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21: _ General Description of the MARLESHWAR Projoct Site

[T, Environment

{0

Upper reservoie

The submerged area i‘::\«*oi;cﬁs 150 ha of non-resenved forest and 7 ha of ag

conditions  [{2) Lower reservoir The submerged area invelves 50 ka of non-ressrved fosest and 25 ha of agricullvral land
{t} Riverbasin | Thisbasin is located on the most upsiream part of the Marleshwar river, 3 tribwlary of the Bad Nadi river.
. Practically the eniice basin reports stomy wastc and constitutes a (bieland.

(1) Upper {2) Submerged  jIn tbe open scrvb in the upper reaches, there are some vitlages, On the evidence of the 1750.000 scale
feservoir dwellings topographical map which Is far from clear it appears that there might be some submesged parts. A

detailed site sunvey will theecfore ¢ required afler completion of a detailed topographical map.

(3)  River bed The river Bows through a plateav of 830 - 900m elevatiion, dipped a title gentle gradienl The Fver bed

condition azound the dam site is expased with yarious sized stones and the upper siream is generally covered with
deposits,

2. River basin {4) Circum- The resenvoir is sutrounded by stony waste practically everywhere. Near the reservolr there are rock debeis
conditions TSCIvVoir Geposits, but these are not considered 10 present a problem.

lerrain

(1) Riverbasin | The watershed peak in the basin is formed by a plateau of approximately 1,000m clevation 2nd 2 nidgein
the background. In the basln, 2 mountainous zone sloping at & stecp gradient runs down 1o the vicinity of
the reservolr,

{1) Lower (2) Submerged | The mounlainous cliffs dipping ai a steep gradicnt come closc o the rescevoir, so that there 1s po sign of
reseevoir dwellings dwllings in sight.

(3) Riverbed immediately upstream of the dam, the river forms Iwo streams and both the main river and the slreams

condition branch off inlo numerous mountain streams. From roughly midstream of the main river and the streams,
there are noticeadle signs of inlense 2tosion, The river near the reservoir Nows at a gentle dip so that
somwwhat rock debris is Tikely to have deposited.

{4) Circum- The terrain around the reservoir presents a steeply inclined topography. It is estimated that the rock

neservois formations consist of stable exposed rock, though there are some landstiding ¢vidences.
terrain

{3} Changes in river basin The upper and lower festovolrs consist of the same river which is a tributary of the Bav Nadi river. The

project is therefore situaled in the same river basin

{1}y Upper (1) Damsiie The river flows gently thepugh the plateau and the basin as 2 whole s relatively narrow, with practically
reservoir status the enlire basin reporting siony waste. The rocks washed down from the upstream and both river banks
dam are scaticred and the both river banks are covered with thin deposits.

(2) Dam The dam site is located at 2 position in which the plateau abruptly dips into a doep gorge. Gn bolh banks,
the tervain has a fitde pentle gradient with some rock debris deposits, however, that this [s a favorable dam
site. On the southern end of the reservoir, however, a saddie dam may be nocded and the rorthern small
sticams may be also necessary. :

{2} Lower (1) Damsite On the barks of the dam site, the tefrain slops at a somewbat geatle gradient . The rock debris deposits
reservoit stalus are thought not Lo be decp. The river bed is located 3t the rapid end of the river 5o that rock stone deposits
dam are quite minor. Simitarly, the dam foundation rock is eroded but fresh.

3. Location and (2} Dam While there ate no particular factors likely to become a problem without the wide river bed whea the dam
condition of is provided, the fact remains that the project is somewhat economicatly favorable as for the slorage
stroctures <fTictency.

3} Waterway |(1) Geographical | The route of the walerway sysiem takes a practically straight layoul. The plateau area near the upper
route profile reservoir is tong, and past the plateau the terrain assumes a gentle gradient. The headrace tunne] in the

plaleau arez, in particular, is long and the averburden is thina 5o that (ke gesign for the headrace will neod
careful consideration.

{1) Layout The waieraay system is somewhat long at approximately 4km. In particular, the headrace tunnel has 2
thin overburden so that it is secured the overburden by using a moming glory type structuse for the intake,
The powerhouse is to be located as near as possible to the outlet by taking into consideration the netural
reliclof the basin, ‘ '

(4) Intake and outlet To secure the necessary overburden for the headrace, the intake is to be constructed using 2 moming glory

type structure, For the cutlet, however, 2 normal iype siructuse is adopted.

