8:  General Description of the KOLMANPAD

1. Envirgnment
condilions

2. River basin
conditions

(1}
{2)

1)

_ Upper teservoir

Imncrrescnot

(n

Upper
[23743%+14

River basin

Submerged
dwellings

AProjectSite
The wbmcrggd area involves 38 ha of reserved forest

[ The submerggd arca m\ ohcs 7 ha of resceved l‘orcst and 10 ha of agricultuial tand

Tinthe vicinity y of the mast upstrcam cad of this fiver basin, the lopegrephy is charscterzed by shatp eliffs and
steep slopes. Preciptious chills sre also present in the mididle reaches of the batin. Facdber down from these
chills 1o the lower reaches, the river dips et 8 :chmt.y geatle gradiend. In the vicinity of the reservoir the
| topography becomes Aat

On the evidence of the 1750 000 scale topuguph-ca! map il appears that theve is 1o submerged dwelling.

River bed

condition

The rivers in thit rivet besin branch off inte 8 nurnber of small streams roughly at ight angles in respect to
the rosin river. Up 1o the clifls in the middle reaches, the nvers show $istde erosion, Yot farther dovwn toward
the Yower reaches, the main stream and the side small streams on the lefl bank are supposed to show more

| sdvanced erosicn. [n the plaia sunomdng the resenvoir, there #re alus of rock debris.

4

Circum-
Teservoir
terrain

The terain surounding the reservolr forins a gently sloping plain. The swerounding lecrain is most hkely to be
covered with rock delyis deposits canied by the river fom the uppec reaches.

)

(U]

River basin

The upper reaches of the basin form watershed peak which is sumounded by precipiious cliffs. Up 1o the

vicinity of the reservels the termpin slopes 5t a slecp gradicnt. Towands the reservolr, bowever, the topography
shows a gentle gradient.

Lower
resenvolr

Submerged
dwellings

As the basin consists of ragid lorrents, theie is no submerged dwelling in the basin.

(&)

River bed
condition

Except for the moslmupsmam end of the basin, 1he findings suggest that ¢rosion in the main stream has
progressed (o 8 significant extent, The river bed around the dam is believed 1o be coverad with rock debris
deposils washed down from the upper reaches.

%)

Circum-
resenvoir
ferrain

Except for the right bank of the resenvolr, the upper reaches and the Tefl benk ares present a geatly inelined
!opognphy. with evidence 1o suggest the presence of rock debris deposits along the river. On the lelt bank
thee is evidence to indicate that tock debris deposits have been woshod down by the rver from the wpper
reservoir and collepsed or entrained oato the diver beg

)

Changes in river basin

The river in the vpper reservoir reaches which is large on the castern side meanders past precipitous cliffs to
merge with the river of the Tower reservoir immediately above the downstream dam site. For this resson, this
project sile requires no changes 1o the nvers Now in the basin.

3. Location and
condition of
siruclures

)

Uppes n
fesenvoir

dsm

Damn site slatus

The river bed has 2 large width and is flanked on both sides with 8 flat topography. K 2ppears that reck debris
bas accamulated either a5 2 fesult of rock caving in of being weshed down. The topogrephical findings
indicale that it would be dilficuly, il pot impossible, 1o raise the dam height any further,

)

Dam

In view of (he dam site with ity base 2nd long length, this sites alTords & comparatively unfavorable waler
stomge efficiency.

)

Lower
tesorvolr
dam

Dam site status

The narrow width of the river bed and the steep relicl on the nght bank contrasts with the gently stoping
terrsin on the lelt bank. While the river bod is believed 1o have thin deposits of rock debris, there iz a
possibility of the presence of rock debris deposits having formed on the Jeft bank as a resull of rock coltapse.

2

Dam

In view of the very favonble lopographical condition the sefection of the site presents no problem for the dam
site. Difficulties may anise, however, if the lell bank is found to have collapse rock debris deposits. Nox wilt
the dam offer & satisfectory storege capacity even if it is raised, and in any event, the lopographical ecnditions
impose limits on the extent ko which the dam height can be rised beyond that

3

Waterway
route

Q)

Geographical
profite

The route of the walerway system is sclecled by taking into sccount the positional relationships for the dom
site in the lower reservoir and the lopographical conditions. The topography of the watorway route is
charscterized by & semmewhat st reliel on the intake side and o shallow overburden 5o that the powethouse
needs o be sited somewhere midway on the walerway system.

1]

Layout

For lopagraphical constraints, the waterway roule hes a bent, curved layout snd is rc!atntly shoit To deepen
the headrace, the intake is 1o heve 4 moming glory type and the powerhouse is 10 be located somewhere
midwey on the walerwiy syslem.

)

Intake and outlet

A moming glory type hes been sdopied for the intake in view of the headroce overbwrden. The outlel,
however, is lo usc a standard fype.

&)

Surge tank

In view of the short tength of the walerway, it is rot necessary 1o provide surge tank both on the hcadrnu: and
tailrace sides.

