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General Description of the ARUNA Project Site

1 Emvironment
conditions

(l)

Upper reservoir

The submered afca javolves 1? ha of resenved forest

)

Lower reservolr

The submerged area involves 23 ha of reseqved forest

2. River basin
conditions

it

{)) Riverbasin

This basin consists of gentle slopes , with the watershed peak at 20 elevation of 2bout 200m. MWear the |
reservoir, the land surface slopes at a faisly gentle pradicat.

Upper )

feseovolr

Submerged
dwellings

The basin is one of the tributaries, and in the lower reaches there is 2 waterfall, with oo dwelling ia
the basin, .

River bed
condition

8}

The topography is marked by a gentle gradicat. Both the mzin and subsidiary flows present evidence
suggesting that the beds have been gouged out. Downstream of the dam site, the banks and the rivers
are somewhat nairrgiw 5o that il is assumed that there are deposits of rock debris or sand.

Circum-reservoir
12rrain

L}

The teevain suriounding the reservoir dips at a gentle gradient so thal the areas around the reservoir
are likely to have progressively developed deposits of tock debrds or sand. There is ground for fear
thal the Jand surface layer may slide as a result of vadiations in the water Tevel of the reservoir

6]

(1} River basin

In the most upstream part, the basin forms a gearly inclined plateau. Further downstream, the 1emain
then changes 1o slopes inclined at 2 stecp gradient toward the scheduled site for the lower reservoir.
In the vicinity of the reservoir, the relicl is inclined 2t a somewhat gentle gradient and the rivers also
dip at 2 gentle pradient,

Lower
resenvoir

(1) Submerged

dwellings

There ate large village communilics near a point some 3km downstream of the dam site. Near the
reservoir, the banks on efther side come ¢lose so that it may be concluded that there is no dw:llmg
there.

Riverbed
condition

6}

Upstream of the dam site there are mainly two rapidly flowing streams forking off from the river.
The two slreams have gouged cut the temrain more extensively than any of the other small streams.
On the gente slopes Narking the reservoir from these streams, it is believed that rock debsis or
similar has washed down and seliled.

0

Circum-zeservoit
ternain

The terrain around the reservolr preseats a gently inclined topography. It is infermed that the surface
s0i! forms a thin layer,

&)

Changes in river basin

The rivers feed the vpper and lower reseivoirs flow in opposite directipns in the east-west site,
divided by the watershed peak formed by a platean of 900m elevation.

3. Lecation and
condition of
structures

n

Upper {1) Dam sitc status
resenvoir

dam

Both banks of the dam sile are situaled in 2 geatly inclined location. Jt is estimated that the rock
debris deposit and weathered soil fayers are doep. The river bed has accumutated sand or rock debris
deposits washed down from the upper reaches. There is also probability that the dam foundation rock
bed has also been subject to progressive weathering,

{2y Dam

As has already boen staled in connection wilh the river bed condition, it will be pecessary to select
the type of dam and decide on the foundation work procedures on the basis of the results obtained
fram detailed geological survey. For topological reasons, it would be difficult (o raise the dam height
any Further,

)

Lower
resErvoin
dam

Dam site stalus

Rock debris and sand washed down from the upper reaches is likely to have depesited on the river
bed. The surface soil on both banks forms a thin layer. Yet, in terms of raising the dam height, it
appears that the geological conditions present problems, as seen that the left bank consists of gently
inclined slopes.

Dam

{2

With the present dam height, it is though that there are no problems that might hamper the
construction of the dam. Yet, even when the dam height is raised, storage efficiency will remain poor
and the project will not be economic because of the steep mountain near the reservoir.

(3}

Waterway |{1}

route

Geographical
profile

The longitudinal reliel near the waterway roule presents a flal topography up (o the walershed peak.
Further downstream the reliel slopes mote gently after the precipitous ¢liffs have boen crossed and
steadity falls 1oward the lower reservois.

{2} Layout

The waterway bas a tolal tengib of approximately 4km. The tecrain presents a very favorable
topography for the 1ayoul of the waterway system. The headrace has a feagih of 2. 5km, and the menit
of the arrangement is that the powerhouse is close to the outlet,

(4}

Intake and outlet

The ordinary horizontal type structures may be used for both the intake and outlet.

5}

Surge tark

As stated 2bove, the headrace is fong 50 that it required ihe construction of a surge tank to control
water pressure, On the tailrace, however, it will not be necessary 1o construct a surge tank,

(%)

Powerhouse

The powerhouse is silvated in the vicinity of the outlet. Al anciflary structures related o the
powerhouse are amenable fo an ecopomically advantageous Tayout.

4. Access road
and tunnel

(1)

Upper and lower reservoirs

For access to the upper resenvoir, there are cmsung roads in the vicinity so that there is pracimlly no
need lo pruwde any new access roads. To gain access fo the lower reservoir, the situation is quile
simifar in that an existing road alrcady lcads fo the villages 3.5km downstream. It is also easy to
construct new roads.