(5) Surge tank The headrace tunned has a length of 1.8km and the tailrace tunnct one of 1.4km. Both tuanels are thus

planned to use the installation of surge tanks 4o control waler pressure.

(6) Powerhouse The powtrhouse is situated deep undergiound at a position 1.4km from the culielL

(1) Upper and lower rescrvoirs The existing road from Gothna already gives, though repair is ReCessary, acoess to the upper resenvoit and

a new approximately 4km bang road is constructed from the xisting road. To gain access 1o the fower
resenvois, the plan is to build 2 pew approximately Thm Jong road as an exicnsion from the existing road
leading to Maral,

4. Accessroad |(2) Access tunned o powerhouse The approximately 1.5km Jong access tunnel from the right bank of the dam on the dower reservoir is
angd tunnel

planncd to provide to the powerhousc.

3}

Cable tunnet

The'switchyard is layouted on the right bank of the lower tcservoir and 2n approximalely 1hm long cable
tunncl 10 connect the transformer (oom with the adjoining powerhouse.

5. Power ransmission lines

To conslruct the 400k Y one ciscuit, double canductors, 60km from Merteshwer PPS to planning the New
Koyna 8/8. .

6. General evaluation

Tt would be somewhat dificult to raise the dam height beyond their preseed height on both the upper and
lower reservoirs. Yet, the resceovoirs have a farge capacity and the maximem output is also very high, The
waterway makes up of the comparatively long walcrway systems, however this project oflirs favorable
scanomic prospects, The subniciged arca in the upper resorvoir is as large as 170ha but almost of the area
is consistcd of stony wasle and grass ficld, and there are an alic mative plan for the upper rescrvoir with
the use of the excavaled and embanked pondage type and an alicrnative dars site at the right tributary for
the lower feservols approximately 1 km upstieam {rom ihe proposed dam silc..
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22

_General Descrigtion of the Valvand Project Site

|'I. Environment

canditions

(ILuUppcr fesenoir

The submerged area involves 78 ha of resenved focest

(2} Lower reservoir

The submeiged arca involves 79 ha of forest including 67 ba of rescrved forest as well as 5 ba of
agriculiural fand

(1) River basin The basins presents o relatively gently ipc]inodgpog:aphy with the watcrshed on the west side. 11 is
a smalf basin with a catchment acea of oaly 1.0 sgoarc km, o

{1y Upper (@) Submerged On the evidence of the 1:50,000 scale topographical map, there is no submerged dwelling in the site.

feservoir dwellings

(3) Riverbed In broad terms, there at¢ two streams branching off in the basin. In view of the gende gradient of the

condition terrain, it is likely that rock debris and sand deposits have formed,
2. River basin (4 Circum-reservolr | The main river consists of one flow. Near the rescrvoir, the feirain preseals a gendy sloping teliel.
condilions terrain The ground surface is likely lo be covered with soil, There is rcason 40 feat that the soil Iayer may
slide as a result of variations in the reservoir water level.

(1} Riverbasin Watershed peaks of a relatively steep gradient ace present in both the east and south, and the basin as
a whole is slecp, Near the reservoir, however, (he steeply Inclined river suddenly eases its low to 2
gentle gradient to form a plzin. )

(2) Lower (2) Submerged On the evidence of the 1:50,000 scale topographical map, it appears that there 15 no submerged

fesecvoir dwellings dwelling in the basin, :

{3 Riverbed The maln river consists of one flow, Except for the river foeding into the rescevoir, 21} fvers are

condition rapidly flowing streams so that their rogk bed may be exposed. The reservoir itself, bawever, forms
2n alluvial fan-shaped topogrzphy with the possibility of rock debris and sand depasits.

{4} Circum-reservoir | The terrain around the teservoir has a genénally steep gradieat, and the rock bed arcund the reservoir

terain is believed to be fresh. In the upper reaches, however, the river has a rapid flow so that the possibility
cannot be ruled out thal these rock debris may collapse.

(33 Changes in river basin The river basins bounded on the watershed peak consist of the diversion of the riverfiow,

{1y Upper (1) Pamsitestatus | In view of the gentle gradient of the basin, it is believed that there will be few rock debris deposits,

reservoir but the rock and soil deposits are betieved 1o be deep,
dam .

