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1. Envitoninent
conditions

{1} Upperreservoir

General Description of the VAITARNI Project Site

The submerged arca nvolves 25 ha of reserved forcst

() Lower resenvoir

The submerged area involves 15 ha of reseeved forest 2nd 13 ha of agricoliurabfand

4. Access road
and tunnel

(1) Riverbasin The upper teservoir fonng & ranew basin under the influence of the wateished peak céir‘\grliﬂg—d_u_\_;gwmﬁ_
il of spproximately 800mm elevation. From the upsticam 1o the midslream regions he terrein hes a steeply
inctined relicl. Further downstream, the topography dips st s geatler slope, with falling elevation lowsrd the
sescrvoir. The asea around the reserveir preseats Nst lopogrephy.

(1) Upper (2) Submerged The reservoir is situated upstream of the side stream of the Koyna reservoir, Thete see 1o roads nearly, not is
resenvoir dwellings there any dwelling

(3) River bed In the upper teaches of the basin, the terrain s marked by a steep eroded sopography , with no cvidence of
condition erosica. From the middle reaches the topography swillly changes 16 1 flat reliel, emptying into the reservoir.

In this basin it is estimated that there are deposits of somewhat depth.
2. River basin (4} Circum- The surrounds of the rescrvoir form gentle sfopes belicved o be covered with deposils setted on the Jand
conditions reservolr surfece. Due to the changes da the water teve? of the reservoir the is sufficient reasom to anticipate the
terrain possibality of the deposits stiding with the detrimental effect of causing & reduction in th reservoir's storage
capacity. e
(1)} River basin The basin covers 8 comparstively wide arca. [n the most upstrear part it is flanked by en abrupt wall of
pverhanging elill. Down to the vicinity of the rescrvolr, the termain dips ol a stoep gradient. Fiom the vicinity
of the reservoir, the slopes dip at a gentle gradient, with the surrounds of the river bed presenting & flsl
topopraphy. ‘

{2} Lower () Submerged Isolated viflages are present immediately downstream of the dam site. Due to the nge of (he topographical
FESORGRT dweltings map avrilable, it may well be conceivable that by now there may slso be dweltings neas the reservoir,

(3} Riverbed The bosin becadly divides inlo three tibutaries. Each of these fs deep 2nd show evidence of erosion, The
condition eroded sock debiris is believed to have deposited end settfed in'the vicinity of the reservoir.

{4} Circum- Except for the right bark, the srea near the reservoir dips st » gentic gradient In this area, the debris from
reservoir collapsed rocks has come from the upper parts. T the srea sloag the tributasies, however, there sre supposed
tereain to heve deposits of washed-doun rock debnis.

(3} Changes in river basia The most upstream end of both the lower and the upper reservoirs forms a watershed peak of abrupt
overhanging clifl. The upper reservolr is designed 1o take a flow course direcied to the east and the lower
reseTvoir 1o the west,

(i) Upper (£} Damsite status | The dam site is located in 8 position nt which the Nat relicf is somewhat narrow, Both hanks sre assumed to
reservoir be covered with deposits of rock debris. Simitarly, the river bed has deposits of washod-dovn ot collapsed
dam 1ock debeis.

{2y Dam As stated above, the dam site has deposits of rock debris. On lopographicel evidence, it is considered that the

foundation bed tock is al50 subject to progressive weather. it will therefore be of vital importance to conduct n
geotogical survey in otder to detzmming he extent and nature of the work required fo finish the dam
foundation rock.:

(1) Lower (1) Dam site stalus | Except for the right bank, it is supposed on topographical evidence, thet there sre deposits of collapsed rock
resenveir debris on the Jefl bank and the river bed snd washed Jown rock dcbris from the basin, 1t i also believed that
dam Uhe foundation rock bed of the dam has weathered.

3. Location and () Dam On the right benk of the dam sile, the rock bed is exposed, snd it will be necessary to make s proper
condition of assessment of the extent of the work required to finish the dam foundation rock both on the river bed and the
structures feft bank.

(3} Waterway [{I) Geographicel | The watenway rouis has been selected by taking into sccount the topogrephical relief. The general
route profile perpendicutar reliclis marked by & smooth, gentle gradient. The Iength of the waterway is approximately

3 5km. .

() Layout The waterway system has a relic inclined 81 8 smooth dipeing gradient so ihat the powcrhouse will be
positioned somewhat midway on the watcrway route. The waicrwey docs pot have o large waler head so that
surge tank is lefl cut to control the water pressure on the headrace. o

(4) Intake and outlet Ordinary hotizontal intake nnd outlet structures are used in the Plen for both the intake and the outlet.