{2}

Access tunnel fo powethouse

The switchyard is situated ag the kefl downstream of the dam sile of the lower reservoir, Aooordmg [0}
the plan, this forms the stading point for the construction of the aceess tunnel (o The powerhouse,

)

Cable tznncl

The cable tunnel is tayouted running parallct to the access tunnel Lo the powcrhouse and connecting
to the underground transformer room. .

5. Powcr transmission lines

To conslnuct the 400KV one circuit, double conductors, 6Ckm from Aruna PPS 10 h.ollnpur s
along the §i0kV one circuit fransmission line between Kankavii 54§ and Kothapir 1 S/S.

6.

General evaleation

While the head is compasatively high, the fact is that bocause of the limited water sterape capacily of
both the'upper and lower reservoirs, the effective water volume is small 5o that economic
performance is somewhat poor. The submerged forest area in the upper rescrvoic is close to 60ha and
the project sike requires the river ow diversion,







s
Fajrly” den
‘-‘5 ;)/.*-“‘.I" - 1.'
v

o
ok

o

o

TP

A

8

b

Y gmwed

L : -‘ .~( ] _-. |

oty waste

‘.
)
-

le




16:
1. Enurormcnl
conditions

(1) Lower resenvoir

Generai Description of the KHARARI Project Site
(1) Ypper reseavoir

The submetgcd ares lmohes 52 ha of non -reserved forest T

The Subm:l‘g\.d ares involves 25 ha ¢ ol reserved forest T

{1) Riverbasin | ALhe most upstieam part of the stream emplying into the Chandvad Nadi river en the sight river bank,
the topography presents a watershed peak in the form of a platean at 2n elevatioa of areund 800m. The
river basin as a whole is dipped at a gentle geadient. In the vicinity of the reseevoin, the terrain is Nat. In
the upper 1eaches of the basin, theee are some vitlages or bamlels. . R

(1) Upper (1) Submerged | The map suggest thal there is no submerged dwelling. As the map is quite old, however, there may now be

reservoir dwellings some viltages.

{3) Riverbed Inthe upstream part, the river dips at a steep gradient. In the vicinity of the reservoir, the teerain has a fiat
condition topography with the river dipping at a genile gradient. 1 is estimated that sand or rock debris has

depasited

2. River basin {4) Circum- In the vicinily of the reservoir theie are some hilly elevations taking the shape of tableland type plateaus,
conditions feservolr The slopes have a gentle geadient of dip. 11 is thus ciear that with the changes in the reseovoir water level,

1¢rmain there is a postible risk of the slope surface sliding.

(1) Riverbasin | The basin is located on the stream flowing inlo the Kharal Nadi on the right bank. The upstream part of
the tasin is marked by mountainous tersain with clilfs dipping at a stecp gradieat. Towards the reservolr,
the termain assumes a somewhal gentler gradient of dip. There aze some villages or hamlets ia the upper
reaches.

(2) Lowes (2) Submerged | The surmounds of the teservoir form the terminal rim of a steeply inclined topography, with no dwelling in

Teseqvoir dwellings evidence.

(3) Riverbed The upper reaches are marked by 2 stecp river gradient which become less sloep as the flow approaches

condition the Jower reaches. The river shows signs of erosion from about the middle reaches. From the vicinity of
the reservoir 1o the lower reaches there is evidenot to suggest the presence of deposits of washed<down
rock debris.

(4) Cirtum- The reservoir is situated in a topographical relief abrupily changing from a stecp inclination 1o 2 pentle
reserveir dip. The terrain around the teseivoir has a generally geotle gradient, and on the Jel bark in particular, the
terrain tecrain forms a plateau. The surface of the Jand is assumed 1o be covered by a top soil fayer, with the risk

of subsidence due 10 movements in the reservoit water level.

(3) Changes in river basin The watershed peak in the form of a platesu af an elevation of 2pproximately 800m divides the basin inlo
a northern and southern flow pattern. )

{1y Upper {1) Damsite The dam site is sitvated in a genily dipped bocation forming a tableland platcau. Itis believod that the

Teservoit stalus river bed and both banks are covered with tock debris depesits and that the foundation rock bed has
dam progressively weathered.

(2} Dam The dam height is topographically limited to a maximum corresponding 10 an <levation of approximately
800m. It would be diflicult 16 raise the dam beyond this in order 1o increase the ressrvoir at slorage
capacity. No further increase in oulpul can therefoce be reasonably expected ol this sile.

(2) Lower (1) Damsite Theie are no particutar problems on the right bank of the river. Yet, the iel bank of dam site consists of

pEsenvoir slatus gentle stope so that it may be assumed that deposils have seitled on the fiver bed and that progressive
dam weathering has taken place on the foundation rock bed.

3. Locatlion and {2) Dam On the lefl bank of the dam site, the terrain Is gently dipped. Iis thus sbselutely essential to conduct a
condition of gedlogical survey on the dam foundations, ircluding the river bed. The resulis of such a survey should
structures form the basis for formulaling the approach (o be adopted for finishing the dam foundations.

(3) Waterway [(1) Geographical | The walerways system has a fiat extension of 4km and thus preseat a topographical shape with the

toute profile characterislics of an area quatifying for a water flow diversion. From the upper reseivoir to Uk watershod
peak , the terrain maintains a gentle dip, with the lowee reaches showing a similany gentle incline.

