Project Reports of River Valey and mulipurpose Projects®
issusd by Ceniral water Commission have been used for the planning of equipment, Assumplions
made far planning of equipment for varfous construction actvities are indicated heraundar
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15.6.5.1 Working Hours

It is necessary that the work will progress systematically with 2n intention o complete the aclivities as
per schedule. Accordingly, it is assumed that works s proposed to be done in three shifts with effective
working hours at 20 Hrs per day of 25 days in a month,

15.6.3.2 Densities of Materials

All the calculations are based on capacity of hauling units. The densities of different types of materials
are not considered for excavation and fill material.

15.6.5.3 Conversion Factor for Earth Volume

Standard norms have been adopbed for conversion of volumes in natural, loose and compacted siate.

19.6.9.4 Efficiency of Operation
The efficiancy of oparation for various equipmeant's are considerad as per standards

15.6.6 Construction Methodology for Different Activities of Civil Works

15.6,6.1 Diversion of River During Construction

During the construction of cvil activities for Head Works, it is necassary to divert the river for smoaoth
execilion of civil works. The consiruction actvity for dam needs lo be taken up during the nom-
monsoon months when the flow Is bess. The water in the rver has lo ba diverted to one side of
consiruction by providing temporary cofferdams for the construction of upsiream works. The cofferdam
will ba made of river bad material proparly compacted to the reguired ievel o prevent overtopping. An
impervious materizl will be provided io prevent seepage through the body of the dam. Rip rap
protections will be proweded on the river side to prevent scouring of the dam. It Is expectsd that the
cofferdam will be damaged during the monsoan saason which will be repaired for the dry season,

The construction of dam sfructure will ba done in two siages and cofferdam will be provided
accordingly. In the first stage, the river wil be diverted towards the left bank. During the pericd,
conslruction work on the right bank will be done. The work includes construction of Spillway, under
siuice, Intake, Feeder Channe!, intake streciures and flood walls, upstream and downsiream aprons
and stilling basins, Likewise, tha remaining bays of spillway that are on the left bank will be constructed
during the second phase. Durnng the penod, the mver will be diverted through the Under sluice and
galed Spilway. The coflerdam will create the dry space on the left bank during this period.
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15.6.6.2 Cofferdam Works

The deposits on the river bank shal be removed o have enough space for consiruction activiies. The
daposit will be used far the river divarsion work and for rip rap profection works. The construction of
cofferdam will be taken up paraliel with the remaoval of deposits. The construction of Coffer dam would
b faken up with Dozers and Hydraulic Excavators of required capacity, \Vibratory Rofler and sufficient
number of 15/20 T Dumpess, The Coffer Dam |s plannad 1o be completed in a shartest time.

15.6.6.3 Proposed Roads:

GOK/ENNL and other agencies are planning to develop network of roads and this will facllitate in
speady movement of the men and maledal to the sie. Ghalll Basavanna Dam site will have good
connectivity and hence the site can be accessed during all seasons. Any addifional pathways and
connectivity's are required; the same can be developed by the Contractor during the consiruction,
Further it will be the responsibliity of the contractor o make good of all the roads used during the
construciion before demaobilizing from the sile.

Tha width of 2l the new access roads is 7.50 m.
15.7 Use of Chilled Concrete

15.7.1 General

Concreta Coaling i a tachnique by which the temperature of poured concrele Is reducad In order fo
achieve the desied quality and placement temperature. The quality of the concreta is guaranieed and
consineciion can continue smoothly to a certain leval. Uiga of Chilled concrate during construction of
high dams especially, in fropical and dry climates gives excellan? results in terms of guality. When
concrete is poured | placed in predetermined [#ts, it releases heat of hydration resulfing in rige in
temperature of the concrete placed. Concrete cooling is used mainly in parts of the world with & wam
clmate, In projects where large amounts of concrete are used to minimize the heat of hydration of the
cament, The most cormmon way of cooling concrete is to cool the individual components of the
cancrate bafare it is mixed.

Concrete is made from water, gravel, sand, cement and often some additives to improve the quality of
the concrate. Since the water, sand and gravel togather form the major part of the heat capacily of the
concrate, anly thase three componants are cooled.
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15.7.2 Chilled Water

A frequently applied method for cooling concrels is 1o cool the waler bafore It is added fo the concrate
mix, inatead of using water al ambiant temperature, The water is cooled by means of a refrigerating
machine and stored in a cold-water tank so that a slock is available for daily use,

To cood 1 m? concrete by 1°C, about 33 kg of cold water at 5°C is required. By onty using cooled water
in the mix, 8 reducfion in tempesature of 3 to 5°C can be achieved. The cocled waler sysiem is
ralatively straightforward, can be easily operated and needs ftile maintenance,

15.7.3 Flake lee

One commen method for cooling concrele is o repiace part of the water added o the mix with flake
ice. Since the flake ice only melts during mixing, and the fransifion from ice o water absorbs a |ot of
enargy, the femperature of the mix lowers significanthy.

In order ko be able to preduce this ice, an ice factory needs to be installed at the construction site. This
consists of a flake ice production unit and & storage faclity. Ice is transported from the storage facility
1o the baiching plant by means of a suitable conveyor system. After welghing, the ice is addad to the
111

The use of flake ice instead of cold waler has a much greater effect on the temperature of the concrale
mitx, due to the lange amount of heat that is necessary to melt the ice in the aggregate.

15.7.4 Aggregate Cooling with Water

In order to reduce the temperature of the concrete mix, cooled gravel can be used. The coclng takes
place on a special conveyer (wed belf) between gravel storage and mixes.

The gravel is in ransit on the wet belt is sprayed with chiled water. Used heated waler is collecled and
pumped back to the chiller. Lising a sadiment basin. In order o pravent the aggregate warms up from
the environmant heat or sun, the wet bell placed In an insulated casing,

15.7.5 Aggregate Cooling with Air

Cooling gravel with air Is an established method for cocling concrete and takes place in gravel storage
silns. Cold air is Blown through the filled silos in order to cool the gravel. The silos are modified in ordar
to optimise the streaming of cold air, and insulated in order to prevent warming by the environment or
the sun,
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15.7.6 Sand Cooling with Air

A fachnigue that helps reduce the lemperature of the aggregate considerably is cooling the sand, The
sand is passed through a horizontal refating drum, where it is fumed over,

Cold =ir is blown in the oppesite direction through the drum, comes into conlact with the sand and
coois the sand. The warmed air, which remains cooler than the surmoundings, is re-circulated in order
to increase fhe efficiency of the system.

15.8 Concrete Dam Construction

15.8.1 Aggregate Production.

Tha acceptabilify of natural aggragates is judged upon fhe physical and chamical properties of the
matarial and the accessibifly, proximity to the site and economic workabdity of the deposit,

15.8.2 Concrete Handling, Placing and Consolidation.

The procedure o be adopled for moving cancrete from the mixers on 1o the dam will be governed by
sita condiions, The problem is to transpart it fo the dam with the lsast possible segregation or change
in its consistency so it may be compacted uniformly into the dam withoul unreasonable effort. The
cableway is probably the simplast arangament. The filting mixers will feed the buckets; these are then
moved bo a pick up point under the cableway, transported smoothly to the block and emplied quickly
thraugh an air operated gate.

153.6.3 Three Tower Cableway | Tower Crane

The use of & belt conveyor has also been considered, but problems occur in kesping the bell
temperature stable in warm weather and also in windy conditions, The conveyors are usually coversd
and cold air is blown aver the concrele to lowsr ils placing temperature.

s The placing of a low-glump concrete, four Bayers in 2.3 m Bt
e Tractor mounled whralars.,

= Proper consoldafion of low-sump concrele is labonous and requires confinuous supenvision. The mosl
efficien! compactor is usualy the two man hand-held high-speed vibratar,

15.8.4 Formwork

Probably the most widely used Wt s 1.5m, however, on large dams a height of 2.3-3.0m is frequently
usad, With the larger lifts there are fawer movements of forms and fewer horizontal lift surfaces to be
cleaned. The high-ift formwork is unique and expensive with less prospect for re-use, heavier
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equipment is required for iffing the forms and the haal problems and risks of cracking in the concrate

are acceniuaied.

15.9 Project Organization
15.9.1 General

The project area Is spread over a length of about 500 m on the left and right flanks of River
Markandeya. Any planning of construction of a major dam including its componanis shall be supporied
by a praper infrastructuras all located within the project area. They are but not limited to

» Permanent and temporary colonijes
o Offices

» Roads

» Workshops etc

The present project envisages compleling all the aclivilies within 18 months including the required
infrastructure facilities.

The construction proposal considers carmying out e construction through confracting agencies by
dividing the project into probable sultable packages as under:

= Agcess roads, slope stabilization and cross drainage works. Permanent and temporary
buildings, waler supply, elechrification of colonies, communication systems, workshops and
stores, elc.

= Consfructions of dam and other appurienant works including energy dissipation arrangements,
elc

a  Hydro mechanical works including fabrication and eraction of gates and Hoist ete.

The ferrain in which the project is proposed s a hilly ferain and the guantum of design and
construction work involved is substantial. For ensuring timely completion of the project, close
coordination is required with all the stake holders, The crganization of the project has, therefore, baen
planned keeping the above in view, Broad features of this arganization struchure are described in the
following paragraphs.

15.9.2 Project Organization

The implementation of the project o maet the schedule of complation wil be under the purview of
various officars of the deparment, In this connection, an organization chart has been prepared as

under:
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The overall supervision will be under a Chief Engineer specially designated for the Ghatli Basavanna
Project. The Chief Enginesr would be assisted by separale wings to look &fter the planning,
construction management, qually conlrol, administration, financial and accounis aspects of tha projact
Thers will be a circle, headed by a Superintending Enginser o monitor all the acliviies envisaged in
the project, For civil works and other infrastructure development thers will be 6 divisions headed by 6
Execullve Engineer, 3 for dam works and 2 for other infrastructure works and 1 for Quality control
work. Each Execulive Enginesr will be assisted by 3 Assistant Executive Engineers, and 6
Assistant Engineers and other support staff,

Table 15,3; Detalls of Technical stafl

<IN, Technical Staff ’;f”g;f; Remarke
Executive Enginaer 6
Assistant Execufive Enginear 20
Assistant Engineer 5
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15.9.3 Project Administration

The Project Administration which also includes maintenance of colonies, dispensaries, public relations,
wellare efc. are Inoked after by an Assistant execufive Enginesr (Adminiskation) posted in the office of
the Chisf Enginesr,

It is also praposed fo have a Security officer along with supporting staff to camry out aspects concerned
with vigilance and secusily of the projec! areas,

The organizafion structure will be reviewed and firmed up as part of the detailed planning in the pre-
construction stage.