©)

Powerhouse

The powerhouse needs to be situsted somewhere midway in the waterway system 1o ellew for the weterway
system siangement. As a result, o)l structures refated to'the powerouse is in #n unfevoreble position.

4. Accessroad
and turnel

1y

Upper and lower resenvoics

For access 1o the uppes feservoir, & pew roed of epproximately 25km Tenath will need to be constructed from
the exisling road passing through Ghetgarh scuth of the dam site. For access 1o the lowes reservoir, it witl be
necessary 1o consirucl 8 rew [ong stretch of rood of about 40%m length end rv:pu ir the approxima’ely 30km
torg rosd from Eaha'a,

)

Access tannel lo powerhouse

The plon is to construct pn scrss rss barcuel linking the poucrhousc with with the right bank of the lower
reservoir,

£))

Czble tunnel

The switchyard is 1o be constructed on s Dattopography and e cabde ionnel is to link o the ensformer
roermn. In view of the positional relationship with the Gansformer room, the tunnel is to have 8 considerable
lengih of over B O00m.

5. Power transmission kines

To construct Lhe 2206V four circuits (lncludvng relura way), one conduclior, 15km from Kalmanpasa
PP3 connccted to Nasik-Padghe tiansmission line.

6. Geoeral evaluation

Since the waterway system ha's # comparatively short length, the capacity of the tower reservoir is subjecl to
the limitatigns imposed by the Iwaphj The results is & poor coonomis elfectiveness. Though the site does

not rcquuc any Eneision of the rivee Now, it leads o the submazging of some T0ha of forest in the un"n
resenvalr.







R R L

L

ahnn

L8

KOLMANPADA

8.

da

Ralmong




20

9. General Description of the CHORNAI Project Site

1. Environment
conditions

R

2. River basin
conditions

2)

S

{}}  Upper resenvoir

Lower teservoir

i

River basin

The subm‘?gtd area involves 56 ha of reserved forcst and 29 ha oagrimlﬂ:}ﬁ land

 The svbmcrged area involves 10 ha of resenved forest

This long and nustow basin has & Targe number of mountsin streams beanching off on the lefl bark alarg
the main siver, The most upstream portion dips ata gentle gradient and thea changesto s clilf torelwrnlo a
gently sloping reliel. On the right bank, here it & watershed peck taking the shape of a plateas rising to
ebout 200m above sea level And the stream does not develop,

Upper
resenoir

Submerged
duellings

On the eviderce of the 1/50,000 scale topogrsphical map it sppcars that there is no subrnc—rf:ada elling in
the basin. As the map is 0id it now seems likely that there are some submerged dwellings, seeing thal there
»re some hamlets in the plain on the lower reaches.

L&)

River bed
condition

The main fver forns side stieams only on Ghe lefl side, with the basin 85 & whol showing 8 gently sloped
topography. The kel bank side, in particutar, is believed 1o have deposiis of rock debris, with evidenee to
sugpest that rock debeis has deposited on the river bed.

10

Circum-reservoir
terrain

The tonain surounding the reservoir dips ot 8 gentle gradient so thal the aress sround the feservoir are
lixely 1o have deposits of rock debris.

(2}

(1)

River basin

The most upstream end, the basia is characlerized by the presence of precipitous chifls, with steep slopes
generslly present in the middle ceaches. Near the reservoir, the terrsin becomes flat and foras » plein, with
aj\jgh pmbabilily)g{iqnsils of rock debris

Lower
resenvoir

2}

Submerged
dwellings

Devnsiream of the dam, the terrain is flat, and though there s sorme tamiels ca this plain there i3 no
dweling upstream of the dam.

8)}

River bed
condition

The basin divides into Lwo tmain nvers immediatcly upstream of the dam site. Roth diver Nows ace supposed
1o present evidence of erosion It is inferred that in the rsiny season, rock debris from caved-in rock is
washed down towards the reservoir to settle with formation of reck debris deposits.

4

Circum-rescevoir
fersain

The terrain sround the reservoir peesents  geatly inclined topography. These gentle slopes are belicved to
consist of deposits of tock debris which has settled here. As the water level of the reservoir changes, there is
the risk that these deposits may slids down towards of into te reservoir.

&)

Changes in rivet basin

The oollspsed cliff on the west side 8t an elevation of approximately 700m forms & watershed peak whence
Ure river flow divides into opposite directions, with the rivers of the upper and lower reservoirs Nlowing
paralle! to cach other.

3. Location and
conrdition of
structures

{1}

Upper 14})
resenvoir

dam

Dam sile stalus

The basin as & whele has a geatly dipped eelief with evidence suggesting the presence of rock debeis
deposits. Rock debris deposits are particularly in evidence in the lower reaches slaling from the middle
reaches of the basin. 1L is believed that the rock debris deposits are of considered o be deep 81 the dam site.