{3) Surgetank The hesdrace tayoul is marked by ® short length of approximiately ealy 600w Nor is the head vory high. As a
result it is possible (o dispense with the need fora surge lank 10 contro! the water pressure. The tailrace,
hawever, has 8 length of approximately 2km and thus requires the installstion of 8 surge tank,

{6) Powerhouss The powerhouse iy sitveted midivay on the walerway syslem so that costs for the access and cable tunnels witl
need (o be considered In en ellont to reduce the construclion costs for the underground struclures for the
pewerhouse it is planned 1o construct # single tunnel doubling as the access and coble tunnels.

(1} Upper and lower rescnvoirs Similarly to the Madhalivad location, thete is o exisling road in the vicinity of the uppers reservols, Access lo

the upper reserveit is there planned 1o Lake the form of an inclined fype tunnel from the lower reservoir,

Arcess o the Jowes reservoir, is plansed to be schieved by tepairing the roughly 40%m long foot path mad
from Tivre.

)

Actess tunnel 1o powerhouse

The plans for the sccess tunnel ta the powerhouse provide the construction of an inclined tunnzt on the Teh
bank of the fowes reservoir to construct & single turnel doubling as an aceess and a cable tunnet.

3} Cable tunnel

The eable tunsiel is to be installed in the upper part of the pecess tunnel to the powerhouse. The plan also
tnakes provision for the instaliation of (2 switchyerd on » comparstively flat part

5. Power transmission Jings

To construct the 400kV ont circuil, double conductors, 45km from Vaitami PPS o planning of New

Koyna §/8 along the planning of 400k V double circuits transmission Jine belween Loniknnd S/ and
planning of New Keoyna $/8 through Koyna 1 & 11545,

6, General evaloation

Inview of the foct (hat both at the upper and Jower reservoirs, the tepography of Ge temain around the dam
site imposty significent Timitations, it will be difficull fo pise the dam eny further. it will consequently not b
possible to secure a0 adequate storage capacity. A furthes difficulty is that construction costs will mount as a
& resuit of the long watcrway fo the detriment of cconomie ¢fTicicncy, Both in the Jower pnd bpper reservoirs,
tlis bikely that sanctuvaries will exist, end in the upper reservoir, ia particulas, the project calls for the river
ffow diversion, with a total of some 50ha of submerged forest srca.
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14;  _General Description of the GADGAD! Project Site S .

. Environment | {1} Uppcr rescevoir The subjeeged arcainvolves 17 ha of forest includiag 2 ba of reserved forest as well 25 15 ha of
condilions agriculteral 1and o

() Lower reservoir The submerged area involves $ ha of agricultural Iand

(1) Riverbasin | This is 2 small basia with a surface short a 1 square km, presenting a geocrally gently dipped topography,
It is inferced that 2 tick Jayer of top soib is supposed 10 spread theoughout the basin, i

{1} Upper (2) Submeiged | Downsiceam of the dam site, there are some villages o7 hamlels. As the map is old it scems likely that

feseqvoir dweltings thert are some dwellings in the reservoir.

(3) Riverted In the basin of ons stream, it can be assumed that (he river bed has deposits of rock debris or £3nd.
condition

2. River basin ?i}- Circom- The tesrain surrounding the reseevoir has a gently sloping topography. Due to variation in the waler level
conditions reservoir of the reservoir, howaver, the sand deposits in the vicinity of the reservoir may be considered Jizbls 1o

tetrain sliding.

(1) Riverbasin | The basin is long and narrow in the east-west direction. The upsiream end and the right bank form a
smooth tabletand and tlevation of the steep slopes falls loward the river side 1o assume a gently inclined
topography ncat the river. The Jef bank presents a stecp-gradient mountain ridgs subsiding into the river,

{2) Lowur (2) Submorged | There are some villages or hamlets fa the Jowee reaches of the dam site. Some dwellings can also be

reservoir dwellings spolted in the uppet reaches and in some cases it also seems Tkely that the number of dwellings has
increascd. ]

(3) Riverbed The 1ell bank is siceply inclined with Liltle evidence of erosion, In conlrast, the right bank has a gently
condition inclined reliel. The map suggesis that some streams have boen formed by the waler Now washing cut a

river bed, The main strzam has 2 gentle gradient and it appeacs likely thai rock debris has been washed
dovwn and seliied with the formation of deposits.

(4) Circum- The arez surrounding the reseivoir present a gently inclined lopography, with the suifzce covered with
resenvoir rock debeis. As a result of the variation in the reservoir water level, there is sufficient reason to anlicipale
terrain the risk of this rock debris deposits sliding.