(2) lLayout From the upper resenvoir fo the watershed peak, the terrain has a gentle topopraphy so that the layout for
the headrace needs some considerations. Ta view of the gentle longitudinal profile, the tailrace lakes a
long course and the powethouse will have 1o be positioned on the upstream ¢nd of the watcrway systent.

(4} Intake and oullel For both the intake and oullel, the ordinary hosizental type structures are plaaned.

{5} Surgetank Lf the headrace tunne! and th penstock line are included, the tolal length will be approximately 1 $km so
that a surge tank will be needed 16 control the waler pressure, Similarly, the noed for a surge tank also
arises on the tailrace 5ide as the tailrace tuanel has 2 considerable length of 2.4km,

{(6) Powethouse The powerhouse will have 10 be sited underground el a point 2.4km from the cullet, This will make the
layout economically unfavorable.

(1) Upper and lower reservoirs The existing road goes as fat as Umgaon in the ditection toward the uppet reservoir, aad a new road of
approximately dkin length should therefore be constructed from this point to gain access o the upper
reservolr. To reach the lower reservoir, an approximately 1,5km road needs to be newly construcied.

4. Access road F(2)  Access tunnel to powerhouse Tt will be necessary (o construct an approximaicly 1,5km fong access tunnel from the lower reservoir.
and tunne} ) : :

{3) Cable tunnel A new approximaicly 2km long road is to be exiended 1o gain aceess 1o the right bank of the lower

reservoir. Howill also be necessary 1o construct a switchyard and an approximalely b Skm long inclined
tunnel 10 connedt 1o the undcrground transformer coom,

5. Power trensmission Jines

To construct the 100k Y one circuil, double conduciors, 105k from Kharari PPS to Kothapar I $/5 along
the 220kV double <ircuits transmission line belween Ponda S5 and Kol hapur 11 8/5.

6. Geneeal evaluation

The upper reservoir has 2 topographically limited water sforage capacily and the walerway system is fong.
The basin also makes it recessary 10 focate the pawerhouse on the upstream end of the walcrway sysiem,
For these seasens, the economic cffectivencss of the layoul is somew hat adversely alfected, In the upper

seservoir theic is a considesable arca of submerged forest reaching 50ha. The basin qualifics for the river
flow diversion,
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V7. General Description of the KUNDI Project Site
[l. Enmonmcnl (1) Upper iesenvoir The submerged area inv ohes 65 ha of non- Ics.cntd forest
conditions  [(2) Lower reservolr [ 1he submerged area involves 40 ha of non-reserved fcrcst and 37 ha of agncuiiurzl land
B ) pi;;,;basm The basin is situated in a plateay opography at the mast upstream pan of the Yarna Nadi river. liisa
small basin with 2 calchment area of only 1.7 km” There are slony waste in the vicinity and the Iand is
desertcd, Toward the river, the terrain is pently inchined.

{I) Upper {?) Submerged Located at the most upstieam part of the Varna Nadi river, the sutrounds of the reservoir are deseried land
resenoir dwellings with no evidence ol any dwelling.

{3) Riverbed Sandy waste forming a platean of approximately 900m elevation conslitules the water source area. On the
condition lefl bank of the reservoir, the terrain consists of stony waste dipped at 2 gentle gradient towards the

reservoir. B is therefore likely 1o anticipate no sliding problems in this part due to the variations in the
reservoir water fevel,
2. River basin (4) Circum- The feft bank of the reservoir area has deposits of weathered tock. In view of the siony waste terrain on the
conditions reservoir left bank and because of the gentle gradient of the relief toward the reservolr there is substantial ground 1o
ferrain anlicipate no sliding problems as a result of variation in the reservoir water level.

(1) Riverbasin | The basin is situated at the most upsiream part of the stream emptying inie the Bav Nadi rivet on the right
bank. From the walcished peak at an elevalion in the order of 800m lowards the river, the ferrain dips at 2
stoep gradient. Immediately upstrcam of the dam site there are two strcams forking off from the river, and
the terrain assumes a genile inclination in the direction towards these streams.

(2) Lower {2) Submerged | There is a temple in the reservoir and the villzge of Kundi is lecated downstream of the dam sile.
Tescrvoir dwellings

{3) Riverbed The basin as 2 whole is a mountainous zone with cliffs dipping at a steep gradieal Immediately upstream
condition of the dam site there are two sireams forking off from the river, and the main stream, including these two

streams, dip al a gentle gradient. There is ample reason to suppose thal rock debris has formed the
deposils.

{4y Circum- On the left bank by the reseivoir the terrzin dips 2t a shasp gradieal On the right bank, however, it dips at
reservoir a gentle pradient. 1t is believed that there are deposits of rock waste on this bank and in the river bed
terrain There is a possibility that these rock debris deposits may collapse with the vaniations in the tesenoir water

level,

(3) Changes in river basin The basin quahﬂcs 2s the river flow diversion. It also olfers sufficient polenual for a schems to construct
the upper reservoir as an excavated and embankad pondage.