)

bam

On both banks, the terrain dips st # gentle gradient, with evidence 1o suggest the presence of doep rock
€ebris deposits which ace supposed also to caver the river bod. The rock bed is assumed to be progressively
weathered. On topographical grounds, it therefore sppears difficult 1o mise the dam height beyond it
present height.

2)

Lowee
reseavoir
dam

t)

Dam site stalus

The termin surrounding the reservoir abruptly changes to & gentle gradient, end il appezrs that with the
exceplion of the lefl bank, the dam site is covored with rock debris deposits while the rock bed is believed 10
be extensively weathered. On the Jefl bark, in particular, the natural celief is marked by bare mountein
ridges dipped at a gentle gradient.

2}

Dam

The river bed bhas a large width and the choioe of the right bank is not considered to present any problem for
the siting of the dam site. On the Jeft bank, however, there are small mountain idges and the foundation
rock bed is belicved 10 have weathered decply 5o (het it may be concluded that it would be dilficult to reise
the dam beight any fucther.

)

Waterway
route

M

Geographical
profile

The route of the walerway system has boen selected by taking into sccount the topographical fratures. The
veriical relief, however, shows a gently shoping pattem so that the location of the powerhouse is layouted at
the midway on the weleraay,

2

Layout

Since the upper reservoir is swrounded by s (ot termain, e intake is to consist of the moming glery type
structure in order ¢ provide the necessary head for the headrace. The walerway has a short tength of
spproximalely 3 00Cm. For, topographical reasons, the waterwey system has fo have & bent, curved Tayout,

4}

Intake and oulleq

To secure the necessary overburden for the headrace, the inlake is to be constructed using & morming glory
type strocture. For Lhe outled, however, » normal type structure hes boen adopted.

(%)

Surge tank

The waterway system has a shorl siretch end the powerhouse is lo be consiructed at the midway on this
shorl walerway system. To control the waler pressure, it is nol necessary to grovide o surge tank,

{6}

Powerhouse

The powerhouse is situated at the midway in the waterway system a3 # result of the prevailing topographical
constraints. Consequently, all structures refating to the powerhouse will be refatively castly.

4. Access road
and tunnel

3

Upper and Joner reseovolrs

The existing toad slready gives sccess to the upper reservoir 3o that it is sufficient to repair this rusd. To
Bain aceess o the fower resenvoir, however, it is pecessany to construct a pew, spproximaiely 25km tang
road from Kinglod

2)

Acoess tunned to powerhouse

The access tannel is to construct from the right benk of the dam along the tailesce to'connect to the
powerhouse. .

3)

Cable funnel

Constructing the switchyaed ot 300m clevation oa the right powerthouse bark, the underground cabie tunnel
is planacd lo conncet the Wansformer room adjoining the powerhouse by using an inclined tunncl

5. Power transmission Yines

To construct the 400k ¥V one circuit, double conductors, 60km from Chomazi IS to Podghe 85 slorg the
FHOXV double circuits transmission fine between Nasik 573 pnd Padghe 5/5. :

6. Gerneral evaluation

Whle the walcrway system iy short, the storage capacity of the reservoir i3 subject to limitstions imposcd
by the topography, with 8 somewhat low head a5 of only 400m. Ay a result, eeonomic performence will be
somewhet poor. There is also the disadventage that some 100hs of forest will be subimerged in the upper

reserveir and that (he project reqaires the divession of the aver flow.
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10:

General Desceiption of the SAVITRI Project Site

}. Frvironment

corditions

()

Upper fesenoir

(2}

Lowcr reservoir

The submeiged arca involves 40 ha of reserved forest

The submeiged area involves )9 hae of reserv ed fotest and 8 ha of agncul(ural !a nd

2. Rivers basin
conditions

)

(1)

River basin

Tre right river bark has a steep topography. Thoug,h there 15 Ditlle evidence of erosion on the nght bark, the |
lefl bank foans o plateau ol its most upstream end. The middle reaches present & relief of steep slopes |
dipping at a gentle gradierit ny it o ppeoaches the main sream. The side streams are tong and show signs of
erosion

Uppet
1EServoir

O

Submerged
dwellings

Thete ere hamlels downstreamm of the dam site bt no d“cllmg ¢an be found upstream of the dam.

M

River bed
condition

The right bank has 8 steep relief with short side sresms. The main niver snd the right tank are betieved 1o
thow signs of erosion. There is probability that washed-down rock debris has deposited along the main
fiver.

)

Circum-reservolr
terrain

Cn the Jeft banl near the reservolr, the {eTain presents a steep relief. On the ight bank, however, he side
streams #re forg and the paris surrounding the reservoir sre marked by steep slopes, with evidence
suppesting that rock debris has setded and peogsessively secumulated.

)

n

River basin

The upper reaches of the basin form s watershed peak with abrupt overhanging chifTs in the vicinity of this

peak, Up to the reservoir the selief dips al a sleep gradient. Somewhst gentler inclines can be found enly
along the main niver.