The project management shall funclion as a fully integrated team dedicated o the implementation of
the project. Every member of the team shall report regularly bo his officer-in charge and shafl be
subiect 1o review of his performance,

Tha Chief angineer assumes responsibility for all aspects of the project. His depufies hava to ensure
that their reports reflect the up to date status of the project at any point of tme. it is their duty lo
periodicaliy raview the progress of works, identify the problem areas, suggest remedial measures
incleding ®eir implementation and have a reslisic forecast of the sialus of the project in the
intermediate time frame.

To achieve the above objective, the Divisional Enginesrs shall ensure that they and their personnel ane
interacting regularly on a day-to-day basis with all the concemed personnel of the project whose work
has a direct impact on the progress of their own work, and take carrective actions, wheraver cafiad for,
to adhere fo work schedule.

1524 Technical Advisory Committes

A Technical Advisory Commitlee comgrising of renowned experts in respective fields shall be
constituted by KNNL. This committes will advise the project team through the Chiel Engineer on all
erifical aspects of project planning, design and cansiruction aclivifies

13.9.5 Reporiing / Reviews

The project will be subject o manthly reviews so that al concermed are aware of prograss o data, The
monthly repart will give details of manpower, productivity, schedule and costs. The purposa of thase
reviews wil be to highlight the problem areas and provide the required additional supervision and
achion to resolve the problem. The reports will be prepared using npuis from consultants. contractors,
cansiruction supenvisors, procurement officers etc., so that & realistic picture of the project |s avallable
far review and report.
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Chapter 16
Foreign Exchange Element
No Foreign Exchange Element is envisaged in this project.
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Chapter 17
Environment, Ecology and Forest aspects of the Project

17.1 Introduction & Background

Ervironmental Impact Assessment (EIA), a systematic process to idenlify, predict and evaluate the
significant environmental effects of proposed acions and projects which Is applied prier to major
decisions and commiments being made, Under this shudy the soclal, cultural and health affects form
an integral pari in order fo pravenl, miligate and offsel the significant adverse effects of proposed
undertakings.

Tha EIS study prevides informafion for decision-making on the emvironmental consequences of
proposed acfions; and promotes envircnmentally scund and sustainable development through the
identification of appropriate enhancemant and mitigation measuras.

With the infringement of the sile the impacls become more complex and larger in scale thus, In order
to reduce the burden of environmental impacts # becomes necessary lo undertake EIA study for
maintzining the sustainabilily of the project even afler the developmental processes.

Az par the guidalines of Minisiry of Environmant and Forest, Gowvt of India (1A-1 Division) the drinking
waler schemes does not aliract provisions of EIA notification, 2006, and its subssquent amendmeant,
2009 although there are some issues involied like submergence and R& R which may be
approprialely addressed by the State Government,

In view of the above, since the Ghatli basavanna project is a drinking water scheme EIA Clearance fof
the scheme shall be exempled. Further, the following issues shall be addressed fo ensure the
following steps/measures.

1. Mecessary permission [ clearance for diversicn of forest land for the project will be cbtained
from the designated authonty before commencement of the project.

2. Any other mandatory clearance / statulory permission from any other organization |
gepartment will ba obtained by the project proponant,

3. Anadequate R & R plan will be prepared and implemented wherever necessary with adequate
compensation to the project affected families.

4, Emvironment safeguard measure’'management plans Wwill be implemented in a timely manner,

3. During the construction period anviranmental good praclices such as dust suppression/control,
nalse control ete will be followed,
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17.2 Project Description

The proposed location of project area is at Ghatfi Basavanna at Latitude 16* % 11" N and Longitude
74* 47 18" E in Gokak taluk of Belagavi district. The Catchment area of mver Markandeya up to the
propased reservolr project is 1,016 Sg. Km. A fall of about BS m is available in River Markandeya in
the reach between proposed site and Godchanmalki falls. Considering the height of the dam and also
narrow gorge available at the dam site it is also possible fo generale cheap hydro-alectric power.

l Ji

Figure 17.1: Google Map of the Current kocation

Ij.-.

o

a1 n e

Figure 17.2: Google earth Image showing aerial view

The Ghatti Basavanna project consists of fhe following main components:
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17.3 Forest types in Study Area

Baigaum disirict has fifth place in forest area among the districts of the state. [t has 14.16 percent of ifs
tolal geographical area under forests. Due lo various faclors like rainfall, edaphic, beotc and
managamen! praclices the forests of Belagav districts can be broadly dassify info the following
calegories,

= Southern Tropical Dry Decidwous Forest (Dry Teak Forest) - Tectona grandis, Terminalia
crenulata, Largerstroamia el
= Southem Tropical Dry Deciduous Forest {Southemn dry mixed deciduous forest) - Anogeissus
|afifiolia, acacia catachu & Choroxylon swietenia etc
= Southern Tropical Thom Forests (Southern thom forest) - Chloroxylon Swistenia, Albizzaia
amara & Acacia chundra eic
e Southern Tropical Thom Forest (Southern thom scrub) - Albizza amara, Azadiachta indica efc
= Southern Tropical Thom Forests (Southern Euphorbla scrub) - Euphorbia tirecall, Dodonasa
etc
In the study area, Scuthemn Tropical Thom Forest and Southern Tropscal Thorn Forests are found in
the region with rocky cutcrop and stunted vegetation.

17.4 Flora

1741 Trees

Commonly found tees in the region are Acacia ArabicalKarijall), Albizzia amara (Tugll), Albizzia
lebbek{Bage), Albizzia odartissima(Godda hunsi), Arocarpus integrafolia (Halasy), Azadirachtu indica
{Bevu), Bambusa ArundianaecalDowga), Cassia fislula (Kakke), Canssa caranda{Kawli), Ficus
species (At Ala, Arali), Hardiwickia binate(Kamara), Inga dulce{llali Hunse), Imperata cylindrical
(Elephant grass, Holoptelia integrifolia (Tapsi), Pongania pinnata(Hulgal), Prosopis julifiora (Ballari jali),
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Randia dumetorum {Kari}, Syzlgium specieas (Nersle), Shorea talura (Salari), Streblus asper (Mittal),
Terminalia arjuna (Holematl) and Zizyphus species (Bare, pargi etc).

17.4.2 Shrubs

Acacia latronum, Bridefia stipulars, Caesalpinia mimosoldes, Callicarpa fomentosa, Cantlum
dicoccum, Carissa carandas, Clerodendrum viscosum, Desmadium pulchelium, Eranthemum roseum,
Helicteres Isora, Holarthena anfidysenterica, Ixora arborea, Lantana camara, Randia dumetorum,
Solanum giganteum, Strobilanthes callosus, lpomoea lllustris, ete. Climbers such as Phanera vahli,
Acacla pennata, Calycopteris floribunda, Dabergi avolubiis, Gnefum ula, lpomea spp., eic Bamboos
such as Bambusa arundinaces, Dendrocalamus sfrictus, Oxytenanthera menostigma, Ochlandra
scriptoria, i,

17.4.3 Medicinal Plants

Achyranthes aspera, Ageralum conyzoides, Allemanthera pungens, Alternanthera sessilis, Arundo
donax, Chrozophora roftlen, Chrysanthymurn indicum, Crodon bonplandianum, Cynodon daclylon,
Oxalis cormiculata, Calotropis gigantea, Clercdendrum inerme, Durania repens, Lantana carmara,
Parthenium hyslerophorus, Waltheria indica, etc

17.5 Fauna & Avifauna
17.3.1 Ghataprabha Bird Sanctuary

Ghalaprabha Bird Sanctuary is situated between 160 10° 007 io 160 14' 46" North lafitudes and
between 700 40' 13° 1o 740 50' 00" Easl longitudes at an area of 28.78 square kilomeatres, and its
boundaries enclase a sirelch of about 28 km of the Ghataprabha River, including the reservoir
resulting from the dam built near Dhupdhal, The sancluary 15 known for migratory birds such as the
Demoisslle crane and European while stork, along with endemic birds like peacocks, Egrets (Cattle,
large & Lifle), white ibis, Lesser pied, snakebird, storks (open billed), Litle cormarants, spaan bill, king
fisher, Red watile lapwing ste.

The proposed project falls al a distance of 2.7 Km of Ghataprabha Bird Sancluary invaobving
Ghataprabha River of near Konnur and Gokak RF, The proposed project is located al a dislance of 2.7
km from the Ghataprabha Bird Sancheary where most of the area are barren and dry, One af them at
wesl of Dhupdal lake Is swampy and anocther has a good growih of Acacia arabica, (karfjall),
Pithecallobium dulce (Sihunce) and Bambusa arundianaeca {Dewga) both are introduced species.
Acacla arabica and Imperata cylindrica (Elephant grass) are considered of special interest, as fhey are
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good for nesting. Acacia auriculiformis is the most dominant tree species followed by Corymbéa
citrindora and Azadirachta indica.

The avfauna found in the sancluary area Plocaus philipoinus{Bays weaver bird), Halcyon pileata
(Black capped king fisher), Columba livia (Blue Rock Pigeon), Disrurus ad simiflis (Black cdrongu),
Caglile Egret{Cagitle Egretx), Acridotheres fristis (Common Myna), Anhinga rufa (Darter or Snake
bird), Anthropvides virge (Demalsalle crane), Ciconla (Eurapian white slorks), Bubo Zeylonengis (Fish
owis), Francolinus Pondicerianus(Gray pariridge), Corvus splandens (House crow), Passez
domesticus (House Sparrow), Cursorious bitorquatus (Jerden's Double banded Courser), Convus
macrorhynchos (Jungle Crow), Eudynamys Scolopocea (Koel), Egreita garzefta (Litie Egret), Ardecls
alba (Large Egret), Psittaculo supatria {Large indian Parakest), Phylacrocorox niger (Litle Commorant),
Motacilla mader aspatensis (Large pied wagtail), Anastomus oscitans (Open biled Stork), Andecla
grayii (Pond Heron), Pave cristatus (Peocock), Vanedlus indicus (Red watlled lapwing), Pelargopsis
capansis {Stork biled king fisher), Platales leucorodia (Spoon bill), Threskiomis melonacephala (Whits
ibis), Ciconia (White wrock).