{1} Upper {1} Damsite The teerain has a geolle rehiel and reports stony waste in the basin. The rock debris are believed to be

reservoir slatus fittle. The dam foundation rock forms a plateay (able o that it is most hikely to have progressively
dam weathered.

(1) Dam Wilh the present layout, a saddle dam will be required on the upstream end of the reservoir. It would be
d:fficult, however, fo raise the dam height beyond this. On topographical and geological grounds, the
basin therefore qualifies for a scheme envisaging the creation of a pondage based on the excavated and
embanked method.

(1) Lowcr (1) Dam sile The basin represents a lopography dipped at a stecp gradient, with a river bed sloping at a genUe gradient .
reservoic slatus The river bed Msell is supposed o have deposits of somewhat depth, The temzin adjoining the right bank
dam of the dam site stopes at a gentle gradient, with deposits.

3. Location and (2) Dam Thete zte supposed to have deposits on the river bed and also on the right bark it is reasonable to assume
condition of that the dam foundation rock has a0 progressively wealhered.
strustures

(3) Waterway |{1} Geographical | The loagitudinal profile of the waterway system has an ideal patiom for a river flow diversion scheme.
route profile

(2) Layout The watcrway system has a short averal! length, thus permitting an economically favorable layout.

{4) Intake and oullet The headrace has 2 shallow overburden and the intake takes the form of inclined type. The outlet can be
constructed using ordinary horizontal type structures,

(5) Suvrgetank As the waterway system has a short overall lerigth, (here witl be no need (o provide the surge tank to
controf waler pressure either on the headrace or the tailrace.

{6) Powerhouss Given the topographical features of the terrain and the nature of the waterway layout, the powerhouse is
planned 1o be positioned roughly midway on the wateoway sysiem.

(13 Upper and lower reservoirs Fot aocess [o the upper ceservoir, @ new appm\umalcty Ikm lorng road is fo be constructed forking off from
the existing road leading to Gathna. For 200¢ss (o the bower reservoir, it is proposed that 2n approximaiely
10km Tong road should be newly construcied of repaired {rom Kadowvadi downstream of the dam site.

4, Accessroad [{2) Access tunncl lo poweshouse On the right bank of the bower teservolr, a new access 703d of approximately 3km Iength should be
and tunngl construcied along the reservois. To galn access to the powclhousc it is proposed that an access tunnel be
construcled conneciing (0 the powerhause at a Jengih of approximately Jkm.

(3} Cable unnel The switchyard is layouicd on the 1cf bark of the lower rescovoir and an approximately 1km long inciined
turnel f0 gain 2ccess to the undeeground ransfrmer roem.

5. Power transmission lines

To construcd the 400k V ene circuit, double conductors, 35km from Xundi PPS to planning of New Koyna
&5,

6. General evaluation

The site offers favorable economic pospects in view of the farge storage capacity of the reserveisand the
short averall length of the walerway sysiem. The findings of the site survey have 2150 shown that the upper
reservoit quahfics as a pondage by cxcavated and embanked method. The uppes reservoir has a fowl of

65ha of submerged Torest area and the peoject includes the river flow diversion.
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18, General Description of the JALWARA Project Site

1. Environmont

{1} Uppece rescrvoir

The submx.acd 21¢a |n\oh. es 34 haol fesen ed farcsq

ard tunnel

conditions  [(2)  Lower rescnvoir The submeeged ares invalyes 25 ha of aon‘tcscncd forest and 3 ha of agricultural land

(1) River basin The basin is situated in the most upstrcam part of the Hatatar Nadi river. Tihas an unceriain
topog,taph; witha vague ly outlined boundary formed by a platcau wble st en e.cm:on of 80um

(1) Upper (2) Submerged ['As the basin forms a pla\c‘au of 800 elevation there is no duellingsin the aiea.

resenvoir duellings

(3) Riverbed The main and streams dips at 2 geptle gradient and both banks are flanked by a gemly inclined

vondition ternain, Itis beimed that rock debris or sand deposits have settad here and on the river beds.

2. River basin (4) Circun-reservoir | The reservolr is ﬂank:d by genly dipping tereain . There is the conceivable danger of shiding as a
conditions teivain resuli of the varialions in the reservoir waler fevel,

(1} River basin At the most upstream ead of the Jalwara Nadi tiver, a mountain ridge strciches around the watershod
peak, with the tesrzin forming sharp overhanging cliffs and running oul at a sharp gradient into
steep slopes whose angle of dip bevomes somewhat more moderate only in the vicinity of the reservoir,

(2) Lower (2) Submerged There is no dwelling on the reservoir, but there are villages o hamlets spread in the area spanning

RSETVDIr dwellings the elevation levels from 200m to about J00m on the Iefl bank of the dam site.
{3) Riverbed The river has 1wo sircams forking off somewhere S00m upstream of the dam site. These streams
ondition terminate in a multiplicity of mountain stzeams. Al the most upstrcam end, there is litde evidence of
erosion. Yet, in the Jower fcaches, €00sion i$ very much m evidence as the river flow into the
Teseiveir,
{4) Circum-reservoir | The mountainous terrain around the resenvoir presents a fairdy geatle gradieny, and rock debiis has
crrain been washed down from the sireams and innumerable mounlain streams 10 form no deposits, With
the changes in the resenvoir water level these deposits are liable Lo collapse.