Lower
FeSeTVoir

Submerged
dwellings

Upstream of the dam site the relicl is generally steep so (hat theee i3 no submerged dwelling

)

River bed
condilion

Atun elevntion of 2ppeoximately 750m, the river upstrearn of the dam site forks ofT into tree side sireams,
with probebility of erosion in the lower reackes starting From the middic reaches of the basin, The river dips
at » gentle gradient downstream of the conflucnce of these streams, with evidence lo suggest that reck
Jdebiis has deposited.

4

Circum-reservoir
(ermrain

The {ezrain around the reservolr has o generally steep gradient, with Tittle evidence to suggest any significant
westhering of the land surfece,

£}

Changes in river basin

The nvers feeding the upper and lower reservoirs flow in opposite directions and run virtually parallet to
ach clher in the east-west direction. The river basin is divided by the watershed pesk with & maximum
¢levstion of 1,300m.

3 Location aad
condition of
structures

(H

Uppet $}]
[

dam

Dam site statys

Itis supposed that the river bed is covered with rock debris deposits washed dovwn from the upper reaches.
The steeply inclined terrain on the right bank shows no eviderce of wesithering. [n contrast, the relief on the
Jeft bank dips n1 2 gentde gradient, with evidence to assume the presence of rock debris deposits and
weathered foundation rock bed.

@)

Dam

The natural relief on the tefi bank of the dam site is marked by & gently pradient with evidence to suggest
that progressive weathering has taken placs om the foundstion rock bed. It may therelore be of great
importance 1o conduct & thotough investigation of the geological condition prevailing at the abutment. The
right bank, however, is flarked by steep slopes 1o that it mey be assumed that weathering has not
progressed here.

D

Lower
rescnvoir
dam

18}

Dam site slatus

Ttis assurned thet in view of the stcepmess of the terrain on both banks, no weathering has tsken place. The
tiver bed is thought to have some minor deposits of rock debeis. The conclusion is that there will be no
geological problems to the construction of the dem.

2y

Dam

On e solz evidence of the topographical map il can be concluded that there are no geologicat problems to
the construction of the dam.

3

Wateirway
route

10

Geographical
profile

The perpendicular relief shews that the elevation drops very abruplly towards the Jower reaches of the basin
In terms of the walenway sysiem, it can be seen that the flat part tengthens here. Whil there 2re no
problems on topographical grounds, the fact is that the walerway becomes somewhat Jong.

)

Layout

Both the headrace snd the tailrace have a length of spproximately tkm each so that the powerhouse would
have 1o be sited somewhere in the middie of the walerway systern. As will be stated tater, however, the
access 1o the powerhouse does not peesent any particutar dilficulty.

“)

Intzke and outlet

For both the inlzke #nd outlet, the ordinary horizontat type struclures are sdopled.

5

Surge tank

In view of the considerable length of the headeace, the plan is armoged 8 surge tank 1o mitigate the waler
pressure, The Wailrace is also considerably long so that & surge tank is provided 1o control the pressure.

)

Powerhouse

The powerhouse is situated midway in the wufcrwny system, and the plan tries 10 reduoe the construction
casls by armanging the access tunnel and cable lunnel 1o the powsthouse in such a manner a3 to make
effective use of the topogrephical conditions.

4. Access road
ang tuanel

(1

Upper and lower resenveins

Thoder tha V- oL

Under e plan, the odsting approximately 90%m long rosd from Nondgsne in the vicinity of existing
Ghoam reservoir's backwater area should be repaired for access 1o the upper reservoir, $imitarly, the
:mslmg approximately GOkm Iong tosd from Pitalawadi should be repaired for sceess to the Jower

reservoir. {n addition, the appxoximalely 40km long foct pass resd should be r:pmrcd 10 connect the sbove
10ads.

2}

Access tunnel to powerhouse

The project plans to construct an spproximately Tkm long access lu.h.ncl from the left bank ol'uppct reaches
of the lower reservoir to connect the powerhouse.

£

Cable tunncl

The project plans 1o provide s cable tunncl (o connect the transformet toom with the sdjoining the
powerhouse by using 8 inclined tunncl from the Teft benk in (e vpopsiream of the lower reservoir.