(3) Changes in niver basin The most upstream ¢nd of the lower reservoir basin is a tableland plain, forming a watershed ridge
dividing it from the upper resenvoir.

{1} Upper (1) Damsite The dam site has 3 Nat topography, with deposits of rock debeis and sangd on both the rives bed and the

IESeIvoit status banks on both sides. 1t is estimaled that erosicon has also Laken place at the dam foundation rock bed.
dam

(2) Dam The banks on both sides represent gentle slopes, and censidering the height of the dam it would appear
that work on the foundation rock bed of the river bed, and especially on the abutment ares, might create
problems. -

(2} Lower (1) Damsite The base of the dam site has a large widith and genle stopes are seen (o fiank the banks on beth sides. The

FESCIVOIT slatus river bed is belicved to be covered with deposits of rock debris washed down from the upper reaches and
dam the banks on bolh sides is supposed o have deposits of coblapsed rock debris. There is also evidence Lo
suggest that the dam foundation rock bed has progressively weathered.

3. Location and () Dam Due to the geological conditions present in the basin, there is reason to fear that the work on the river bed
condition of foundation as well as on the banks of the dam will present problems. A precise geological survey is
structures thetefore considercd essential. ‘ .

G} Watervay (1) Geographical | The waterway has 2 straight route. Yet, two thirds of the upstream area has a flat perpendicular profile

roule profile with an elevation of approximately 800m. Fyrther downslream, heweves, the gradient suddenly falls and
Lhe elevation then decreases in passing toward the putlet, ‘ .

(2) layout T Tawet reaches of the basin have 3 long and namow shape proceeding in the east-west direction. As 3
result, the walerway system has a congiderable fength of some 6km. The headrace, in particulas, reaches a
Tength of 3km and it will be necessary 10 change the layout for the headrace on the basis of 2 geological
survey on the watenway roule. i :

(4) Intake and cutlel The intzke and cutlet use bath the standard horizontal types of construction.

{57 Surgetank Inview of the considerable length of the waterway, it wilt be necessary fo provide susge tanks both on the
headrace and (he taitrace sides. . )

{6) Poweirhouse Fort topological reasons, the powe rhouse has been sited al a Yocalion roughly 2km from the outlet, Since
the powerhouse ifself is located decp undergtound, it will not give rise 1o any problems provided that the'
geological conditions are satisfactory.

{1} Upper and lower reservoirs For access to the upper resenair, the existing, approximatcly 80km Iong fool path read from Gaihna
should be repaired. For acoess to the lower reservolr, the plan is 1o tepair the exisling, approximately
40km Tong road from Kinjale,

4. Accessroad [(2) Accesstunnel 10 powethouss The plan is te construct an access unoel o the powechouse paraile! to Lhe tailrace from the right bank of
and funned the lower rescrvoir.

(1} Cabletunnel

The swilchyard is 1o be construct on a Nlat topography at an elevation of appeoximatcly 450m on the right
bank of the taifrace. The cable tunnel is 1o link (o the transformer room adjacent ko the powerhouse, using
the inclined tunnct,

5. Power lransmission fines

The construct the 220 kV one circuil, onz conductor, 45 km from Gadgadi PFS to planning of New Koyna
§/8 :

6. General evaluation

Simct the capacity of both the upper and Tower rescrvoirs will be subject fo the limitations imposcd by the
topography, Another disadvantage is the comparatively Jong extension of [he waterway comparcd with
othet sites it is clear that the project offers poor cconomic ciTicicacy. 1ris possibility that both the lower
and uppcr resenoiis may have sancluacics. Theee is 2150 3 lotal of 50ha of agticvltural land will be
submerged, with ihe diversion of the river fNow.
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ﬁ. Environment

15: _ General Description of the ARUNA Project Site

conditions

{1} Upper resenvoir

The submeicd arca involves 27 ha of resenved forest

w(!) Lower reservois

The submerged areainvolves 23 ha of reserved forest

2. River basin
conditions

() Upper
fesenvolr

U]

River basin

This basin consists of gentie slopos , with the watershed peak alan elcvation of about 900m Near the |
reservolr, the land surface slopes at a fairly pentle gradient,

)

Submerged
dwellings

The basin is one of the tridularies, and in the fower reaches there is a waterfall, with no dwelling in
the basin, .

3)

River bed
condition

The topography is marked by a geatle gradient, Both the main and subsidiary {lows present evidence
suggesting that the beds have been gouged out, Downstream of the dam site, (he banks and the sivers
arg somewhal narrow so that it is assumed thal there are deposits of rock debris or sand.