(3) Changes in river basin The Hatalar Nadi river basin goes aver into the Jalwara river basin. The peoject location is situated at
the most upstream part where the basin is small. There are no particular factors Yikely 10 sause any
froblems.

(1) Upper (1) Damsite status | Both banks form a dam site dipped a1 a gentle gradient. There are supposed 10 have dzposits on the

FESEIVOIT banks and the river bed itseif. The dam foundation rock is considered to show signs of progressive
dam weathering,

(2} Dam Ttappears dillicult to raise the dam height beyond the height envisaged under the present plans. This
means that the reservoir will have a limiled storage capacity, offering no prospeci for increasing
oulput.

(2) Lower {1) Damsitestatus | The dam site is sitoatod 21 2 location in which the siccp river gradicnt suddenly eases, The terrain in

Reserveir the lewer reaches is also gerlle. The river bed is believed 1o be covered with sock debris deposits.
dam Both banks have relatively gentle stopes, with &vidence to suggest that the deposits of rock waste
have formed.

3. Location and (2} Dam The dam is relatively fong and the position of the dam poses no great problem. On the left bank,
condition of however, there are smakl mountain ridges. The basin offers an economically unfavorable storage
structures €fTect. Nor would this effect be improved by raising the dam height.

(3) Waterway [{I) Geographical The waterway route has been selected by Laking into aooount the topog raphical conditions. The

route profile headrace tuaneb reaches a Tength of approximately 3km, and as it passcs undemeath a plateau of
some 800m elevation it nceds 1o ensure about [00m overburden.

{2} Layoul The distance between the intake and outlet is very leng at over approximalely Skm. The system does
have the advantage, however, that the powerhouse, can be provided near the outlet.

{4) Intake and outlci Osdinary borizontal structures are used for the intake 2nd outlet.

{5y Surgelank The hezdrace has'a considerable length of approximately Jkm $0 that a surge tank will be required
on the headrace o contrcl the water pressure. It is concluded thal there will b no need to provide 2
surge Lank on the taitrace.

{6} FPowerhouse The powerhouse is layouted at the deep underground approximately 1.5%m from the outlet

(1} Upper and Tower reserveirs The existing to2d can be used to gain access 10 the upper 1eservoir. For acvess (o the Jower reservoir,
however, it will be necessary to construct a new road of same [0%m length from Usap.

4. Accessroad [{2)  Access tunncl to powethouse The plan is to excavaie an approximately 1km long access wnnet from the Jeft bank of the Yower

reservoir 1o connoct 1o the powerhouse.

8}

Cable tunnct

The layout is lo construct the switchyard on the Iefl bank of the lower reseavoir and an inclined
tunael 10 connect to the underground transformer room.

5. Power transmission lincs

To constuct the 400k V one circuit, double conductors, 110km from Jalware PPS to Kothapur I §/8
along the 220k V double circuils Lransmission line between Ponda S/5 and Kothapus I1 §/5.

6. General evaluation

In view of the limited rescrvoir capacily nd the significant length of the waterway duc 12 the nalural
featsres of the relief, the project offers poor economic effectiveness. The upper reservoir has a

considerable arca of submerged forest reaching 70ha and the project area is sub;ocl {0 the river llow
diveision,
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1. Erm ro-mcm

h

Uppcr 1esenvoit

The submerged arca involv e 32 ha of forest mcludmg—u_}'a of rescrved forest as well as 8 ha of
2gncuitural iand

corditions  { (2} Lower reservoir The submergad area involves 59 ha of resenved forest

(I} River basin This basin is situated in the most upstream part of the river Kharal Nadi, a tribmtary of the Tillari
Forebay river. The basin topography consists of a lab]dand platcay, with no ups and downs. Similacly,
3¢ river alsp exhibits a genlle gradient.

{1y Uppee {2) Submerged There are some villages and 1emples in the upper :cachcs of the basin. In the reservoir, however, there
reservoir dwellings is no the evidence of any dwelling.

{3) Riverbed The basin forms a tableland, with the river also Rowing at a gentie gradiznt. It is likely that weathered
condition rock debris and sand may have deposited.

2. River basin (4} Cimcum- The terrain suesrounding the reservoir forms a plain. Towards the dam site, however, the river suddenly
conditions resenvoir increases its gradieat of flow. Around the resecvolr, the termaln is dipped at 2 gente gradient so that it

temain appears likely for rock debris and sand to have deposited.

(1) River basin The river basin is localed upstream of the Kharal Nadi and the most upstream part of this river forms a
hitly plateau of over 700m clevation. Past this plateau, the relief is one of steep mountzins with
ovethanging clills in some parts. From the skirting arcas of the 1eservolr, the termaia marks 2 drop in
elevation toward the river with its gentle gradient of fiow.