17.5.2 Mammals

The commonly found in the sanciuary area are Herpestes edwardsi {Common mangooss), Vulpes
benghalensis {Indian Fox), Hystrix indica (Indian Porcuping), Lepus rigricoltis (Indlan Hare) and Caris
aureus (Jackal),

17.5.3 Fishes

The river Ghataprabha flowing around the boundaries for the stretch of about 28 kms of the Bird
Sancluary remaing home for the varous fish apecies such as Cyprinus camplo, Tor Khudres,

Hypsalobarbus Kolus, Hypselobarbus pulcheSus, Ompok bimaculatus, Wallage attu, Oreochrarmis
miossambicus, atc.

17.6 Environmnetal Impacts and Mitigation Measures

17.6.1 Impact on Biological Environment During Construction Phase

17.6.1.1 Alr Impacts on Flora
. Consfrucion actvities lead to deposition of dust on leaves thereby affecting photosynihetic

activities of frees causing wilting/necrosis of leaves.

«  Mitigation measures: water sprinkling activities will be camried out io avaid deposiiion of dust
on trees.
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17.6.1.2 Noise Impacts on Avifaunal Species of Ghataprabha Bird Sanctuary

The noise generated due io blasting, consiruction activities, vehicular movements, DG sels,
operation of construction equipment's, elc will affect the avifaunal behavior of Ghataprabha
Bird Sanctuary and the local region.

Mitigation measures: Construction activities will be carried out during day tims. Controlled
blasting hall be adopted for blasting activites.

17.6.1.2 Water Impacts on Aguatic Biodiversity

Improper storage and management of muck or debris, solid waste and sewage from kabour
camps [eads fo water pollution thereby affecting water quality and aquafic bicta.

Mitigation measures: Segragation of wasles and disposal of wastes to municipal authorties,
storage of muck properly in designated areas, hanging solar fences etc will be implemented,

17.6.1.4 Land use Impact on Biodiversity

The project involves land acquisition of 622,90 Ha and diversion of 513,10 Ha of forest land
thersby affecting the land use and land cover of the region. Removal of trees for construction
activifies leads to loss of habital. Construction of dam leads to submergence of 580.42 Ha of
land,

Mitigation messures: Land acquisiion will be camied out as per The Right o Fair
Compensalion and Transparency in Land Acquisition, Rehabilifation and Resettiement Act,
2013. Green belt developmant and compensalory afforestation activities will be camied out as
par the provisions of Forest (Consenvation) Act, 1860.

17.6.1.5 Impacts During Construction Activities

S.ONmkare

Huniing, poaching, read kils and accidents of avifauna and smaller mammals may be noficed
during construction activities. Construcfion of dam affects the movements of fishes in the
Ghataprabha river. Construchion of dam imvolves submergence of 470,62 Ha of forest |and
leading to habitat loss of biodiversity,

Mitipation measwures: Awareness fo the labourers with respect to importance of scheduled
species and RET species wil be provided o aveed hunting of animals. Sluice gates will be
provided in the dam for movement of fishes. Infroduction of fingerings enhancas proliferation
of fishes thereby improving agualic fauna of Ghafaprabha River. The project upen
impiementation will enhanca the local blodiversity, craate habitats in the backwaters.
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The defailed impacts and mifigation measures will be studied durng EM/EMP studies.

17.6.2 Impact on Biclogical Environment During Operation Phase

There will be creation of wildlife habitats in the backwaters of the proposed dam.
There will be proliferation of fish specles,
There will be increase in the diversity of floral and faunal species.

It acts as water hole for the medium and small sized mammals of the ragion and it also
improve prey-predator relationship.

Upon implementafion it enhances the avifaunal biodiversity of the Ghataprabha Bird Sanctuary
located at a distance of 2.7 Km from the proposed dam.

17.7 Compensatory Afforestation and Net Present Value

The project Imvolves diversion of 587.07 Ha of forest land which is under submergence area,
Therafore, the land of Compensatory afforestation activities will be [dentifled and the Management
Plan with respect to Forest activities will be Implamented.
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Chapter 18
Estimate

18.1 Broad Guidelines for Preparation of Project Estimates for Major Irrigation
and Multipurpose Projects.

The Project estimalas prepared are based on the " Broad guidefines for preparation of Project
Estimates for major & multipurpose Projecis® issued by central Waler commission and its revislons.

18.2 Classification of Units
The project works have been grouped into the follawing units;

I Unit-l: Head-Works including main dam, spllway, outlet works energy dissipation devices,
regulatars including diversion warks.

i.  Unitll -Main canals, branches, and distibution system inclusive of all pucca works — Not 2
part of the present project

fiil.  Unit Il - Hydro-Electric Installation- Not a part of the present project
iv.  Unit-IV- Navigation works - Not a part of the present project

v,  Unit-V -Water supply works-Mot a part of the presant project. However provisions have baan
made io releass the waler, Localions have been marked in the master plan for establishing
treatrmant bafore supplying potable waber.

vi.  Unit-Vl- Command Area Davelopment Works-Not a part of the pressnt project

18.3 Account Heads
18.3.1 Minor Heads

(1) Direct Charges
These shall include e followings:
l. Works
Il. Establishmsnt
ll. Tocls and Plant
IV, Suspense.
¥. Receipts and recovenies on capital account
(if) Indirect Charges:
Thesa shall include the following:
@) Capitalized value of abatemeant of land revenue, and
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b} Auditand account charges.
18.3.2 Detailed Sub - Heads Undear | - Warks
The detais of the Sub-heads under | - Works are indicated below.
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A - Praliminarias

B- Land

G- Works

b- Regulators

E- Falls{for canals ondy)

F- Cross Drainage works({for canals only)

(3- Bridges (for canals only)

H- Escapes

I- Navigation warks

J- Power plants civil works

K- Buikiings

L-for canals only

a) Earth wark

b) Lining

o) Senvice roads

h-Plantation

M- Tank and Resamoir

- Miscellaneous

P- Maintanance

1% of cost of | - works less(A+B+M+0+0+X+Y)

(- Speclal T and P

R- Communication

S Power plant and Electrical sysfem

T- Waler supply works{LS)

U- Distributaries, Minors & sub minors

V- Waler courses and Fiald channels

W- Drainage

- Environment and ecology

- Loas on shock & Unforeseen

18.4 Abstract of Cost

Ho. | Particulars Total Rupoes in Lakhs Remarks

1 A- Preliminary 175370 Details Enclosad

2 B- Land an19.54 Details Enclosed
FOZ24 00

3 - Works Details Enclosed

4 D- Regulztors 251099
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Mo, | Particulars Total Rupees In Lakhs Remarks
2 E- Falis(for canals only)
B F- Cross Drainage worksifor canals caly) L
7 (3- Bridges (for canals only)
g H- Escapes
g |- Mawigation works NIL
10 | J-Power plants civil wodks MIL
11 | K- Buildings B650.00 Details Enclozed
L-for canals anly
12 A E_m_-h b NIL
b} Lining
) Bervice mads
13 | M-Plantation 20.00 Detals Enclosad
14 | N- Tank and Resarvoir MIL
15 | O Miscallaneous T2.00 Dredads Enclosad
P- Mainvtanance
" 0,5% of cost of | - works less{A+B+M+0+Q=X+Y)} | 366.97
17 | Q- Bpecial Tand P 60.00 Dedaits Enclosed
18 | R- Communication MIL Dstails Enclosad
19 | 5 Power plant and Electrical system ML
20 | T- Water supply works(LS) MIL
21 | U- Dslributanes Minors & sub minors NIL
2 | V-Waler courses and Field channels NIL
23 | W-Drainage NIL
24 | ¥- Environment and ecclogy 3756.00 Details Endlosed
25 | Y- Loss on stock & Unforeseen
0.25% of | works less [A+B+M+0+0+X+P)) 183.48
Total cost of | works BB625.68
" E;lﬂljh:lliﬁhmﬂﬂl {1 % of cosl of | works less B - 702.24
0| Tools & Plants (1% of | works including B) NIL
IV Buspenss hIL
W Recaipts and recoveries on capital account
a) Recoveres on account of K-busliding 15 % NIL
salvage value of building cost.
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Mo. | Particulars Total Rupees in Lakhs Remarks
b) Recoveries lowards resale transfer of special T
& P @ 75 % of machinery & 20% of cost of | NIL
vehicla
Total Direct charges EBO32T.92
INDIRECT CHARGES
a) Capitagised value of abatement of land 8020
revenuel 1 % of B land) '
bifwdit and Account charges (0.5 % of cost of |
44313
works)
Total Indiract charges 53332
TOTAL DIRECT AND INDIRECT CHARGES BOR51 24 Lakhs
BT 912284
TOTAL DIRECT AND INDIRECT CHARGES
WITH GST BEGE4.19
Rounding off 15.812 Lakhs
Total cost of the project with GST 2000000 Lakhs
990.00 Crores

(Rupees Nine Hundred and Ninety Crores Only)

The graphical repregantation of the cost components are given hereunder:

0000

Fo2za

FO000

z
g

Arsount in Lakhs

SR

Ciam and allisd vorks
Discription of Work

18.5 Preparation of Estimates

019,54

Lamdl

The estimata for varous components of the project work comprises of two paris. Firstly, the estimate
of quantities for the identified items for each work and secondly the cost estimate which is based on

rates for each jfem of work.
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Further the estmates comprise of three major categories namely estimale for civil works and estimate
of hydro mechanical works. There will be other compaonenis Bke projact roads, bulldings eic.

The estimate for quantities for civil works is based on the drawings prepared based on preliminary
designs and assumptions.

In case of hydro mechanical works, the weight of gates & embedded parts and hoist capacities are
worked out based on the empherical formulze provided In the schedule of Rates of W.R.D.O of Govt.
0f Kamataka.

The rates for hydro mechanical works is based on 3.R of W.R.D.0 Government of Karnataka.

For each ilem of work, provision is made for contingency @ 3% and 2% towards work chargad
establishment,

Thi cost arrived at for each item Is rounded off to the near rupee in Crores,

18.6 Detailed Estimates of Costs | - Works

. Werks

A, Preliminary .

A provision of Rs. 2073.70 lakhs is made for charges for detailed survey, investigation, preparation of
Designs, Drawings, Eslimales and DPR, Third Party Cuality Audifing efc and other prefiminary works
as required for the project.