23 Dam The dam has a short length. The rock and soil deposits are (herefore betieved to be deep. The dam
foundation reck is supposed to be subject 1o progressive weathering and on both banks, it seems that
the finishing of the abutment areas may peesenl problems.

() Lower {1) Damsite status | The rivec bed presents an alluvial f20-shaped retief so the rapid rivers in the upper reaches have

reservoir washed down rock debris and $oil which are thought 10 have accumulated to form the deposit.
dam
3. Location and () Dam The restrvoir forms a fzn-shaped delta, The dam has considerable Iength and the river bed is
condition of believed to be covered with the Geposits. On both banks, the terrain is sicep, and the abutments are
sirxctures tieved 1o be easy o finish. i
(3) Waterwzy (1)} Geographical The basin offers a relatively favorable topography for the planning of a waterway system, Another
Toule profile favorable condition is the short length of the walerway course.

(2} Layout The waterway has a total extended length of approximalely 2.5km so that there will be mo noed to

ptovide a surge tank to control waler pressure, a feature quite advantageous for a waterway System.
-

(4) Intake and outlel For bolh the intake and outlel, the osdinary horizontal type structures are planned.

(3) Surgetank In view of (he short overall length of the waterway, no surge tank will be required o control water
pressure,

{6) Powcrhouse The terrain has a somewhat low elevation from the upper reservoir to the outlet so that the headrace
and the penstock line will have o be made shont 5o thal the powerhouss Is planned to be situated
deep underground,

{1} Upper and lower resenvoirs For access Lo the Jower teservois, only 2 short stretch of road wilk be neoded, For access to the upper
Teservoir, however, it will be nocessary 1o build a new long rwad from Samwadi,

4. Accesstoad |(2)  Access tunnel to powerhouse The a0oess tunnel to the powerhouse has 1o be driven from the lower reaches of the dam site in view
8nd tunnel of the natural reliel. This has the disadvantage that the tunned will be somewhat fong.

3) Cabletunnel

For topogsaphical reasons, the switchyard has (o be positioned on the lower reaches of the dam site,
The plan also'calls for 2 somewhat long cable tunnel,

5. Power transmisston lings

To construt the 400kY one circuit, double conductors, 60iun fromValvand PES to Kalwa 75 alcng
1¢ 220kV ore cireuit transmission Tine between Chinchwad $/S and Kalwa /5 Whrough Apta &/8.

& Genenal evaluation

Though the waterway syslem is short 303 the dam on (he Jower reservoir has a considerable length,
the water storage capacily is large and eetatively so is the head 50 that the output is farge also. The
project s therefore highly recommendable as being economically favorable. One shortcomi ng.
however, is the fact that there ace 70ha of reserved forest arez in the UPPET reservoir.
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23 General Description of the Shewi Project Site_ e
1. Environmenl {1}  Upper reservoir The submerged 2rca involves 34 ha of forest including 12 ha of reserved forest s well as 5 haol
conditions agricvltural land
{2) Lower rescnvoir The submerged arcainvolves 22 ha of ron-resenved forest
{1) Riverbasin | The basin is located in the vpstream parts of the Shewi Nadi river, The 47 square km Jarge basin has 3
relatively gende relief in its most upslream part. In its middte teaches, however, there are precipitous
b cliffs and further downstream towards the rescivoir, hawever, the relief assumes a gentle gradient,
(1) Upper (2} Submerged Mt appears that thers is no dwelling in the rescovoin, In the upper reaches of the basin, however, there are
reseovoir dwellings some villages.

(3} River bed In the most upstream part, the river bed shows sigas of progiessive crosion. The river dips at a gentle

condition gradiend. In (he middle reaches, 1he river forms 2 stream funning from the overhanging ¢liff in the middte
reaches to the kit bank some 2km upsiteam of the dam site. Up 1o this point, erosion is assumed 1o be
strong in evidence. Further downstream it appears that rock debris washed down from the upper reaches
has seitted with the formation of deposits.