{2) Lower (2) Submerged Thete 15 no submerged dwcllins in the reservoir, as the reservoir is planned, at 1 Jocation which the steep
reservoir dwellings mountein lereain becomes somewhal gentler,

(3) Riverbed Al a position approximately 0.5km upstream of the dam site, (he river branches off injo two streams
condition eatending 10 the plateau which forms the watershed peak of Uhe basin. These stzeams divide info

innumersble mountain streams and the signs of erosion are in evidence, Near the dam site there are
fock debris Jayers which are not thought to be of any considerable depth,

(4) Circem- In the terrain around the reservolr on the let bank in the upper reaches, the topography is relatively
reservoir gentle and there are somewhat deposits of rock debris. Apart from this, the sumounds of the reservoir
terrain present a gentie topography. The rock bed is exposad with the thin depsit

(3} Changesin river basin There will be no need to change the Mow of the river which takes a meandering course from the upper reservoir.

This make the site idesl for the project.

(1) Upper (1) Damsile sistus | The dam site is tocated on the boundary of the plateau and Lhe gorge or valley. Yet, the rock debris and
resenvoit washed down from the plateau is deposited and on the baoth banks the termain is marked by a small
dam mountzin ridge so that the foundation rock bed at the both sides of the dam site has weathered.

(2) Dam There is an existing masoncy dam with a maln dam of which dams are connected with an ‘open canal,
the plan for Lthe upper reservoir is (o raise the existing dam height 1o secute the necessary reservoir
¢apacity for the pumped storage power project. The result of the reconnaissance study carried out at
the second survey in lodia is found out the dam height raising is difficult and coslly because it s
necessary 0 reconstruct the 0pen canal with approximately 15km length and other reasons, An
original plan is however described in this table.

(2) Lower (1} Dam site status | On both banks of the dam site, the retiel has a sivep gradient and the rock bed is a0t deep. Near the
reservoir river bed the gradient eases Lo a gentle slope, with evidence that there are somewhat deposits at the
dam both banks of the river.

3. Lecation and ) Dam On both banks of the dam site, the retlief has a steep gradient, and (he dam basement has a relatively
condition of width. Great increase of the storage capacity by raising the dam height is not an economicatly tenable
structures proposition, 3s the water slorage eMicicncy is poor because of the sieep reliel on both banks around the

reservoir,

(3) Waterway {(1) Geographical | The Jayout for the walerway system has becn selected by taking into acoounl the naturab reliel of the
rouie profile basin, The ftopography is marked by a gentle gradient from the upper 1o the Tower reservoirs, The

powerbouse is to be positioned roughly in the middle of the waterway system.

(2) Layout The watcrway system has a total extended Iength of only approximately 2.5km so that it is an
ecenemically favorable waterway system. Yel, the layout cannot avoid bocating the powerhouse
semewhere midway on Lhe waterway sysiem.

(4) Intake and outlet For the intake and cutlet, it is possible lo use the ordinary harizomal type structures.

(5} Surge tank Inview of the short Tength of the walerway, it is not necessacy to provide a surge tank on the headrace.

The zilrace, however, needs a surge tank 1o control the walcr pressure.
(6} Powerhouse The powerhause needs to be situated somewhere midway in the watenway system.
(1) Upper and lower resesvoirs

For access to the upper rescrvoir, no new road is necded because the existing road is passing thmug‘a
the dam site. For access (o the lower reservoir, there is already an existing road passmg along the left
bank 10 the site, however some 1oad repair is necessany,

4. Access foad
and tunnel

(2} Access tunnel to powerhouse The plan is 10 be construcied 1.5km long access tunnet from the Jefl bank of the dam site on the lower
REservoir Lo grain access 1o the underground powerhouse,
{3) Cable teanel The swilchyard is to be lzyouted on the dam site of Lhe loncr reservoir and an mdmcd iunnc! o link fo

the undesground transformes room.

3. Power transmission fincs

To construct the 400k YV onc ciscuit, double conductors. 95k s fzom Teltan Fon:bay PPS10 Koihapur i
5/§ along the 220KV double circuits (ransmission line belween Ponda $7S and Kothapur 11 84S,

6. General evaluation

While both the upper and bawer reservoiss have limited water slorage capacity, this capacily is large
and the watenvay sysiem is very shor. These two advan(zges combine 1o make this an cconomically

vesy favorable and aftraciive projoct. There will be no need for river Now diversion and the submerged
forest is cefalively small,
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Uppcr Teseovoir

The submcrgcd arca involves 130 ha ornon rcscr\cd forest and T ha of ag

conditions  [(2} Lower reservelr The submerged area inv olves $0 ha of non-reserved forest and 25 ha ol‘agncuilural tand
[ o (1} Riverbasin | Thistasia is located on the mast upstream parl of the Matleshwar river, 2 tibutary of the Bad Nadi Tiver. |
Practically the entire basin reports siony wasie and constitules 2 tableland.

(1) Upper (3} Submerged | In the open scoub in the upper reaches, there are some villages. On the evidence of the 1/50,000 scale
feservolr dweilings topographical map which is far fom clear it appears thal there might be somre submerged parts. A

detaited site survey will therefore be required alter completion of a delaited topographical map.