B. Land

A provision of Rs, 3019.54 lakhs is made in the estimate towards Land acquisiion for construction of
Dam And allied works

C. WORKS
A provision of Rs 70224.00 lakhs i made in the estmate fowards, construction of Dam and allied

Waorks

D. Regulator and Measuring Device
A provision of Rs 2519.99 lakhs is made towards Hydro Mechanical works of Dam, constrecfion of
spillway gates, river sluice gates, and Hydro Mechanical works.

E. Falls
Mo provision is made in the estimate.

F. CDWorks
Mo provision is made in the estimale.
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G. Bridges
Mo provision is made in the estmate.

H. Escapes
Mo pravision is mada in the estmate.

. Navigation Works
Mo pravision is mada in the estimats.

J.  Power Plant Civil Works
No pravision is mada in the astimaia.

K. Buildings
A provision of Rs 650,00 lakhs s made in the estimate towards construetion of office buildings and

staff quarters in the project area.

L Earthwork
Mo provision is made in the estimate as consfruction of canals ks not envisaged in the present project

M. PLANTATION
A provision of Rs. 20.00 lakhs is made for planfing frees along the periphery of the submergance
ared, approach rmads and at colonies,

M. Tanks and Reservoirs
Nio pravigion is mada in the astimala.

0. Miscellaneous
A provision of Rs. 72.00 lakhs is made in the estimate

P. Maintenance

AL 0.5 % of cost of | - warks less (A+B+M+O+Q+X+Y), 2 provision of Rs. 366,97 lakhs is made in the
estimate.

Q. Special Tools and Plants

A provision of Rs. 60.00 lakhs is made in the estimate

R. Communications
Ma provision is made in the estimate.

5. Power Plant and Electrical Mechanical System
Mo provision is made in the estimate

T. Water Supply Warks
Mo provision is made in the estmate.
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L. Distributaries Minors and Sub-Minors
Mo provision is made In the estimate.

V., Water Courses
Mo provision ks made in the eatimats.

W. Dralnage and Protective Works
Mo provision ks made in the esiimata.

X. Environment and Ecology
A provision of Rs. 3756.00 lakhs is made lowards Catchment area freatment, restorafion of land,
public health measures contol of acquatic weeds and supply of here fue! wood for workers

Y. Losses of Stock
A provision of Rs. 183.48 lakhs is made in the estimate at 0.25% of the cost of | — works less A,
B,O,MPQ and X as par CWC guidance.

Total of | Works — Rs, B8625.68 lakhs

18.7 Detailed Estimates of Costs Il - Establishmant

The project will be executed by exisfing sal up of KNNL offices. A provision of Rs 702.24 lakhs is
rade towards Esfablishment charges ie. 1 % of tofal | works

18.8 Detailed Estimates of Costs Il - Tools & Plants

Small TEP 1% OF | - Works
Mo provision is made in the astimate

18.9 Detailed Estimates of Costs IV - Suspense
Mo provision is made in the esfimate,
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18.10 Detailed Estimates of Costs V - Receipts and Recoveries on Capital
Account

a) Recoveries on account of K — Building at | -Ni-
15% salvage value of building cost

b) Recoveries towards resale, transfar of | -Ni-
epacial T & P @ 75% of machinery and 20%
of eoat of vehicle

18.11 Direct and Indirect charges

Total Direct Charges
& provision of Rs. 89327.92 lakhs is made in the esfimate,

Indirect Charges

a) Audit and accounts chargas (1% of | —works) Rs 80.20 lakhs

ol Capitalized value of abatement of tand revenue (3% of | Rs 443.13kakhs
the cost of B lands)

Total Indirect Charges

A provision of Rs, 533.32 lakhs s made in the estimate
Total Direct and Indirect Charges

Rs. 69861.24 Lakhs

Grand Total

Rs. 20000.00 Lakhs

Say 990.00 Crores

Refar Addendum-3 for A to 7 Abstracis,
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Chapter 19
Financial Resources

19.1 Present Position of the Scheme Regarding its Inclusion in the Plan -
Concurrence of the State Planning Finance Department

As a measure 1o conserve water and also o meel indusirial needs besides feeding the selected tanks
in Ghatapraba basin, Government of Kamataka s planning 1o bulld a reservolr across river
Markandeya near Ghalti Basavanna. The iotal outlay of the project as per the preliminary estimata
prepared based on the current Schedule of Rates 2018-19 exdended for 2019-20 is esfimated to ba
Rs.990.00 Crores,

Consequent 1o the approval of the scheme, Governmeant of Kamataka would ke fo make provision for
a special outlay in their budget in order to meet the project expenses over a period of two years. To
that extent, the State Planning Finance Depariment of Government of Kamataka will be approached o
get the necassary financial outlay,

19.2 Provision for the Sector / for the Scheme in the Plan

Caonsequent to the approval of the scheme by the stalistory avthority such as CWC, and ako from
Ministry of environment Forest and Climate Change, the project implementation agency / autharity will
revisa the eslimate and update the same 1o the current year of Schedule of Rates before star of
implementation,

The revised estimaie will be presentad fo the State Planning Finance Departmant of Govemment of
Kamalaka for giving its concurrence and obtain necessary project funds, Besides, the exfent of project
funding approved by the Finance Depariment will be allocated in the budget of the respective year.

19.3 Central [ Foreign Aid Contemplated, If Any

The present project envisaged by the Government of Kamataka meels the basic requirement of
common man such as, drinking water and ecology and environment conservation. As such, it is the
responsibility of the Govermment of Kamataka fo ensure when such projects are implemented,
recassany funds are alocatad.

To that exdent, Gevernment of Karmnataka s commitied and hence necessary allocation will ba mada in
the budget for the speedy implementation of the project.
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19.4 Information on Similar / Related Pending Projects in the State, Their Status.
Stage [ Percentage of Completion, Percentage of Expenditure Incurred and
Average Annual Expenditure by the state on these Projects Put Together
Year-Wise During the Last 5 Years

Mol applicable.

19.5 Commitment on the Work in Progress in the Plan and Allocation Available
for Starting New Scheme

As narraled in the earfier paragraph, locking Inio the need for meeting the basic requirement such as

drinking water and improving the Ecology and Environment, Government of Kamataka is likely to

earmark necessary budget fo meet the initial project expenses and also the entire project cost

Government of Karnataka will definitely initiate action in making further allocation for the speedy

implementation of the project

19.6 Effect of Inclusion of the Scheme in the Plan on the Schedule of Other
Works in Progress Budget Staff, etc

Government of Kamataka has exceSent frack recond in lerms af managing the revenue and also

allocaling the budgets for projecis of national importance and projects which will meet the basic nesds
af the paopla,

Hence, while allocating the necessary budget, it will be ensured that ofher on-going similar projects will
not be disturbed due o the inclusion of this and to that extent necessary provision will be made.

19.7 Requirement of Funds for the Scheme and its Yearly Phasing as in Project
Report

The project is proposed fo be completed in a span of twe years and accordingly the budget will be as
under:

No | Year Amount in INR Crores
1. First Year Z8B.03
2. | Second Year 480.05
3. | Third Year 221.92
Total 980.00
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19.8 Adequate | Strengthening of Organizational Set Up for Execution for all
Projects Together as Contemplated

KNNL, the nodal agency for executing the projects in the Ghataprabha basin will be the implementing
agency. Under this, il is proposed o have a separate rone for the said project headed by the Chisl
Enginser and assisted by Supefintending Engineers, Exaculive Enginesrs and Assl Execulive
Engineers, RefarFigure 15.1: Organisatlon Chart

19.9 Advance Action Proposal for Starting the Preliminaries of the Project, If Any

Government of Kamataka & likely fo allocate required amount in their budged for the current year in
order to camy out the preliminary activities such as preparation of detailed Project Report and other
appurtenant activities.
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Chapter 20
Revenues

20.1 Basis of Profitability Analysis

The profitability of the project Is caloated based an “With and without” concept.,
The analysls is based on annualized cost and banafit

Full "Free market” conditions are assumed. This means that all the labour and material costs
of both inputs and oufpuls are at their opportunity costand so no shadow pricing is dane.

Profitability index is used in BC ratio, which is defimed as the rafio of annual banefi fo annual
cost,

While implementing the Ghatfi Basavanna Project, the following facts are to be considered in
the profilability analysis.

Construction of Dam with Sluice and appurtenant siructures

Acquisition of 73464 Ha of land which ks going io be submerged.

The R & R component involved with land acguisition and resettiement of villages.

20.2 Annual Benefits
Annual benefits will be warked out In terms of meeting the drinking waler and industrial needs.

20.3 Cost Component Considerations

20.3.1

General

While implementing Schemes, the following costs are to be apportioned Into each scheme in proportion
to the respective |migated Command Area. The various costs and other pertinent Information are:

The land coming under submersion Is 670,88 Ha, which & lo be acquired. The coslt of land
coming under submengence Is Rs 5820.27 Lakhs

The R&R component involved will be for land acquision and reseltlement of villages costing
Rs 1770.00 lakhs

Cost of construction of Concrete dam and retated appurtenant structuras including nver bed
sluice al a cost of Rs 70224.00 Lakhs
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20.3.2 Operation and Maintenance (O&M) Charges
The present rate of operation and maindenance per TMC of potential (inclusive of establishment)
considared is 0.5 to 1.50 % of the works portion

20.4 Annual Cost Details

= The Capilal recovery of civil works is taken as 1% depreciation plus 10% interest (With the
existing economic condition 8% Interest should be sufficlent However 10% is used as a
eonvention).

=  The capital recovery of hydro mechanical comgonents is again considered as depreclation as
per norms mentioned above plus 10% inferest on capital cosL

+  Taxes being only transfarred paymeni are deleted for the cost in calculating economic indices.

e  The cosl of the land is cleded in computing the annual cost So the annual benefit foregone
from this land is not considered to avoid double counting..

Conmikmt E | Tashnobegies Private Limited, Bergsiun Page {54



Tener ‘Harmataka Mesravan Kgem Limiesd Ehotl Besevmena Drinking Wale' Prgjmsl
DETAILED PROJECT REFDRT

Chapter 21
B.C.Ratio, Financial Return and Internal Rate of Return

Ghatti Basavanna Drinking water project is envisaged to be developed in single stage for ensusing
spesdy implementation of the project so as fo mest the drinking waler needs of the people in Gokak
taluk and ofher identified taluks falling under Ghatapraba basin..