2. River basin 4y Circum- The terrain surrounding the reservoir shows a large number of $mall streams developing from the main
conditions reservoir river. In the lower reaches rock debris has boen washed down from the y pstream regions with evidence to
terrain suggest that the deposits of weathered rock waste are present on both banks. It is reasonable to fear that

these deposits may shide on both banks as a fesutt of the variations in the reservoir water level,

(1) Riverbasin { This basin is located in the mcst upstream part of the ribulary emplying inlo the Tilari Nadi river on the
right bank. The watershed peak consists of a plaiean formation, The tetrain abruptly changes to steep
<ITs and from around 2km or so upsiceam of the dam silte, the river staris to dip at 3 pentle gradient On
the 1et bank, In particular, the refief is marked by a steep gradient of dip.

(2) Lower (2} Submerged | Thercisno dwelling in the 1esenvoir, but there are villages near the waicrshed peaks consisting of plateay
resEnGir dwellings formations on cither bank of the river.

{3) Riverted Past the steep clifTs skining the most upstream pants, the reliel is intensively gouged out and the river

condition gradient assumes a gentle dip from aboul 2km of o upsteeam of the dam site. The river ded has rock
debris deposils pouged ot and washed dowr from the upper reaches.

{4) Circym- On the [eft bank near the rescrvoir, the terrain shows a steep incline. On the right bank, the rivet forms a

reservoir stream ang assumes a pentle gradient. i is believed that rock debris has settled here.
terrain
{3) Changes in river basin This project does not qualify for river Now diversion schemes.

(1) Upper (1) Damsile The civer bed near the dam site is belicved fo have deposits of rock debris washed down from the uppet
reservoir status reaches. On both banks, the terrain is gently inclined, with evidence indicating that weathered rock debris
dam or geuged-out rock waste is belicved 1o have seilfed.

(2) Dbam In view of the topography of the area around the dam site, it may be possible to increase the water storage
capacity by raising the dam hei ght a lite further,

2y Lower (1} Dam sfie 1t is diMlicult lo imagine that the rock debris deposits on the river bed is of any sigaificant depth. On the
reservoit status right bank, there is a small mountain ridge, and wzathering is belicved to have progressed near the
dam ground surface. :

3. Location and {2} Dam The Gam site is Jocaied in the upper reaches. The river has a relatively sieep gradient so thal the waier
condition of storage capacity is' smalf. On the right bank there is a small mountain ridge, and weathering has
structures progressed near the ground surface,

(3) Waterway (1) Goographical | The route of the walerway syslem is s[ra'i'ghl from the intake to the outlel. The tongitudinal selief shows a
route profile gentle dip toward the upper and lower reservoirs. with the watcrshed peak in-between the two reservoirs.

(2) Layow The waterway system is short with a length of only approxirnaiely 3km. The headrace oot bas 1o be
built at a gradicnt of about 1:200 {0 accommodate the exisling lopographical constraints. As a result, the
powerhouse can be positioned riear the outlet.

(4) Intake and outlct For the intake and outlel, it is possible to use the ordi naty horizontal type structures,

{5} Surgetank The headrace has a fengthof 'apprbxima!c!y 1.6ken and it is nocessary to provide a surge tank on the

hicadrace 1o control water pressure. On the tailrace, however, it is not necessary 1o layout a surge tank.
r T
(6) Pouwerhouse The powerhouse is 1o be situated at a localion approximately 1km from the cullet.
{1} Upper and lower reservoirs For access 1o dam on the upper reservoir, it is not clear whether or what road infrastructurs is available.

{There is no 1:50,000 scale topographical map.) For access to the dam on the lowsr reservoir, it will be
necessary [0 constiuct a new approximately 3km dong stretch of road from the existing read near Morle,

4. Access road
and tunnel

(2}

Acoess tuanet to powerhouse

The access tunnel is planned (o conncet to the powethouse from the right bark. Iis length would be
approximaiety 1, 5km!

8]

Cable tunnct

A switchyard is (o be constructod with the dam road at the Jower reservoir extended. From there, an

inclined type tunnel of approximaiely Hom Iength necds 1o be provide 1o connect to the underground
transformer room. B o . : o

5. Power teansmission lines

To construct the 2205V one circuit, one conductor, 110%m from Shemi PPS 10 Kolhapur 11 §/5 along the
220KV double circuits Lransmission line between Ponda S/ and Kolhapur 1§ §/5.