5. Power transmission lings

To construct the 400 kY one circut, double conduclors, 80 km from Savitri PPS to the planning of -
Mew Koyna $/5 along the 220 kV double circuits between Kandalgaon S/ and Koyra I S/S

6. General evaluation

Whife e headreee is comparzlively long, the reservoir has s large slorage capacity and a high head 5o thal
the site offers exceitent cconomic cfficiency. Though this site is due for diversion of te river flow, the fact is
that the catchment s:ca for the upper reservoir is refatively small 8t $ Skm' so that there will be few
sutanerged forests. Consequently, this site is one of the recommendatle project site,
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_ General Desceiption of the MANDHALIWADI Project Site

1
[1. Envitonmeal
conditions

2. Rivir basin
conditions.

<)

Upper reservoir

(2}

it}

Lower tesenvolr

1

The submerged area involves 23 ha of resenved forest and 10 ha of agricufmm tand

[The submeiged area involves 27 ha of forest including 10 ha of reseived forest 35 well as 33 ha of

apricutiveal land

River basin

The niver basin as a whole presents o steep l;;og:aphy. and in the vicinity of the resenvoir the terain i
dipped at n geviler gradient The basin is conlinugus with the exisling Koyna reservoir in the fower reaches

Upper
reservoir

2

Submerged
dwellings

0]

River bed
conditinn

Tn the viginily of the reservelr, there is a‘!rcady_a resenvoir, that is, the Koyna reservols, in existence. The
projectresenoir is located et the terminal end of the Koyna reserveir. There is no submerged dwelling.

Eviderice of the sives bed havieg been washed or eroded qut from the upsiream parl can be found only in the
main fiver, In the vicinity of the resenveir, the teoain assumes 8 gentle gradient, with evidence to suggesl
the presence of 1ock debas deposits, Near the reservoir, the basin approsches the existing Koyna reservoir.
Tt iy estimated that theie 81¢ somewhat deep deposits.

)

Circum-reservoir
ferrain

The temain swrounding the reservoir slopes st a gentle gradient, with evidence making il probable that there
sre deposits of rock debris. With the changes in the reservolr water tevel it is therefore Tikely that the rock
debris deposits may slide and/or f20] down

2}

133

River basin

The basin has v steep reliel and this steep terrzin changes abruptly 1o more gentler slopes pear the reservolr
to assume aa sHuvial fan-shaped topopraphy,

Lower
[CSCIVOir

Submergod
dwellings

Near the dam site, theee ore dw‘;ﬁings both in the wpper and lower reaches. The map suggests that theee ere
some subme:ged dwellings.

(8]

River bed

condition

There ate 5ot so many side stearns on the left bank and the topography indicaies that the Fiver bed has been
eroded oul in the main river and the side siresms on the right bank, Towsrds the reservoir, the river has
gente gradient, and the rock debris deposits are likely to be somewhsl deep.

1)

Circum-reservoir
termrain

The gently dipped land susface in the vicinity of the seservoir is likely to be covered with deposits of rock
debris. [t can be supposed that rock debris deposits have settled also in the upper reservoir arca. With the
changes of feservoir water leve] it may be feared that these deposits may eollapse and shide.

o

Changesin river

basin

The watershed peak al approximately 800m forms the borderline #1 which the upper reservoir flows down

south at the most upstreant position of the Koyne reservolr end the lower resenvoir flows in the west
direction

3. Location and
cordition of
stctures

()

Upper it
reservoir

dam

Dam site status

The left bank adjoins the end of » steeply inclined mountain ridge while the right bark forms & gently
sloped termain telieved 1o be covered with rock debris deposits. The river bed is located in the most

upstream part of the Koyna reservoir. The map suggests that the rock debris Seposits are caused by the
fescrvoir,

2}

Dam

The dam site is located in the imosl upslieam end of the Koyna reservoir. The rock debris deposits due to the
reservoir are considerad 10 be of somewhal depth, Even though the foundation rock bed on the feflt bank
dozs not pose a problem, the gentle slopes on the night bank do, seeing that they are likely to consist of rock
debris deposits and that the foundstion rock bed has weatheced.

(2)

tower
1e5LiVOir
dam

¢

Dam site siatus

The terrain adjoining the dam site forms & Ral lopography and the river bod #s well es the banks on both
sides form gentie slopes. The dam site a3 2 whole is assumed 1o be covered with rock debeis pnd the
foundation rock bed will be weathered.

)

Pam

On topographical evidence, it is feared that both the dam site niver bod and the benks on sither §ide have a
deep foundation rock bed that has progressively weathered. I will therefore be necessary 1o exercise
adequate cavtion in the excavation of the foundstion and the foundation finishing work

$}

Waterway
roule

3

Geographical
profile

The perpendicular section of the waterway system has been selected by taking inte sccount the topographic
coaditions prevailing in the basin. Ones the walershed peak has been erossed, however, the elevation stagts
to fall at b sharp gradient Further downstream, however, the lermain becomes much moere even.

@)

Layout

Penstock pipeline have been sdopied from the position past the watershed peak, and (he powerhouse is lo be

installed midway in the waterway system. The layout provides for the conrection to the lower resenvair
through a leng tailrace.

(5

Intake and outlet

For both the upper and the Jower reservoirs, he ordinsry type intske and cutlet structures arc sdopied.

)

Surge tank

Fince the waterway from the powerhouse is relatively short it is possible 1o omit the construction ol surge
tanl to the headrace. The tsitrace tunnel, however, is 2km long 5o thal the project includes {or the
eonstruction of surge tank to conltrot the waler pessure.