The revenue from the project is contemplated only in terms of cost towards drinking water supply fo
municipalities and industries, Accordingly, the following parameters hawe been considered while
arriving at the value of the gross revenua generated from the projact,

i | Drinking Water charges | MCUM |  7B.160 150.00 11724 48
2 Industry water charges | MCUM 14.160 400.00 5664.00
Total 17388.48

E C Ratio and IRR

The financial feasibility of the project is examined through the financial indicators such as NPV, FIRR
and BIC ratio. For a project to be feasible, the NPV value at the defined discount rate should be ‘0" or
greater than *0'. The Intemal Rale of Retum should be more than the lending rates of financial
ingtitutions which are normally in the range of 10 ta 12%. The Benefit cost ratio shall be more than 1.0
at the predefined discounted rafe.

Basad on the above guidelines, the financial feasibility in terms of NPV, FIRR and BIC ralio has been
worked out for a total durafion of 50 years including 4 vears construction period. The analysis has
resulted in following:

4, NPV at 10% discount rate is Rs, 51503.4 Lakhs which is greater than 0
5. Financial Intemnal Rate of Return (FIRR) is 16.34% which is greater than 12.0%
6, BiC rafio is 1.54 which is greater tan 1.0

The detaled analysis is fumished as Appendix 9.
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Chapter 22
Future Utilization of Facilities Created (Buildings)

Mast of the facilities such as buildings, sccessibility, communication network, treatment plants (STP &
WTP) and other infrastructuras will be located above the FRL and the samae will be retainad after
carrying out minimum repairs and maintenance and ufilized dunng O & M.
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Chapter 23
Conclusion and Recommendations

23.1 Conclusion

The present proposal of Ghattl Bagavanna Drinking water Project in its enfiraty helps in achieving the
following objactives anvisaged.

= To facilitate in creating storage fo meet the Drinking water requirements of Gokak town and
surrounding villages, taluks in the Ghataprabha Basin within Kamataka.

= Tomeet the ndustrial waler requirement in and around Gakak taluk,

» To feed selected tanks in and amound Gokak fown to faclilste sustaining livestock and
rechargmg of underground water.

= To protect the Gokak town from inundation during peak floods in Markandeya River,

23.2 Recommendation
2321 General

The project involves construction of convenfional civil struchures as defailed below. The project
construction work is recommended o be taken up on fast track basis and construction shall be
completed in a period of 18 montha including & months for development of infrastructurefacilities.
The projact componant Includas:

«  Civll werks comprising of Dam and appurtenant works

» Related Infrastneciure and rehabiltisation of 2 temple s.

23.2.2 Preliminary and Pre Construction Works

To ensure project complefion in 18 months, it is essenfial to accomplish the following activities in a
period of 3 months before start of Main Civil works, However some of the activities will conlinue during

project phase. The following main activities are required for precansiruction and canstruction phases of
the project:

« Techno sconomic Clearance

» Pra-construction investigation

» Environment, Forest and other statutory clearances

¢ Acquisition of [and

« Completion of main infrastruciure facilities such as reads and buiidings.
« Completion of detaled design and specificaiions
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= Financial Closure

o Tender and Award of main Civil and Hydro Mechanical works incleding related
Infrastrscture works,

s Commisgloning ralated activities.
23.2.3 Civil & Hydro Mechanical Works
For eompledion of the Civil & Hydra Mechamncal works, the total ime proposed s 18 months. Adequale
construction equipment planning has baan dona 1o achieve the desired progress rates.

Timely comphetion of construction works also dapands on the timely supply of consfruction material to
Déversion site, through existing approach roads. Sufficient storage shall be ensured at project site to
ensure confinuouws construction and implementation within the schedule.

2324 Construction Power

Availabilty of adeguate construction power plays a major role in the scheduled completion of
construction works. Construction power required for various companents shall ba mainly arangad by
confractors. Power for projact offices and colony shall be supplied through dedicated D.G.Sefs.
However, if power is available in the local grid the sama shall also be uiilized for construction of the
progect

23.25 Project Cost

The tofal cost of the Ghatti Basavanna Drinking water Project is worked out to be R9.990.00 Crores.
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23.2.6 Recommendation

The proposed Ghatti Basavanna Drinking water Project, on implementation will serve these major
purposas for which it has bean envisaged.

=  Assured supply of drinking bwater to all the pecple envisaged in the project within Ghatapraba
basin.

» Agsured supply of water to indusiries located within (Gokak Taluk and surrounding areas.

= Help in augmenting the tank filing scheme and recharge of under ground water table.
»  Supply of assured quantum of water for sustaining live stock.

= [mproving the ecology and envirorment of the river basin,

= Creation of job opportunities and the locaticn will be an imporiant tourist destination.

Ghatti Basavanna Drinking waler Projest with an FRL of 618.00 m and having 2 storage capacity of
& TMC proposed in this DPR 8 techno-sconomically viable and the project is recommeanded for
implamentation.

¢

Consultant Assistant e Engineer,
E |TH|1-I'I-D[D]lll Pyt Lid. KHNNL, GRBCC Sub division No,5,

Bangaluru, & Gokak,

1
%&M Superintending Englnesr,

KNMNL, G Division No.3, KNHL, GRBCC Circle.
Gokalk £ 90 Hidkal Dam.

Gensullan B Technelogise Frivaie Lisiied, Bangahseu Hane 159



KARNATAKA NEERAVARI NIGAM LIMITED

GHATTI BEASAVANNA DRINKING WATER PROJECT

CONSTRUCTION OF GHATTI BASAVANNA DAM ACROSS MARKANDEYA RIVER
IN GOKAK TALUK, BELAGAVI DISTRICT, KARNATAKA

DETAILED PROJECT REPORT
VOLUME - |

Addendum -1
Abstract Cost Estimate
(A to Z Cost as per CWC format)




3hati Bassvanna Dnnking water Peoject
CramerKematzka Meeravan Nigam Limied Detaiied Progect Rigod
s Basrmens [tirking waler Prrogac)
e Hnmaakn Meersver Mgarm Limed Dintitar] Pt Bogey)

KARNATAKA NEERAVARI NIGAM LIMITED

GHATTI BASAVANNA DRINKING WATER PROJECT
CONSTRUCTION OF GHATTI BASAVANNA DAM ACROSS MARKANDEYARIVER IN
GOKAK TALUK, BELAGAVI DISTRICT, KARNATAKA

GEMNERAL ABSTRACT
AS ADOPTED BY THE TECHMICAL ADVISORY p_m.m_lT_H-:_E_uE_WG
Amount
:; Particulars Rupans in Lakhs Remarks
| |Divest Charges of Works :
1 |- Preiminary 1753.70
7 |B-Land ooiaka -
1 |C-Warks TO72400
£ |0- Regulators 251990 -
& |E- Falis{for canals only)
& |F- Crass Drainage warks{far canals only) Wi
7 |G- Briges (far canals only) -
8 [H- Escapes
9 |l- Navigation works MIL
10 |J- Power plants civil works HIL .
11 |K- Buidngs 650,00 =
12 |Lfor camels crly
{a] Earth work ML
b ining
cj Service roeds
13 [W-Plartation 20,00
14 |N-Tank and Resarvalr NIL
15 |0- Miscellanecus 7200
16 |P- Meintanancs
(1.5% of cast of | - works lass(A+BebbeOeQeX+Y) 36687
1 |Q Special Tand P - 60.00 —
18 |R: Communication MIL
10 |S. Powsr plant and Electical system HIL
20 |T- Wader supply works(L5} MIL
21 |U Distributaries Minors & sub minors HIL
22 |- Wialer courses and Fiald channals HIL
23 |W- Drainage MIL
24 |X. Envirarment and ecology 756,00
25 |¥-Loss an slock & Unfaresesn
0.25% of | works less (AeBeli+ 0404+ X4F) 18348
Tatal cost of | works BB625.60 -
Il |Estabishment {1% of cost of C-Works) 102,24
E Touls & Plants {1% of | warks incliding B} L

Lomidtant: E | Tachesingies Pol. Lid
Consufiant: E | Tachnologies Py Lid.
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3l : Amouni
Mo, Particulars Rigios it Lakis Femarks
IV |Suspense HIL
V' |Receipts and recoveries on capital account
7 |Recoveries on accound of K-huikling 5% salvape
walus of building cost, NiL
b} |Recoveries towards resale ransfor of special T & P @)
75% of machinery & 20% of cost of vehicle NIL
Total Direct Charges 8932792
VI |Indirect Charges
a) Capifalised value of abatement of kand revanue (1% aof 9090 <
20
B-Lands)
B] | pusd anid Acoount changes (0.5% of cosl of | works] 44313 ~
Total Indirect Charges| 53132 ~
Total Diract and Indirect Charges| 8966125
Vil 55T 92284 -~
Total Direct and Indirect Charges with GST 92984.19 -
Rounding off 15,808
Total cost of the project with GST] 9900000 Lakhs:
980,00 Crores -~
Rupees Nine Hundred Ninety Crores Only
Consultant Agsistant &Mﬂm
E | Technologies Pyt, Lid, KMNNL, GRECC Sub division No.5,
Bunialulic Gokak,
Emsél;;nur Superintending Enginear,
KNNL, GRECC Division Ne.3, KNHL, GRECC Circla.
Gokak Hidkal Dam.
Ehh_f Engineer,
KNNL, Irigation (N) Zane. 503 ¢ cboreistnd
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CwnerHamataks Mesrevas Mgam Lisiled

Ghattl Basavarna Duirking waler Project
Dietailed Project Report

KARNATAKA NEERAVARI NIGAM LIMITED

GHATTI BASAVANNA DRINKING WATER PROJECT

CONSTRUCTION OF GHATTI BASAVANNA DAM ACROSS MARKANDEYA RIVER IN
GOKAK TALUK, BELAGAVI DISTRICT, KARNATAKA

A-PRELIMINARIES
Sl Amount
No. g (Rs.in Lakhs) | Romarks
PREPARATION OF DETAILED PROJECT REPORT AND EIA/EMP STUDIES
1 [Consultancy services For detailed survey, investigation,
preparation of Feasibility repon, Detafled project repart, power
polential studies, detalled designs, drawings, esfimates and bid|  498.00
dacumants
2 |Comsullancy services for preparation of Detailed project report
as per CWE guidelinas, llasioning with all dirsctorates of CWC
for oblaining clesrance, lfand acquisiion, R& R studies,
formation of RC centered, preparation of designs, drawings, 4B4.70
asfimates, detzied project meport and bid documents for
rehabiffation works
3 |Consultancy servicas for preparation of EWWEMP report 170.00
4  |Esfimate for Consultancy sarvices for obtaining forest cearance
19800
& |Consultancy services for dam break analyss, preparation
inundatien maps and preparation of emergency action plan 1800
Total] 147370