6. General evaluation

In view of the small water storage capacisy and the low water head compared to the other projetts and
thea the exceedingly small maximum cutpat, this basin cannet be remotely deseribad as being
evencmically favorable. This poor prospect is not improved by the fact that this peoject docs not require

river flow diversion schemes. The submerged forest area in the rescrvoirs would amount to 2 significant
0ha,
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24:  General Description of the Kudpan Budra Project Site_ .
I. Envitonment | (1) Upper reseevoir The submerped area involves 33 ha of ron-seserved forest

conditions  J(2) Lowerseservoir ) The submerged arca imvolves 24 ha ofl'or.esl incloding 35 ha of reserved forest as well asl2hael
agricultural fand L

(1) Riverbasin | This basin is silusted in the most upsiceam pans of the tributary emplying into the Jagbudi river, The
basin is fong and narrow streiching in the east-west direction, and the terrain is steep. From aboul the
middle reaches Lhe Tiver assumes a somewhat gentler gradient, Nlanked by steep slopes on bath sides.

(1) Upper (1) Submerged | Thete appear to be no dwelling submerged in the resenvols, but there are villages downstream of the dam
reservoir dwellings site,
{3) Riverbed 1n the upper reaches, the river has 3 sicep gradient. Thete is evidence of the terzain having been washed or
cordilion gouged out The river near the rescrvoit has a somewhat gentle gradient. There is 2 spring upstream of the
lerminal ead of the resenvoir.
1. River basin () Circum- The teerain surrounding (he reservoic dips al a sieep gradient.
conditions reservoir
terrain

(1) Riverbasin |Located some 3km downsiream of the dam sile on the upper reservoir, the basin has 2 generally steeply

inctined topography. Towasds the rescrvoir, the river assumes a gentle gradient.

{2) Lowet () Submeeged | There is no dwelling submerged in the reservois, bul there are sigaificant villages downstream of (he dam
reservoir dwellings site on the upper reseevoir, Thete are also isolated dwellings dotted heee and there throughout the basin.

(3) Riverbed At a position approximately 2km upsiream of the dam sile, the river forms two streams, Upstream of this
condition poin, the river has a steep gradient with sigaificant evidence of crosion, Dewnstream of the confluence of
ths sireams the river assumes a gentle gradient.

{4) Circum- The tetrain around the reservair presents a steeply inclined topography.
reservoir
fermsin

(3} Changes in river basin The lower reservoir is to be sited according to the plan at a position approximaiely Jkm from the uppes

reservoir. The project does not consist of the diversion of the rivedfiow,

(1} Upper (1} Damsite In the upper reaches, the river has a steep gradient. The dam site is 10 be sited at the point in which this
reseovoir satus steep gradient suddenty changes to a genie one. The river bed has few deposits. On both banks of the dam
dam site, the relief is steep but 1he foundation rock bed is shaliow, :

{2) Dam On the 1eft bank of the dam site, there is 3 somewhat narrow mountain ridge. H would be difficuit to raise

the dam height beyond this. If the dam site were shifted stighily downstream, it might be passible fo raise
the dam height,

) {2} Lower {1} Dam site The river bed from about 2k upsiream of the dam site is assuimed 1o consisi of rock debris. On the river
§ reservoil stafus bed, there arc deposits of rock debris, On both banks, the terrain is steep.
dam
3. Location and {(2) Dam On the river bed, it is believed that the deposits 'of rock debris have formed. On both banks, the tecrain is
condition of © | steep and exposed rock is hikely 10 be present. However, this would riot present a problem area for the
structures abutment structures. Nonetheless, it is difficult to raise the dam height 2ay further and (he water storage

efliciency is not satisfzctory so that the project is not economically feasible,
€3) Waterway |(1) Geographical | The route of the walerway system has been selected by taking inte aocount the topographical features of

route profile the location. There are no particular factors in the topography likely (o become a problem.
(2) Layout The waterway system has an exdended Jength of approximately 2.3km and given the positions for the
intake and ovtlet, the layout can be described as oplimum.

{4} Intake and outlef For the intake and outlet, it is possible 10 usc the grdinary horizontal type structures.