)

Powerhouse

The powerhouse is located midway on the welerway system, and while the powerhouse itsell preseats no
perticular problem, the amangement of underground structures have o be considered with cvery eflont to
meke efective use of the topography so 1s to ensure economic efficiency.

4. Access road
and lunnst

]

Upper and lower

FCSETVOIfS

There is 1o rad in the vicinity pioviding sccess 1o the upper reservoir 50 Lhal en inclined wnnel will peed to
be constructed facing toward the upper reservoir from the enlre nce of access funnet of the powerhouse. To
rezch the lower reservelr, there is o gravel peth end it is convenient fo repsir it

10

Access tunned to

powechouse

The powerboise nccess turnet is planned so thet » entrance is provided et the most upstream part of the
tower reservoir. This tunnel of approximately tkm length will provide the connection to the powerthouse.

8]

Cable tunnel

The project plens 8 Tayout for the cable tunne] in which the switchyard is 1o be constructed on the plain’at
eppeeximately 400m elevalion n Tittle toward the right bank from the tailrace tunncl. This cable tunadl isto

connect 16'the underground transformer room.

5. Power transmission lines To construct the 400k V one circuit, double conducioss, 40km from Madhain adi PPS to planning of
New Koyana S/§ along the plarniag of 400k V double circuits 1ransmission line betwoen Loniknad
575 and planning of New Koyna $/8 through Koyna I &ITSS :
Fot not the upper and lower reservoirs, the dam sites have 10 be layeuted on 8 flat position. Compered with
8. Gencral evaluation

both the dam lergth and height_ it will not be possible to ensure adeguate slorage capacity. There is slso the
consideable length of the waterey system . For all of Yeese rensons, it is difficult 1o deserite the project

site a5 bring economically favorable. While hittle forest arca will be submerged, the projest requires the
river flow diversion
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12: __ General Description of the VAITARNI Projeat Site

. Enviroament

condilions
o

2 River basin
conditions

{h Upp-.r rcsenou

The submcrg-.d arca involves 25 ha of reserved forest

(1) Lower Tesery ou

The submerged atca mohcs !5 ha of 1eserved fotest and 13 ha of agnculiuzal land

(1) Riverbasin

The wpper sesevvoir forms a narrow basin vnder the infiuence of the watershed peak consisting of sn abrupt
i of ppproximalely 80Cinm elevation. Frowa the upstecam to the midsiream regions the Lerrsin has a steeply
inclined relief. Further downstream, the topography dips st o gentler slope, with f1lting elevation iowerd the
rescrvoir. The srea around the reserveir presents flat bopography.

{1y Upper (2} Submerged The reserwoir is situzted upstream of the side stzeam of the Koyna seservoie. Thete are no roads nearby, nor is
reservoir dwellings there any dweiling

(3) River bed In the uppt_: teaches of the basin, the teain is marked by & stetp eroded topography , with no &vidence of
condition erosion. From the iddle reaches the topography swiftly changes to 2 flat rehief, emptying into the reservoir.

In this basia it is estimated that there are deposits of somewhat depth.

(4) Cucem- The sumounds of the reservoir form gentle slopes believed lo be covered with deposits selted on the lend
resenoir surface. Due to the changes in the water level of the reservoir the is suficient reason Lo nticipate the
terrain possibility of the deposits sliding with the detrimental elfect of causing & reduction in the reservolr's slorage

capacity,

(1) Riverbasia The basin covers & com;\urnli\'ely'widc 27t In the most upstream part it is flanked by an sbrupt wall of
overharging <hifl. Down 1o the vicinity of the rescrvoir, the terrain dips st a steep padient. From the vicinity
of the reservoir, the stopes dip st & gentle gredicnt, with the surounds of the river bed presenting & flst
lopogsaphy,

(1) Lower (2} Submerged Isolated willages are present immediately downsiream of the dam site. Due 1o the sge of the topographical
TesCIvoir dwellings map aveilable, itmay well be conceivable (hat by now there may also be dwellings near the rescrvoir.

(3) Riverbed The basin broadly divides into three tributaries. Each of these is deep #nd show evidence of erosion The
condition eroded rock debris is believed Lo have deposited end settled in the vicinity of the reservoir,

{4) Circum- Except for the fight bank, the area near the resenvolr dips o1 a gentle gradient In this area, the debris from
resenvoic collapsed rocks has come from the uppet perts. In Lhe area slong the tribularies, however, there are supposed
terrain to have deposits of washed -down rock debris.

(3) Changes in river basin

The most ypsiresrn end of both the Jower end the upper reservoirs ferms 8 walershed peak of abrupt
overhanging ¢l The upper reservolr is designed to take 2 flow course directed o the east and the lower
etsenvoir to the west

3. Locasion and
condition of
sinxiyres

(1) Upper {1) Dam site status | The dam site is Jocated in a position al which the fiat 1elief is somewhat narrow. Botk banks are assumed to
reservoir be covered with deposits of rock debris. Similarly, the river bed has deposits of weshed-down or collapsed
dam rock debas.