FREFARATION OF DETAILED CONSTRUCTION DRAWING DURING CONSTRUCTION

8

Maobdisation'demaobilisation of Technical experts, Geolachnical
invesligakion equipments, topographical survey equipments,
eic., all inclusive for detailsd survey, investigation, preparation
of Designs, construction drawings, delailed  estimates,
preparadion of bid documents, preparation of land acquisition, R
& R proposals, designs of RC cendres, preparation of Bid
documents, Tender evaluation for construcsion of Dam and
Allied works, 0.5 % of the cost of work partion,

Congullant. £ | Technologies Pt Lid,



(hati Bazavanng Dninking walir Projis

Chwner Bamataka Mearavad Migam Limied Detaiad Proi :
2% Descriptl Amaunt Remarks |
No. B (Rs. in Lakhs)
QUALITY CONTROL AND PMIC
7 |Qualily conbol, PMC and Mogel studies. 0.50% of the cost of
. 100400
wirk porfon.
Total] 175370
Add 18% G3T| 1567
Rupees Seventean Crore Fifty Three Lakh(s) Seventy Thousand Unly
COST OF A-PRELIMINARIES Rs. 1753.70 LAKHS
Assistant utive Engineer, Executive Engineer,
KMNML, GRBCC Sub division No.5, KNHL, GRBCC Division No.3,
Gakek. Gokak
Comsudtant; E | Teshrologes Pit. Lin, i



DwnearHarnatabs Mecravar Nigam Limited

Ghatli Basavanna Crinking waler Projess
Detailed Praject Repart

KARNATAKA NEERAVARI NIGAM LIMITED

GHATTI BASAVANNA DRINKING WATER PROJECT
CONSTRUCTION OF GHATT| BASAVANNA DAM ACROSS MARKANDEYA RIVER IN
GOKAK TALUK, BELAGAVI DISTRICT, KARNATAKA

B-LANDS - Dam and Allied Works

Details of land acquisition

51. No. Details of land Atea Remarks
1 |Total area of submergence 670.88|Ha
1.1 JAmaa of submergence in Resarved forest 587.07|Ha
12 |Area of submergence in Revenus land 83.81[Ha
2 |Land required for seating of dam 3.35/Ha
21 [Forest Land 1.30{Ha
22 |Revanus Land 2.05|Ha
3 |Land required for construction of Dam office and| 457lua
Guest house
31 |Forest Land 4.57|Ha
4  |Land required for construction of View point 8.57|Ha
4.1 |ForestLand B.57{Ha
5 |Land required for construction of WTP & Colony
3.04|Ha
5.1 |Revenue Land J3.04{Ha
& [Land required for construction of Project roads 73.03|Ha
6.1 [Total length of raad in forest land = 10500.0 m
Width of road = 15.00 m
Total area in forest land 13.76|Ha
6.2 |Total length of road in rewenue kand = 4200.0 m
{'Width of read = 15.00 m
Total area in revenue land 8.25|Ha
T |Land required for Retaining wal 0.36|Ha
Forest land 024
hon Fores] [and . 12
8 |Land Required for steps 0.84{Ha
Forgst land 0,84
9 |Land Required for rehabilitation canter 20.00|Ha
|FuE5: land
[Man Forest land . 20.00]

Consdtant: E | Techrologies Pyt Lid
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shat Basavanta Crinking walef Praiec

Crwnver:Hemalaka Moo blgam Limiled Duetailed Project Repor
Total area of acquisition in Forest land 616.37|Ha
Total area of acquisition in Revenue land 118.27|Ha
Total extent of land to be acquired T34.84|Ha
| |DAMAND ALLIED WORKS
Cuantity Rate Amount
5. Ne, Particulars Unit (Ha) (Rs. In Lakhs) | (Rs. in Lakhs)
1 |Acquisition of land for seating of Dam and Resaroir
submargance edc.,
ij Revenue Land Ha 118.27 12.20 1561.16
ijafenativeicompensatory  revanuse  land  for
afforastation® Ha 616.37 B.20 506423
2 |lCompensation for other properies in submergence
ared. 70 families will be displaced, each family ko tl-el
paid average of Mg T000 0.25 17.50
Rs. 25,0001-
i) Temples and Masjids Ha 1.00 20,00 20.00
3 |Cost of standing crops Ha | 118.27 0.20 2355
4 |Solatium charges for compulsory acquisition for 15%
af the cost of revenue land il
3 |Establishmant charges af 6.25%o0f revenue land cost o
6 |imberest rate batwesn awand and actual paymant @
12% on cost of revenue land per anum, for 1 years 187,34
7 |Liligation charges at 2.5 % of revenue land cost 3.90
8  |Relecation of communicaions like roads, lelegraphic)
&t {lum sum considered) 25.00
g |Joint measurement charges and rounding 25,00
Total]  7249.54
COST OF B-LANDS FOR DAM AND ALLIED WORKS Rs. 7249.54 LAKHS

*- Compensatory afforestation considered for 816.37 Ha at Re. 4,10,0000- per Ha x twice the area of forest diversion
(degraded forest)

Coneallani:

IMPLEMENTATION OF REHABILITATION AND RESETTLEMENT PLAN
R& R PACKAGE AS PER THE NATIONAL POLICY ON R & R -2007

E | Technolagies Pt Lid,
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(Ghatli Basavanna Drinking watar Project

Chenr Karnitaha Meeravari Nigam Limited Delaiied Projec] Repor]
| Cost
5L No, Particulars (Rs. In Lakhs) Remarks
T |{Costof Acqeston of Sructures {70 Structures @ Rs. 10.0
ks per g¥) 0.0
2 |Cestof prowiding InRastruchure facilides 450,00
3 |Cosiof Benels o PARs 30000
& [T payment of RO oice 300,00
Total 1750.00
Miscelaneaus and rounding o} 2000
Grand Toal 1770.00
Grand Total= 7249.54 + 1770.00
= 9019.54 Lakhs
= 80.20 Crores

Rupees Ninety Crore Ningteen Lakhis) Fifty Four Thousand Only

COST OF B-LANDS Rs.9019.54 LAKHS

KNNL, EHEI:C Sub :Ilwsm Hﬁ.S, KNNL, GRBCC Division No,3,

Gokak

Consullant: E | Technglogies Pyl, Lid,
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(xham Bassvanna Drinking water Projec
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KARNATAKA NEERAVARI NIGAM LIMITED
GHATTI BASAVANNA DRINKING WATER PROJECT
CONSTRUCTION OF GHATTI BASAVANNA DAM ACROSS MARKANDEYA RIVER IN
GOKAK TALUK, BELAGAVI DISTRICT, KARMATAKA

C-WORKS
Sl Amount
e s 0) [Rs. in Lakhs) IR
1 |Construction of Dam and Alked works 0224 00 Details enclosed- Refer
page 388 of Violume Nl
Total| Tx24.00
Add 12% GST, 8476.38
Rupees Seven Hundred And Two Crores Twenty Four Lakhs Only
COST OF C-WORKS Rs. T0224.00 LAKHS
hsisﬁn‘lil%w/ﬂu Engineer, Executive Er_ig‘lmar.
KNNL, GRECC Sub division No.5, KNNL, mgf lLl}l:.r+z;|urn No.3,

Gokak,

Cansultanl: E 1 Technolagins Pt Lid
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KARNATAKA NEERAVARI NIGAM LIMITED
GHATTI BASAVANNA DRINKING WATER PROJECT
CONSTRUCTION OF GHATTI BASAVANNA DAM ACROSS MARKANDEYA RIVER IN
GOKAK TALUK, BELAGAVI DISTRICT, KARNATAKA

D-REGULATORS
|_EH. - Amount Ramarks
No. Desgeriplion (Rs. in Lakhs)
1 |Hydro mechanical works of Dam - Congtruction of i o Details enclosed- Refer page
- 427 of Volume |l

spilltway gates, rives sluice gates

Totall  2519.99
Add 12% GET) 302.40
es Twenty Five Crore Nineteen Lakh(s) Ninety Eight Thousand Five Hundred Ten And Paisa Fifty Saven

COST OF D-REGULATORS Rs.2519.99 LAKHS

Asslﬁﬂ%&gﬁmm Eﬂ%ﬁf

KNNL, GRBCC Sub division No.5, KMNL, GRECC Division No.3,
Gokak. Gokak

Congutant E | Technofogies Pyt Lad e



GGhatl Basswanna Drinking waler Project

Crenis Kamataka Nearoad Migam Limied Detabed Projec! Repert
KARNATAKA NEERAVARI NIGAM LIMITED
GHATTI BASAVANNA DRINKING WATER PROJECT
COMSTRUCTION OF GHATTI BASAVANNA DAM ACROSS MARKANDEYA RIVER IN
GOKAK TALUK, BELAGAVI DISTRICT, KARMATAKA
K - BUILDINGS
Plinth Rate per | amount
::. Particulars Nos. Sq:tm s mh:: (Rs. In Lakhe} Remarks
L |Won - Residential Buildings
{1 |Execulive Engineer office 1 20.00 1.75 35.00
? [Asst. Execulive Engineer office 1 2000 1.75 35.00
3 |QC laboratory 1 20,00 1.75 35.00
4 _|Hospital 1 15.00 2.00 30.00
5 |Information cenira 1 15.00 2.00 30.00
. SCADA remote control operation 1 1500 200 30,00
Building
Total for Mon-Residential buildings 195.00
I. |Residential Buildings
T |Inspection bunglow 1 50.00 2.00 100.00
8 |Residential quarters- A Type 1 20.00 2.00 4000
9 [Residential guarters- B Type 2 15.00 200 50,00
10 |Residential quarters- C Type 4 15.00 2.00 120.00
11 |Residential guarlers- D Type 4 12.50 2.00 A00.00
Total for Residential buildings|  420.00
il |Miscellaneous works
12 |Land levelling 23.00 Lusrip sum
13 |Fencing arcund the colony 10.00 considered
Total 35.00
Grand Total 650,00
Add 12% G5T TE.00
Rupees Six Crore Fifty Lakh(s) Only
COST OF K- BUILDINGS Rs. 650.00 LAKHS