{5) Surge tank The headrace tunnel has a length of approximately Lkm. The plan eavisages the construction of a surge
tank on the headrace to control waler pressure. On the tailrace, however, there will be no need to layout a
susge tank. '

{6} Powtrhouse The powerhouse is situated deep vndergeound some 0.8km from the outler,

(1) Upper and lower reservolrs The existing road of approximalely Skm length tsads fram Parsule 1o the dam site on the lower teservoir,

and 1o gain access 1o the upper teservoir, it will be fecessary o peovide & new road of spproximalely Thm
length from this existing road,

4. Access road [ (2) Access tuanel fo powerhouse | The access tanel of approximately 2km length from the right bank of the dam 5ite on the lower reservoir
and tunnel 1o connect 1o the powethouse, : :

{3} Cable tuanel The izyout provides for an inclined tunnel of approximalely Tkm leagth from the swilchyard 10 connect to
the underground translormer room. ’ :

5. Power{ransmission fincs To conrstrict the $00kV one gircuit, double conductors, 70k from Kuda nbudrak PPS 1o planning of New
Koyna $/3 along the 270kV double eircuits transmission line between Kandalgaon /5 and Koyna [I1 &/3.

Although the submerged forest area is small 2nd no river Aow diversion is needed in the project, the fact
is that this project does not offer a very favorable cconomic prospect. This js (he result of the poor water
storage eficiency in this site, with or without raising the dam height, and the limited water storage
capacily. Although, furtheemaore, the focation has the adva rlage of using the same river, this is
outweighed by the disadvantage that the walce head is of the order of 300m.

6. General evaluation

46
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25:

General Description of the Kandoshi Project Site.

1. Environmenl

() Upper rescivolr

The submerged arca involves 30 ha of non-reserved forest

condilions

2. River basin
conditions

{2) T.;::a-c: 1¢5ervoir

The submerged area involves 47 ha of non-resenved forest

(1) Upper
1eseavoir

H

River basin

This basin is situated in the most upsircam panic:i" the river iagbudi. The watershed of the basin is
generally formed by a plateaw. The terrain is sleep as far as the backwater of the reservoir.

)

Submerged
dwellings

There is no dwelling submerged in the 1eservolr, but there are sonie villages and temples in the basin

10

River bed
condition

Generally, the terrain is stecp as far as the backwater of the reservoir. Further downstream of the
middle reaches of the river, including the sticams, there is evidence of crosion having taken place.
The terrain is also steep towasds the dam site and it is believed that there are few deposits on the river
bed

18)

Circum-reservoir
teerain

The mountains around the resenvoir have 3 pealle gradient of dip. The ground surface may have been
weathered of may carry rock debris, With the changes in the reservoir water Level, these deposits of
rock debris may collapse ot stide.

Lower

Ieservoir

)

h

River basin

The dam site is localed on the same river some 4km downstream of the dam on the upper resenvoir,
The watershed is formed by a mountain ridge in a very steep tetraln with some isolated overhanging
<lifls. Towards the backwatce end of 1e rescrvoir the Stapes sesume » gentle grdient.

Submerged
dwellings

On the right bank there are some villages approximately 1k from dam site. On the It bark there
are some isolated dwellings. On the evidence of the 1:50,000 topographical map it is not clear
whether submerping takes place or not.

3

River bed
condition

The upper reaches of the tiver from the end of the reservoir beanch off inte innumerable mountin
streams. The tiver, including these mountain sirearns, show signs of erosion. [n the lower reaches
from the reservoir the dver exhibits a gentle gradient. The river bed of the downstream is likely to
have deposits.

18]

Circum-reservoir
terrain

In the vicinity of the reservois on both banks, the termain has a relatively gentle gradient, inviting
human habitation with the presence of dwellings. The deposits may collapse or slide with the
chanpes in the reservoir water level

(0}

Changes in river basin

The project is on the same river, with an approximately 4km distance belween the upper and fower
dam sites.

(1} Upper
eservest

dam

1

Dam site status

Near the dam site, the river dips al a gentle gradienl, and the river bed is belicved (o have few
deposits. On both banks, the terain is tefatively genile, and the surface lzyer may be deep.

4

Dam

The surface layers on both sides and the river bed are relatively thin, 204 the dam foundation rock
bed would make a favorable dam sile if the depesits is shatfow. However, Lhe location has not

ssiisfaclory waler storage efficiency, nor would this efMiciency be much impeoved if the dam height is
raised.

3. Location and
condition of
structures

Lower
resenvoir
dam

16}

it

Dam site statys

Near the dam site, the river dips at a gentle gradicnt. On both banks, the terrain bus a gentle
gradient. The rivet bed is likely to be covered with deposits and o the banks on either side of the
fiver the surface layer will be deep.