(3} River bod The river Nows through a plateau of 850 - 900m elevatiion, dipped a little gentte gradient. The river bed

condition around the dam site is expased with various sized siones and the upper stream is generally convered with
deposits,

2, River basin {4) Circum- The resenvolr is sureounded by slony waste practically everywhere. Near the reservoic there are rock debris
conditions TeseTvoir deposits, but these 3re not considered 10 present a problem,

terrain

(1) Riverbasin | The watershed peak in the basin is formed by 2 plateau of approximately 1,000m elevalion and a ridge in
the background. In the basin, a2 mountainous zone sloping 2t a sizep gradient runs down to the vicinity of
the rescovoir,

(2) Lower (2) Submerged | The mountainous clilfs dipping at a steep gradical comie close 1o the reservoir, so that there is no sign of
PESCIVOIL dwellings dwellings in sight,

(3) Riverted Immediately vpstream of the dam, the siver forms (wo streams and both the main river and the streams

condition branch off inlo rumerous mountain streams. From roughly midstream of the main river and the steeams,
there are naticeable signs of intense erosion. The river near the rescrveir flows al a gentle dip 50 that
somwahat rock debris is Tikely to have deposited.

(4} Circom- The tenain around the reservoir presents a steeply inclined topography. It is estitnated that the rock

£ESCIVOIr formations consist of stable exposed rock, though there are some landshiding evidences,
termain

{3} Chargesin river basin The vpper and lower reservoirs consist of the same river which is a tibutary of the Bay Nadi river. The

project is therefore situated in the same river basin

(1) Upper (1) Damsite The river flows gently through the plateau and the basin as 2 wholz is relatively narrow, with practically
feservoir status the entire basin reporting stony waste. The rocks washed dowa from the upstream and both river banks
dam are scatlered and the both river banks are covered with thin deposits.

() Dam The dam site is located al 2 position in which the platean abruptly dips into # deep gorge, On both banks,
the terrain has a [itte gentle gradient with some rock debris deposits, however, that this is a favorable dam
site. On the southern end of the reservoir, however, a saddle dam may be needed and the nerthern smatl
streams may be also necessary,

(2) Lower (1) Damsite On the banks of the dam site, the teirain slops a1 a somewhal gentle gradiend . The rock debris deposits
reservoir statlus are thought nol to be decp, The river bed is Jocated at the rapid end of the river $o that rock stone deposits
dam are quite mipor. Simifarly, the dam foundation rock is eroded but fresh.

3. Location and {2) Dam While there are no particular faciors tikely to become a problem without the wide river bed when the dam
condition of is provided, the fact remains that the project is somewhat ecanomically favorable as for the storape
slroctures cfficizncy.

3} Waternay |(1) Grographical | The route of the waterway sysiem takes a practically straight layout. The plateau area near the upper
route profile teservolr is long, and past (he plateau the terrzin assumes a gentle gradient. The headrace tunned in the

plateay area, in parlicular, is fong and the overburden §s thin 5o that the desiga for the headrace will need
careful considerstion.

{2) Layout The walcrway system is somewhat Jong at approximately 4km. in particular, the headrace tunnet has a
thin overburden so that it is secured the overburden by using a morning glory type structure for the intake,
The powerhouse is 1o be Tocated a5 near as possible 1o Lhe outlei by taking inlo consideration the natural
relief of the basin

(4) fIntake and outlet To securc the necessary ovesburden for the headrace, the intake is 1o be constructed using a momning glory

type structure. For the outlet, however, a normal type structure is sdopted,

(5) Surge tank The headrace tunnel has a leagth of 1.8km and the Laifrace tuanel one of 1.4km. Both tunnels arc thus

planncd [0 use the installation of surge tanks 10 control weler pressure.

(6} Powerhouse The powerhouse is situated eep underground al a position |_4km from the outlel.

(1} Upper and lower reservoirs The existing road from Gothna already gives, though repait is nccessary, acoess (o the upper reservoir and

a new approximately 4km fong road is constructed from the existing road. To gain access 10 the Jower
reservoir, the plan is 1o build a new appronmaldy Tkm long soad as an extension from the existing road
leading 1o Marsl.

4. Access road {{2)  Access tunnel o powethouse The approximately 1.5km long access tuane] from the right bank of the dam on the lower resenvoir is
and tunnel planned 1o provide to the powethouse.

3y Cable tunnel The switchyard is layouicd on the right bank of the lower reservoir and an approuma!e!y tkm long cable

tunnel to connect the transformee Toom with the adjommg powerhouse.

5. Power transmission lines

To construct the 400k onc circuit, double conductors, 60km from Merleshiver PPS 1o planning ihe Ncw
Koyna §/8,

6.