() bam As siated above, the dam site has deposits of rock debris. On topographical evidence, it is considered thal the
foundation bed rock is also subject to progressive weather. Tt will therefore be of vilat importance 1o conduct 8
geological sunvey in order 1o determine the extent end nature of the work required o finish the dam
foundstion rock.

{2) Lower (1) Dam site status | Except for the right baek, it is supposed on topographicel evidence, that there are deposits of eollapsad rock
resesvoir debris on the 16 bard and the river bed and washed-down rock debris from the basin. It is also believed that
dam the foundation rock bed of the dam has weathered.

(2) Dam

On the right bank of the dam site, the rock bed is exprsed, and it witl be necessary lo mzke e proper

essessment of the extent of the wark required 16 finish the dam foundation rock both on (he rives bed and the
Tefl bank.

(3) Waterway
route

(1) Geographicat

The waterway rovte has been selected by taking inlo sccount the topographical relief. The general

profile perpendicular reliclis rmarked by & smooth, gentle gradient, The length of the weterway is spproximately
3.5km.
1) Layout Tre waterway sysicin has & relicf inclined st & smooth dipping gradient so that the powerhouse will be
{ ¥ ¥ 5y 2 £/8

positioned somewhat midway on the watcrway route. The wilerway does not have & Jarge water bead so that
surge tank is Tefl out 1o control the water pressure on the headrace.

(4) Intake and outlet

Ordinary horizontal intske and outlel structures are used in the plan for hoth the intake and the outlet

(5) Surge tank

The headrace tayout is marked by a short length of approximalely only 600m. Not is the head very high. As s
resull, it is possible to dispense with the need for # surge lenk 1o conbrof the water pressure. The tailrece,
however, has 8 length of Bpproximately 2km and thus requires the installstion of » surge tank,

(63 Powerhouse

The powerhouse is situeted midway on the waterway ‘'sysiem o that cosis for the access and cable tunnels will
need 1o be considered. Tn en effort o reduce the construction costs For the underground structures for the
powerhouse itis planncd lo construct 8 single tunnel doubling es the sccesy and cable tunnels,

4. Access road
a0d turnel

{13 Upper and lower mescrvoirs

Similarly to the Madhalivad Jocation, there is po existing roed in'the vicinity of the upper reservoir. Access fo
the upper reservoir is theee plamed lo take the form of an inclined type tunnel from the lower reservols,

Access 1o the Jouer resernvoir, is planned 1o be schicved by repuining the roughly 40km long foot path road
[rom Fivre,

{2} Access tunnel to powerhouse

The plans for e sccess tunned ta the powerhouse provide the construction of anvinclined tunnet on the lefl
benk of the lower reservoir ta consiruct 8 single tunnel doubling 25 an sccess and 2 cable tunne).

{3) Cable tunnch

The cable tunnel is to be installed in'ihe upper part of the access tunnel 1o the povwerhouse. The plan slso
makes provision for the installation of the switchyard on a eonmperatively Nat pan,

5. Power transmission Jines

To construct the $00XV one circuit, double conductors, 45km from Vaitarni PPS to planning of New
Koyna §/5 along the planning of 400k V double circuits transmission line between Loniknnd §/S and
planaing of New ¥oyna 15 Wrcugh Kayna 1 & 11 8,

6. General evaluation

In view of the fact that teth at the uppor and lower reservairs, the topography of the temain around the dam
3ite imposes sigmlicant bumitatiors, it with be difficul 4o raise the dem sny further. It will eonscquently net be
possible to secure sa ndoquate stornge espacity. A furthey dilliculy is that eonstruction cosls witl mount as 8
a result of the Tong waicrway to Gie detnment of economic efficiency. Both in the lower gnd upper reservoirs,
itis hlely that sanctusties will exis, and in the upper reservoi, in particular, the peaiect calls for the river
flow diversion, with a tolal of some 50ka of submerged forest arcn
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14: _General Description of the GADGADI Project Site

(1. Environment (1) Upper rescevoir The sutjerged arca invobves 17 ha of forest including 2 ha of ersenved forest as well as 1S ha of

ondilions agricultural fand o
(2) Lower rescrvoir The submerged atea involves 5 ha of agricullural land
o {1} River basin | Thisis a small basin with a surface shorl a § squate km, presenting 2 gencrally gently dipped fopagraphy.
Tt is infecred that a tick Fayer of top soil is supposed 10 spread throvghout the basin. o )
{1 Upper {2} Submerged Downstream of the dam site, there are some villages or hamlets. As the map is old it scems Likely that
cesTrvols dwellings there are some dwellings in the resecvolr,
[(3) Riverbed | n the basin of one streaim, it can be assumed that the fiver bed has deposis of rock debris or sand.
condition

1 Riverbasin (4) Circumn- The terrain suriqunding the reservoir has a gently sfoping topography, Due (o variation in the wates level
conditions Teservoir of the reservoir, however, Lhe sand deposits in the viciaity of the reserveir may be considered liable to

lerrain shiding.