)

As both river banks siope 21 a gentle gradienl, the dam hasa relatively great Jength. In the upper
reaches thece are some villages. I is feli difficult to raise the dam height any fucther.

{3} Waterway

roule

Geographical
profile

The Iayoul for the waterway system tas been selected by Laking into accoant the natural relicf of the
topography. As the plan makes use 'of the fact that the both dam sites are on the same river, the
walcrway has a'total extended fength of a good 4km, In view of the topographical constrzints, the
powerhouse has to be sited midway on the waterway system.

Q)

Layoul

For topographical reasons, the waterway system has a greal Iength, and both the headrace snd the
failrace are about 2km long. As, on the plan, the powerhouse is Jocated midway on the waterway
syslem, the structures belonging o the powerhouse will Lake 2n uneconomic layout.

()

Entzke and cutlet

For the intake and outlet, it is possible to use the ordirary horizontal type struciures.

(5) Surgetank

I vicw of the great lengih of both the headrace and the (ailrace, it is nocessary 1o provide surge
lanks on both.

(6} Powerhouse

The pawerbause needs Lo be sited approximately 1.6km from the outiet. For fopographical reasons,
the overburden is aboul 350m al the powerhouse, itsdepth is'not 5o deep.

4. Accessroad
angd tonnel

[¢))

Upper and lower reservoirs

For access 1o the upper reservoir, 2 new approximately 7km lorg road will need (0 be construcied
from Goviunwadi. For access 10 the Jower reseevoir, there is already an existing road passing nearby
50 that a new road should be layouted focking off from this existing road. )

Access tunnek to powerhouse

An access wnnel of approximately 2km leagih will need w be provided from the dam site on the
lower reservoir. :

&

Cable tunnel

The approximately 2km fong road from Dhawade is extended 19 the swilchyard and the construction

of an approximatcly 1.5km long inclined type tunnel from this Jocation is planned 10 connect (0 the
underground transformer room.

S. Power transmission lines

To construct the 400k V one circuit, double conductors, SSkm from Kaodoshi PPS fo planning of
New Koyna §/8 along the 220k V double circuits ransmission line between Kandalgaon &8 and
Koyna 111 /5.

6. General evaluation

This project is on the same river and the submetged area is a Jitile. As the reservoir capacily is
limited and the waterway is long, the peoject site offcr poot ecoromic ¢Micicncy.
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26.  General Description of the Kumbhavde Praject Site

. Environment | {1} Upper reservoie The submerged area involves 98 ha of pon-reserved forest

conditions  [{2} Lower teseovoir The subrncrgcd ar¢a involves 86 hg of non-reserved forest
| - {1} Riverbasin Ths basin is Jocaled in the most upsiceam part of the Shewi Nadi river. Towards the river, the relief
forms 3 highland plateaw dipped at a gentle gradient. On the slopes, il is believed that weather rock

) . debris bas deposited. _

(1) Uppet (1) Submerged In the submerged reservoir basin, thect ace some huts. As the 1opographical map availzble is rather
FESErvVOir dwellings o), it is Jikely (hal the nomber of these huts has grown.

(3) PRiverbed The dam Jocation forms 2 narrow valley. The basin is subject to progressive weathering and as it is 2

condition highland plateau there are deposits on the river bed.
2. River basin (4) Circum- The terrain surtounding the reservoir shows a gentle gradient throughout the basin, | is suppased the
conditions reservoir surface layer is Seep and (he foundation rock has progressively weathered, With the variations in the
teerain rescrvoir water level, the surface layer 2round the rescrvoir may possibly slide,

(1) River basin The darm on the lower reservols is localed on the Shewi Nadi river approximately Tkm downsiseam of
the upper 1eservoir dam site. In the vpper reaches of the basin, the terrain has a telatively gentie
gradient, with a chain of siccp cliffs on (he way. From this poial, the river slopes al a steep gradient,
descending into the rescrvoir.

(2) Lower (1} Submerged There is no dwetlings submerged in the ceservoir arca along the river because the topography is steep.
Tesenvoir dwellings The plain acat the watershed on the Jedl bank side has attracted human habilation wilh the viltage of

Tsapur,
() Riverbed The main rivet sieeam forms innumerable streams and mountaln ones. These have a sapid flow which
condition has gouged out the rock and washed down the rock debris. Near the reservoir, the river slopes at a
gentle gradient and the deposits of rock debiis 2re believed (o be deep.