General evaloziion

It would be somewhat difficult 1o raise the dam height beyood their present height on both the upper and
lower reservoirs. Yet, the resenvolss have a large capacity and the maximum oulput is also very high The
waterway makes up of the comparatively Iong waicrway syslem, however this project offers favorable
economic prospects. The subaierged arca in the upper reservoin is as lacge s 170ha but almost of the area
is consisied of stony waste and grass Nield, and therg are an aliemnative plan for the upper reservoir with
the use of the excavaled and embanked pondage type and aa aliernative dam sife al the right tributary for
the fower reservoir approximalely 1 ki vpstream from the proposcd dam site .
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1. Eaviroament

(13 Upper reservols

General Description of the Valvand Project Site

The submerged area involves ﬁ_h?of reserved forest

conditions (2) Lower reservoir The submerged area involves 79 ha of forest including 67 ha of testrved forest as well as S haol |
agricultueal fand |
(1) Riverbasin | The basins precents a relatively gently inclined topography with the walershed on the west side. It is
a small basin with a calchment area of only 1.0 square km.
(1) Upper (2) Submerged On the evidence of the 1:50,000 scale tapogeaphical map, theie is no submerged dwelling in the site.
resenoir dwellings .
{3) Riverbed In broad terms, there are Lwo streams branching off in the basin, In view of the gente gradient of the
condition terrain, s likely that rock debris and sand deposits bave formod.
2. River basin {4) Circum-reservoir | The main siver consists of one flow. Neat the rescrvoir, the terrain presents a genlly stoping relief.
conditions fermain The ground surface is Tikely to be covered with soil. Therc is reason to fear that the soit layer may
slide as 2 result of variations in the reservoir waler devel,
(1} Riverbasin Walershed peaks of a relatively sieep gradient are preseat in both the 2ast and south, and the basin as
3 whole is steep. Near the reszrvoir, however, the steeply inclined river suddenly eases jts flow 1o 2
gentle gradient 1o form a plain.
(2} YLower (2) Submerged On the evidence of the 1:50,900 scaie topographical map, it appears that there is no submerped
reseevolr dwellings dwelling in the basin.
(3} Riverbed The main river consists of one flow. Except for the river foeding into the reservoir, all rivers are
condition rapidly flowing streams so thal their rock bed may be expossd. The reservoir itself, however, forms
an alluvial fan-shaped topograghy with the possibility ef tock debris and sard deposits.
(4) Circum-reservoir | The temmain around the reservoir has a generatly steep gradient, and the rock bed around the reservoir
terrain is believed (0 be fresh. In the upper reaches, however, the river has a rapid flow so that the possibitity
cannol be ruled out that these rock debris may collapse.
(3) Changes in siver basin The river basins bounded on the watershed peak consist of the diversion of the riverllow,
(1) Upper (1} Damsite status | 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 to be deep.
dam
{2) Dam The dam has a shost length. The rock and soil depotits are therefore believed to be deep. The dam
foundation rock is supposed 1o be subject (o progressive weathering and on bath banks, it seems that
the finishing of the sbutment areas may present problems,
{2) Lower {1} Damsite status | The river bed presents an alluvial fan-shaped relief so the rapid rivers in the vpper reaches have
reservoir washed down rock debris and soil which are thought to have accumulated to form the deposit
dam
3, Localion and {2 Dam The rescevoir forms a fan-shaped delta, The dam has considersble length and the river bed is
condition of believed to be covered with the deposits. On both banks, the terrain is steep, 20d the sbutments are
stopctures believed to be easy o finish.
(3) Walerway [(1) Geographical The basin offers a relatively favorzble topography for the planning of a waterway system. Anolker
rouie profile favorable condition is the short length of the waterway course.
{2) Layoul The walerway has 2 total extended length of approximately 2.5km so that there will be no need 10
provide a surge tank to control water pressure, a feature quite advantageous for a waterway system,

(4) Iniake and outlei For bolh the intake and outlet, the ordinary horizontal type stnxclures are plznned.

(5) Surgetank Inview of the short overall length of the waterway, no surge lank will be required o control water
pressure,

(6) Powerhouse The terrain has 3 somewhat Jow elevalion from the upper reservoir (o the outlet 50 that the headrace
and the penstock line will have (o be made shor so that the powerhouse is planned fo be situated
deep underground.

(1} Upper and lower reservoirs

4. Access road
and tuanet

For aceess 10 the Jower reservoir, only a short streich of road 'wil_! be needed, For access to the upper
reservoir, however, it will be necessary 1o build a new Tong road from Samwadi,

(2)

Access tunnel to powerhouse

The access tuanel to the powerhouse has 1o be driven from the lower reaches of the dam site in view
of the natusal relief. This has the disadvantage that the ivanet will be somewhat long.

)

Cable wuane]

For topographical feasons, the swilchyard tas lo be posilioned on the Jower reaches of the dam site,
The plan also calls for 2 somewhat tong cable tunnel,

5. Power transmission lines

To construct the 400kV one circuit, double conductors, 60km fromValvand PPS to Xalwa $/$ atong
te 220k one circuil transmission line between Chinchwad $/5 and Kalwa $/5 through Apla §/S.

6. General evaluation

Though the waterway sysiem is short and the dam on the Jower reservoir has a oonsiderable leagth,
the water storage ¢apacity is farge and relztively so is Lthe head so thal the output is Jarge also. The
project is therefore highly recommendable ag being economically favorable. One shortcoming,

however, is the fact that there are 70ha of reserved forest area in the UPPEr [eservoir. 1
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