As:%%nginuh

KNNL, GRBCC Sub division No.5,

Gokak,

Consultant: £ | Technologies P, Lid,
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(3hatti Basewanna Drinking waler Project
Cramer Karrataka Nearaar Migam Uimied Detailed Project Repon

KARNATAKA NEERAVARI NIGAM LIMITED
GHATTI BASAVANNA DRINKING WATER PROJECT

CONSTRUCTION OF GHATTI BASAVANNA DAM ACROSS MARKANDEYA RIVER IN
GOKAK TALUK, BELAGAVI DISTRICT, KARNATAKA

M-PLANTATION - Dam and Allied Works

gl , : Rate Amount
No. Particulars Unit ﬂu&nllt‘f tnﬂ'- in L.ah:hs] [HS. in ]_ak‘hg!
1 |Plentation along the perphery of the) ;
SULErgENCE area Km 35.00 050 b
2 |Plantafion alang the approach road K 1.70 0.50 2.20
Total 19,70
Say 20.00
Rupees Twenty Lakh{s) Only
COST OF M-PLANTATION Rs. 20.00 LAKHS

Anlsurﬂ%lmn Em%ﬁéni-n;r

KNML, GRBCC Sub division No.5, KNHNL, GRBCC Division Ne.3,
Gokak. Gokak

Corsullant: E | Technologes Pyt Lid i



; Ghalfi Basavaere Drinkong waler Project
Cwnar:Harnalaka Mesravar Migam Limiled Detalied Project Repon

KARNATAKA NEERAVARI NIGAM LIMITED
GHATTI BASAVANNA DRINKING WATER PROJECT
CONSTRUCTION OF GHATTI BASAVANNA DAM ACROSS MARKANDEYA RIVER IN
GOKAK TALUK, BELAGAVI DISTRICT, KARNATAKA

0 - MISCELLANEQUS - Dam and Allied Works

::_ ltems Unit | Quantity |Rate in (Rs.) "m[z'j]m
1 |Capital cost
2 |Telegraphs and Telephone Equipments Mo | 30.00 S000.00 80,000/ -
I |Mainlenance end senvice Job 1.00 50000.00 50,000 1 -
4 |Wirelessimobile phonez al &l siles & one  near
Dhavalestwar & one @intermediate pumping siafion 7| ma .00 1000300 J0,000 ¢ -
Il:li'u'laim oifice.
5 |Elecinfication Job 100 | 500000.00 5.00,000/ -
6 |Water supply Joh 1.00 | 100000.00 1,030,000 / -
T |Sewape disposal Job | 1.00 | 10000000 100,000/ -
B [Fire fighting equipments dab 103 | 20000000 200,000/ -
8 |Maintenance and sarvice Job | 1.0 | 100000.00 1,00.000 / -
10 |Eleciriiication Jab 100 0000000 300000 ! -
11 |'Water supply Job 100 | S0000.00 500,000 / -
12 |Sewage disposal Job | 100 | 50000000 500,000/ -
13 |Security Year | 300 20000000 6.00,000 J -
14 |Fire fighting equipments Year | 300 2500000 75,000/ -
Othar items
1 |Visil ef dignitaries. LS 5,00.000/ -
2 |Records LS 2,00,000{ -
1 ‘:ﬂrﬂpﬂﬁﬁmm 1o work men LS E.W.WDJ' -
4 Eﬂlﬂdﬂr!l' I'I'lﬂl'#"'"g LE EIN.WDII'
5 |Models L5 10,00, 000 1 -
& |Publicily LS SN0 E
7 |Providing Nlood warning syslem LS & 00,009 £ -
& |Retrenchment LS 500,000 / -
Tatal 7145000/ -
Say|  72.00,000/-
Rupees Seventy Two Lakhis) Only
COST OF O- MISCELLANEOUS DAM WORKS Rs, 72.00 Lakhs |

Assistant Mﬂg’mmn &%.

KNML, GRECC Sub division No.3, BMML, Eﬂﬂgchsll;r:lﬁlm MoL3,
Gokak, a

Consulark: E | Technoiogies Pyl L3d. 17



Owner Kamstsha Neeravar Migam Limited MEM?W*@“&WW Projerct
Praiect Repar

KARNATAKA NEERAVARI NIGAM LIMITED
GHATTI BASAVANNA DRINKING WATER PROJECT
CONSTRUCTION OF GHATTI BASAVANNA DAM ACROSS MARKANDEYA RIVER IN
GOKAK TALUK, BELAGAVI DISTRICT, KARNATAKA

O- SPECIAL TOOLS AND PLANTS - Dam and Allled Works

51 T Amount
No. Description {Rs. in Lakhs} S
1 |Vehicle required for KHKNL officials - 4 Nos @15.0 Lakhs 60.00
Tolal 60,00 Lakhs
Rupees Sixty Lakh(s) Only
COST OF Q- SPECIAL TOOLS AMD PLANTS Rs. 60.00 Lakhs
Aﬁsm:n%gimr, E:Mﬁ%ﬂ?&; g
KNML, GRBCC Sub division Na.5, KHNHL, GRBCC Division No.3,

Gaokah Gokak

Gonzullant: £ | Technologies P, Lid,
72
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(hath Basayanna Dnnking waler Projec
Dietaded Project Repoit

KARNATAKA NEERAVARI NIGAM LIMITED

GHATTI BASAVANNA DRINKING WATER PROJECT
CONSTRUCTION OF GHATTI BASAVANNA DAM ACROSS MARKANDEYA RIVER IN
GOKAK TALUK, BELAGAVI DISTRICT, KARNATAKA

K - ENVIRONMENT AND ECOLOGY - Dam and Allied Works

1 Amount
No. Description (Rs. in Lakhs)
A, |Construction Phase
1 IEI'I"-'iI"UﬁI'ﬂEFﬂﬁl safeguard measures 1o conlrol ar, noise and waber
podudion 20.00
& |Green belt development &0
3 |Conservation of Schadule | species and RET species 7.00
¢ |Public health delivery systam 8.00
¥ |Saniation and Solid waste management plan 7.00
6 |Environmental moniloring programmse 15.00
Total, & 65.00
B, |Cperation Phase
1 |Calchment area treatment plan 000
2 |Local area development plan 40.00
3 |Grean balt development 12.00
4  |Fisheries consarvation and management plan 20,00
8  |Environmantal moniloring programme 7.00
6 [Reservoir RIM Treatmant 10.00
7 [Energy conservation measures 25.00
B [Mat Prasen! Value+ 376,33
Total, B 3690.33
Grand Total, (A+B) 3755.33
Roundig off] 0.67
Grand Total| 3756.00

Rupees Thirty Seven Crove Fifty Six Lakh(s) Only

COST OF X - ENVIRONMENT AND ECOLOGY FOR DAM WORKS Rs. 3756.0 LAKHS

+ - WPV considered for Tropical dry deciduous forest and thom forest (Open forest) for
G16.37 Ha 2 Rz, 564,000/~ par Ha

Mln%u Enginesr, &%;I

SR KNHL, GRBCE Division Ha.3,
KNML, GRBCC Sub division No.5, Gokak

Gokak.

Congutanl E | Technalcgias Py, Lid
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KARNATAKA NEERAVARI NIGAM LIMITED

GHATTI BASAVANNA DRINKING WATER PROJECT

CONSTRUCTION OF GHATTI BASAVANNA DAM ACROSS MARKANDEYA RIVER
IN GOKAK TALUK, BELAGAVI DISTRICT, KARNATAKA

DETAILED PROJECT REPORT
VOLUME - |

Addendum -2

GO for Adminitrative Approval for the
Detailed Project Report




THAMSLATED COMY

Subject: According Administrative approval for the Detailed Project Report of Ghatti
Basavanna Drinking Weater Supply Project in Gokak Taluk, Belagavi District for Ra
8990 Crores-reg.,

Reference:
1. Managing Director, Karnataka Meeravari Nigam Lid letter no. KNNLICZ/Ghatl
Basavanna13/2020/1672, Dated: 07.08.2020
2. Managing Direclor, Karnateska Meeravari Migam Lid latter no. KNNLUICZ/Ghati
Basavanna 3202001775, Dated: 10.08 2020
3. Managing Director, Karnalaka Meeravari Nigam Lid letter no. KNNLICZ/Ghatt
Basavanna/13/2020/3688, Dated: 03.11.2020

Preambile:

The Managing Director, Karmnataka Neeravar| Nigam Ltd vide letter reference no. (1) and (2)
reported that, the project progress review meeting was held on 25.05.2020 and 26.05. 2020 &
Belagavi under the Chairmanship of Hon'ble Minister for Water Resource Department. During
the meeting, Hon'ble Minister instructed to take up Ghatti Basavanna Drinking Water Supply
Projectin Gokak Taluk, Belagavi District by constructing a barrage across Markandeya river
fer previding drirking water facilties to Gokak and other surreunding villages.

The Managing Director further reported that, under the project, it is proposed to construct the
darm across Markandeya river after the confluence point with Bellary Nala to store 5.96 (About
B TMC) including 2.76 TMC allocated for drinking water to Gokak and other 131 surrounding
villages inciuding villages of Hukkeri, Badahongal and Saudatti Taluks.

Further, the Managing Director vide letter reference (1) and (2) raported that, it is a multi-
purpose project and apart from providing drinking water facilities, it is alse proposad to fil
minor imgetion tanks, providing water to industria needs and to protect the Gokak town from
floods of Markandeya river. Accordingly, the Detalled Project Report of Ghatti Basavanna
Crinking Water Supply Project in Gokak Taluk, Belagavi District for Rs. 990 Crores (as per
2018-18 Standard Rates) has been prepared end the Managing Director requested for
according Administrative approval for the Detlalled Project Report,

P

Yo

EXECUTIVE ENGINEER,
KARMATANA MEERAUAR] MSTAM LIMITED
GRECC DN, KO, 5, GOAK
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Vide letter reference (3), the project proposal was placed in the 658th Estimate Review
Committes meeting held on 29.06.2020 and decided to place bafore the Karnataka Neeravan
Migam Ltd Board of Director meeting. The proposal was placed before the 931 Board of
Directors meeting held on 05.10.2020 and the Board has approved to take up the Ghatt
Basavanna Drnking Water Supply Project for Rs. 990 Crores with a condition to obtain water
allocation from the concemed authority. Based on the Board direction, the Managing Director,
Karnataka Meeravarl Nigam Ltd while submitting the proposal for according Administrative
approva, it was informed that, the project requires 3 financial years for implementation and
hencs the financial allocation of Rs. 300 crores in the first year, Rs. 400 Creres in the second
yoar and Rs. 200 Crores in the third year shall be earmarked.