(1)} Riverbasin | The basin is long and nateow in the east-wesl direction. The upstream end and the right bank form a
smoath tableland and elevation of the steep stopes falls toward the river side to assume a gently inclined
topography near the river. The Tefl bank presents a siecp-pradical mountain ridge subsiding into the river,

(2) Lower (2} Submerged | There arc seme viltages or hamicts in the Tower reaches of the dam site. Some dweliings can also be
reseovoir dweliings spotied in the upper reaches and in some cases il also scems likely that the number of dwellings has
increased.

{3y Riverbed The 1zt bandk is stecply inclined with litte evidence of ecosion. In contrast, the right bank has a gently
condilion inclined scliel. The map suggests that some strcams have been formed by the waler flow washing out 2

river bod. The main stream has a geatle gradient and it appears likely that rock debris hag been washed
dawn and scliled with the formation of deposits,

(4) Circum- The area surrounding the reservoir present a genlly inclined topography, with the surface covered with
reservoir rock debris. As a result of the variation in the reservoir water level, there is sulficient reason 1o anticipaie
terrain the risk of this rock debris deposits stiding,

{3} Changes in rivec basin The most upstream end of the lower reservoir basin is a tabletand plain, forming 2 watershed ridge
dividing i from the uppet reservoir,
(1) Upper (1) Darm site The dam sile has 2 Nat lopagraphy, with deposits of rock debris 2nd sand o both the river bed and the
reservoir status banks on both sides. 11 is estimated that erosion has atso taken place at the dam foundation rack bed.
dam

{1) Dbam The barks on both sides represent gentle slopes, and considering the height of the dam it would appeas
that work on the foundation rock bed of the river bed, and especially on the sbutment area, might create
pioblems.

{2} Leower {1} Damsite The base of the dam site has a large widih and gente slopes are seen to flank the banks on both sides. The
1CSonvoir stalus river bod is believed to be covered with deposits of rock debris washed down from the upper reaches and
dam the banks on both sides is supposed fo have deposits of collapsed rock debris. There is 2lso evidence 1o
suggest that the dam foundation rock bed has progressively weathered.

3. Location and {(z) Dam e to the goological conditions present in the basin, there is reason 1o fear that the work on he rivee bod
condition of foundation as well s on the banks of the dam will present problems. A precise geological susvey is
stiuctures therefore considered essential,

(1) Waterway [{1) Geographical | The waterway has a straight route. Yet, two thirds of the upstiearn area has a flal perpendicular profile
route profile with an elevation of approximately 800m. Further downstream, however, the gradient suddeny fails and
the elevation then docreases in passing toward the outlel.

(2) Layout The lower reaches of the basin have a long and natrow shape proceeding in the east-west direction. As a
resull, the walerway sysiem has a considerable length of some 6km. The headrace, in particular, reaches a
lengih of 3km and it will be necessary (o change the layout for the headracs on the basis of a geological
survey on the waterway route, )

{4) Intzke and outlet The intake and quiet use both the standard horizontal types of construction.

4, Access road
and tunnel

{5} Surgetank In view of the considerable length of the waterway, it will be necessary to provide surge Lanks both on the
headeace and the tailrace sides,

{6) FPowecrhouse For topolegical reasons, the powerhouse has been sited al a location roughiy 2km from the outlet. Since
the pow erhouse itself is locafed deep underground, it will not give rise 1o any problems provided that the
geological conditions are satisfactory.

{1} Ugper and tower reservoirs

For 200es5 10 the uppet teservoir, the existing, approximatcly 20km Tong fool pa!h' road {rom Gathna
should be 1epaited. For access 1o the lower reservoir, the plan is to repair the existing, approximately
40k Jorg road fzom Kinjale. '

(i)

Access tunnel 10 ponechouse

The plan is to construck 2 access tunngl Lo the pawerhouse pacallel 1o the tailrace fromy the right bank of
the lowes tescrvoir.

)

Cable tunnel

The switchyard is 10 be construct on a fat topogeaphy a1 an clevation of approximalely 450m on the right
bank of the tzilrace. The cable tunnel is to tink to the transformer room adjacent to the powerhouse, using
the inclined tunmel. : )

5. Power transmission lines

The construct the 220 kY onc circuit, one condosios, 45 km from Gadgadi PPS to planning of New Koyna
88 ‘

6. Generat evaluation

Since the capacily of both the uppet and lowet reservoirs will be subject 16 the limitations imposed by the
fopography. Anolher disadvantage is the comparatively Jong extension of the waierway compared with
olfiet siles il is clear (hat the projest offers poor cconomie cfficicncy. i is possibilily that both the fower
and upper rescrvoirs may have sancluaries. There is also a totad of $0ha of agriculivral f2nd will be
submerged, with the diversion of the siver flosy.
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