{(#) Circum- On both banks of the reserveir, the terrain shows a relatively gentle incline, with evidence 1o suggest

FESEIVOIr the deposits of rock debris which may collapse or stide with the changes in the reservoir water level,
ferrain

(3} Changesin river basin This project does not qualify fo1 river flow diversion schemes, as it is sitvated en the same Hver with a

distance of approximately 3km between the uppet and lower reservoic dam siies.

(1) Upper (1) Darm site status | At the dam site, both banks come down at a very steep dip. On the downslream side, the river has a
resenvoir rapid fiow. Yei, the banks on both sides have a gentle gradient and it is supposed that the surface layer
dam is somewhat deep, with the dam foundation rock having progressively weathered. It is not likely that

thete are deep deposits on the river bed.

(2) Dam The barks of the dam site on both sides have a gentle gradicnt, Provided that the gootogical conditions
on both sides are favorable, the location presents no problems for the siting of the dam. Fot
topographical reasons, it appears relalively easy 10'sccure waler slorage capacity in this project.

(3} Lowcr (1) Dam site status [ On both banks of the dam site, there 2re Tean, rugged mouotain ridges without vegetation. The dam
reservoir site has a refalively gentie gradient and the river bed is wide #nd dips at a gealUe gradient, Itis
dam therefore reasonable 10 assume that decp deposits of rock debris are present, In some cases, the dam

foundation rock may have been subject 1o progressive weathering.
3. Location and { Dam For the dam site, the key peint will be the geological conditions. The topography of the reservoir is
condition of marked by a relatively gentle gradient so that it may be possible to secure waler storage capacity by
raising the dam height. :
structyres (3) Waterway [(1) Geographical |The routs of the walerway syslem has been selected th view of the lopographical lie of the land, The
roule profile plateaw acar the upper reserveir farms a long exicnsion of Natland, which eventually dips at 2 steep
slope, and from this point the sfopes with some undulation descend towards the Jower reservoir.

() Layout The headrace (unnel has a shallow overbueden and it will be necessary to provide a 1:500 gradient. At
the terminal cnd of the headrace tunnel, 2 surge tank needs 1o be provided to contsol water pressure,
The Jayout then has a penstock line and an approximately 1.2km long taitrace tunnel passing through
the powerhouse and leading 10 the lowet reservoir.

(4) Iotake and ovtlet Far the intake and oullct, it is possible to use the ordinary horizontal type stroctures.

(5) Surge tank The headrace has 2 length of 1.5km and it will be necessasy Lo provide a sulge tank on the headrace 1o

control water pressure. On the tailrace tunnel, however, it will not be necessary to layout a surge tank,

{6) Powerhouse The powerhouse Bs fo be sitvaled somewhat ¢lose to the tailrace side of the wateriway system, in view of

the wopogmphical condilions. o .
(1) Upper and lower reservoirs For access to dum site on the upper reseevoir, it fs necessary lo provide a new, approximately Skm long
road from Chukul, For aceess 10 the dam site on the Yower reservair, it witl be RCCESSary {0 construcl a
new approximately Skm long stzeich of road from Isapur,
4. Accessroad | (2)  Access lunned lo powerhouse The access tunncl of approximately 2.5km length from Gic right bank of the Tower reservoir dam is
and tunnel planned 1o connecl 1o the powerhouse. - . . ; ]
(3) Cable tunnel A switchyard is fo be layouted on the right bank of the lower reservoir dam site, with an approximalely

2.5km long cabic tunnel forming the connection (o the underground transformer 1oom.

5. Power transmission lines

To consiruct the 400kV onc circuit, double conductors, 100km from Kumbhavde PPS 1o Kolhapur {1
5/8 alorg the 220kV double circuits transmission 1ine between Ponda 8/5 and Kothapur 1§ §/5.

6 Geneeal evaluation

1t is possible to sccure adequate waler storage capacily, and the maximuom zvailzble discharge is also
high in the otder of 300 cubic mfsec. However, the ellociive water head is small at only 325m_Asa
result, the project offers 2 somew hat poer economic cfficiency. There is atso a likclihood of there being
seme sancluatics in the ared and the bocation will have significant aceas of submerged forest.
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