The aforementiened proposal was reviewed and accordingly the following order has been
issUad;

Government order no. WRD 6 VIBYAMA 2020, Dated 24.11.2020
As expleined in the preamble, the Administrative approval for the Detailed Project Report of
Ghatti Basavanna Drinking Water Supply Project in Gokak Taluk, Belagavi District for Rs. 990
Crores is herewith accorded with a condition to incur maximum expenditure of Rs. 300 crores
in the first year, Rs. 400 Crores in the second year and Rs. 290 Crores in the third year

Further, the project has to be implemented by tender only after obtaining necessary
clearances pertaining to Environmental Clearance, Forest Land and Water sllocation.

The administrative approval has been issued with the consent of Finance Department Note
Mo: FD 168 FC-1/2020 dt 03.08 2000 (E-office) dated 10.11.2020.

By arder and in the name of
Governor of Karnataka
Sd/-
{Ravindra Konda})
Under Sacratary to Governmeant (Technical -4) {I/ic)
Water Resource Department

E’{Ecgi IVE ENGINEEE

BARRATARA MEER LRI NiG 20 LEATED
GRECS DK NO, 3, GOitAK
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To:

The Compiler, Karmalaka Stale Gazette, Government Press, Mysore Road, Bangalore with a
request to publish in the upcoming new State Gazette and send the 100 copies of published
parette,

Copy to:

1) The Principal Account General (A & E), Karnataka, Bangalore.

2} The Principal Account General {(E & R S A), Karnataka, Bangslore.

3} The Principal Account General (G & S S A), Karnataka, Bangdore,

4} Personal Secretary to Hon'ble Chief Minister, Vidhana Soudha, Bangalore,

5) Personal Secretary to Hon'ble Water Resource Minister, Vidhana Soudha, Bangalore.

B} Persond Secretary to Chief Secretary (Cabinet section), Vidhana Soudha, Bangalore
{Cabnet Section Mo. C: 549, Dt: 12.01.2020).

7} Deputy Secratary to Government (Cabine! section), Vidhana Soudha, Bangalore
(Cabinet Section No. C: 548, Dt 12.01.2020)

B} Personal Secrefaries to Additiona Chief Secretary to Government, Vidhana Soudha
Bangalore,

8) Personal Saecrefary to Additional Chief Secretary to Governmant and Deavelopmert
Commessioner, Vidhana Soudha, Bangalore.

10} Personal Secretary to Additional Chief Secretary to Government, Finance Department,
Vidhana Soudha, Bangalore.

11) Personal Secretary to Additional Chief Secretary to Government, Water Resource
Department, \ikasa Soudha, Bangalore.

12) Personal Secretary to Secretary to Government, Water Resource Departmeant, WVikass
Soudha, Bengalore.

13)Personal Assistant o Additional Secretary to Government, Water Resource
Department, Vikasa Soudha, Bangalore.

14)Managing Director, Karnataka Neeravari Nigam Litd, Bangalore.

15)Chief Engineer, Karnataka Neeravari Niagm Ltd, Irrigation North Zone, Belagavi.

16} Chief Enginear, Water Resource Development Organisation, Bangalore,

17)Specid Officer and Deputy Secretary to Government, Public Works Departmant
(Finance Cell), Vidhana Soudha, Bangalore.

18) Daputy Secretary to Government (KBJNL), Water Resource Department, Vikasa
Soudha, Bangalore,

189) Director, State Huzar Treasury, Bangalore,

20} Director, State Gazette Department, Vikasa Soudha, Bangalore, 10 Copies.

Exec'é‘%mécﬁm

FARMAT A, MEER S0 A bt A LIMITED
GRELG DKL N0, 5 Gomak



KARNATAKA NEERAVARI NIGAM LIMITED

GHATTI BASAVANNA DRINKING WATER PROJECT

CONSTRUCTION OF GHATTI BASAVANNA DAM ACROSS MARKANDEYA RIVER
IN GOKAK TALUK, BELAGAVI DISTRICT, KARNATAKA

DETAILED PROJECT REPORT
VOLUME - |

Addendum -3
GO for Water Allocation
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b,
e,

Proceedings ofthe Govemnment of Kamataka

Subject: Water allocation to the Drinking waier supply Project at Ghatti Basavanna in Gokak taluk of
Belagavi district,

Reference;

1. GO Nop, WRD 6 VIBYAMA 2020 DATED 24.11.2020 and 06.01.2021

2. Managing Director, Kamataka MNeeravari Nigam Limited, Letler Mo, KNMLUImgation
[N)Zone/Ghatfi Basavanna/13/2020/4409 dated 201172021

3. Chief Engineer, Inter Sate water Dispute , Water Resource Depariment Organizafion letter
Mo, WRD{Ghatti Basavanna DWS JAE/ 113502021 dated 26/01/2022

Preamble
Adminisirafive approval was accorded vide ref (1) fo the Drinking water supply Project at Ghatti
Basavanna in Gokak taluk of Belagawi disfrict,

2] The project envisages providing drinking water supply for Gokak and sumounding 137 wllages and
part of Saudati, Hukkeri and Bailahongla Taluks. Further, the Ghatti Basavanna project is a
multipurpose project which provides water for tank filling and industrial requirements. Hence, the total
water utiization under this project will be 4.78 (3.38+0.5+0.30+0.60) TMC.

3} Under this scheme water allocated for drinking water purpose is 3.38 TMC (Consumpfive use (@
20%-0.676 TMC), Industrial purpose is 0.5 TMC (Consumpive use @ 2.5%-0.0.0125 TMC),
Evaporation losses is 0.30 TMC and for tank filling is 0.6 TMC of water is planned for utiizabon. The
water raquirement for tank filling ie., 0.6 TMC is already included in allocation under Minor imgation
under KWODT-l. For utiization of remaining 4.18 TMC, consumplive use is 05885 TMC
(0.6764+0.0125+0.30). This is estimated as per the judgement of Krishna Water Dispute Tribunal.
Henca, this additional allocation of 0.0885 TMC nesds o be made.

4) As per the Krishna Dispute (Bachavath) Judgement 734 TMC Is allocated io Kamataka. As per
Godavari fribunal judgement the state of Andhra Pradesh is diverfing 80 TMC of waler from Godavari
valley o Krishna valley under Pollavaram scheme. Hence, additional 21 TMC of water will be availsble
{o Kamataka in Krishna Basin Hence, as per the judgement of Bachavath and Godavari Trbunal the
\otal alocation to Kamataka stale in Krishna valley is0. 755 TMC,

5) Under the above allocation, provision for Drinking and household purpose is 3.25 TMC (1.50+1.75)



TRANSLATED COPY

and industnal use is .25 [0.541.75) TMC is made,

) The Managing Director, Karmnataka Neeravar Migam Limited has submilled & proposal for waler
aliocation ko Ghatti Basavanna Drinking Waler Project to the Govemment vide Latlar Ma, (2).

T} The Chiaf Engineer, Intersiate water disputs, submitted a lether dated 17,04,2021 vide Latter Mo, 3 1o
Government regarding allocation of water o Ghatti Basavanna Drinking water Project. He has stated
fhat Drinking water is a primary impotanca as per State and MNalicnal walar policies, Hence, lhere s a
provision for sllocating water to Ghalli Basavaana project under fhe 734 TMC allocation of Krishna
watarg under the judgemeant of Krishna water Digpute Tribunal (Bachavath). The apinion of CE, ISWD is
also accepled and recommended by CE, WRDO, Bangalore.

8) Water requirementialocation for Ghatli Basavanna Dvinking Waler Project fe, 09885 TMC
{consumplive use) under tolal allocation of 755 TMC fo the state under Krishna Dispute (Bachavat) and

Godavari Dispute Tribunal is reviewad by tha Gowemment.
Hence the following crder is issued.
GO No. WED & VIBYAMA 2020 DATED 24,02 2022,

As explained under the preamble, 0.89885 TMC [consumptive use) water allocation for utilization
of 4.78 TMC to the Ghatti Basavanna Drinking Water Project in Gokak taluk of Belagavi District
is made under total allecation of 755 TMC (Bachavath -734 TMC, Godavari Tribunal 21 TMC) to
the State of Karnataka as per the judgement of Krishna water Dispute Tribunal (Bachavath) and
Godavari Tribunal.

By order and in the name of Governor
of kamataka

Sdi- [Veerendra K)
Under Secretary to Government [ Technical -4)
Water Resource Department
To:
The Compiler, Karnataka Stale Gazette, Government Press, Mysore Road, Bangalore with a request
fo publish in the upcoming new Stale Garetle and send the 100 copies of published gazetia.

Copy to:
1} The Principal Account General (4 & E), Karnalaka, Bangalore.
2} Personal Secretary fo Hon'ble Chief Minister, Vidhana Scudha, Bangalors,
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f

f)
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10}

1)

12)

13}

14}
15)
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Personal Secretary to Hon'ble Water Resocurce Minister, Vidhana Soudha,
Bangalore,

Personal Secrefary to Chief Eecrefary [Cabine! seclion), Vidhana Soudha,
Bangalore

Personal Secrefary to Additional Chief Secretary to Government and Developmeant
Commissioner, Vidhana Soudha, Bangalore.

Personal Secrelary 1o Addilional Chisf Secralary fo Governmanl, Finance
Department, Vidhana Soudha, Bangalore.

FPorsanal Secretary 1o Additional Chief Secratary to Government, Water Resource
Dapartment, Vikasa Soudha, Bangalors.

Personal Secretary fo Secrefary to Government, Water Resource Depariment,
Vikasa Spudha, Bangalore,

Parsonal Assistant to Addifional Secrefary fo Government, YWater Resourcs
Department, Vikasa Soudha, Bangalors.

Managing Direclor, Karnataka Nesravari Nigam Lid, Bangalore,

Chief Engineer, Kamataka Neeravari Niagm Lid, Irrigation Morth Zone, Belagavi.
Chief Engineer, Water Resource Development Organisation, Bangalore.

Chief Enginear, Inter Siate Waler Dispute, Walar Resource Development
Organization, Bangalore.

Technical Assistant, Water Resource Depariment, Vikasa Soudha, Bangalare.

Office conylAdditional copy