)

Circum-reservoir
terrain

The tenain sureounding the resenvoir dips 24 a gentle gradient 0 that the areas around the reserveir
are likely Lo have progressively developed deposits of rock debris or sand. There is ground for fear
that the tand surface layer may slide as o rosult of variations in the watee Tovel of the reservoir

{2) Lower

feservoir

[

River basin

In the most upstream par, the basin forms a gently inclined platean. Funher downstream, the ferrain
then changes 1o slopes inclined at a steep gradieot t1oward the scheduled site for the lower resecvoir,
1o the vicinity of the reservoir, the relief is inclined al 2 somewhat gentle gradient and the rivers also
dip at 3 gentle gradient.

Q)

Submerged
dwellings

There are large vitlage communitics ncar a point some Ykm downsircam of the dam site. Near (he
reservoir, the banks on cither side come ¢lose so that it may be concluded that there i no dweiling
there. )

&)

River bed
condition

Upstrcam of the dam site there are mainly two rapidly fowing streams forking off from the river,
The Iwo steeams have gouged out the terrain more extensively than any of the other small streams.
On the genlle slopes flanking the reservoit from (hese streams, it is befieved that reck debris or
similar has washed down angd sctiled.

)

Circum-reserveir
temzin

The tecrain around the reservoir presents a gently inclined topography. Il is inferrcd that the surface
scil forms a thin layer. .

3y

Changes in river basin

The rivers feed the upper and lower reservoirs Now in opposite directions in the east-west site,
divided by the watershed peak fermed by a plateay of 900m elevation.

(1) Upper
FESCRVOir

dam

m

Pam site status

Both banks of the dam site are situated in a gently inclined location. I is estimated that the rock
debris deposit and wealhered soil layers are deep. The river bed has aocumulated sand or rack debris
deposits washed down from (he upper reaches. There is also probability that the dam foundation 1ock
bed has afso been subject (o progressive weathering, :

@)

Dam

As has already been stated In connection with the rives bod condition, i witl be necessary 1o seloct
the type of dam and decide on the foundation work procedures on the basis of the resulis obtained
from delailed geologica! sunvey. Fot topological reasons, it would be difficult fo raise the dam height
any further, - ’

3. Location and
condition of
slructures

(2} Lower
reservoir

dam

0]

Dam site statyps

Rock debris and sand washed down from the upper reaches is tikely fo have deposited on the river
bed. The surface soil on both banks forms a thin layer. Yet, in (erms of raising the dam height, it
appears that the geelogical conditions present problems, s seen that the tefl bank consists of gendly
inclined shopes.

@

Dam

With the present dam heigh, it is though that there are no problems that smight hamper the
construction of the dam. Yel even when the dam height is raised, storage efficiency will remain poor
and the project will not be ceonomic because of the sieep mountain near the reservoir,

(3) Waterway

roule

(1

Gepgraphical
profile

The longitudinat relief near the walerway roule presents a fiat lopography up 1o the watershed peak,
Further downsiream the retief slopes more gently afier the precipitous cliffs have been crossed and
steadily falls toward the lower reservoir. ‘

10

Layout

The waterway has 2 total Jength of approximately 4km. The terain presents a very favorable
Lopography for the layout of the waterway system. The headrace has a length of 2.5k, and the merit
of the arrangement is that the powerhouse is ciose lo the dullet. . .

4

Intake and outlet

The ordinary horizontal fype structures may be used for both the intake and oullel.

(5) Surgetank

As stated above, the headrace is long 50 that it required the cons_l.ruétion of 2 surge tank to control
waler pressure. On the taileace. however, it will not be necessany to construct 3'surge tank,

(6} Powerhouse

The poweehouse is situaled in the vicinity of the ouller All ancillary stroctures related 1o the
powerhouse are amenable to an economically advantageous layout,

{(n

Upper and tower reservoirs

For access to the upper reservoir, there are existing roads in the vicinity so that there is practically no
need Lo provide any new access roads. To gain access o the lower reservair, the situation is GQuile
similas in that an cxisting road already Jeads (o the vitlages 3. 5km downstream. It is also eisy to
consiruct new eoads.

4. Access road
and tunnel

2)

Access unael (o powerhouse

The switchyard is situated at the Tef) downstream of the dam sitc of the Jower reservoir, According lo
the plan, this foams the stariing point for the construction of the access tunnel 16 the powerhouse,

5

Cable tunnel

The cable tunnel is layouted running paraltel 1o the access tunncl (o the powerhouss and connecting
10 the underground transformer room.

5. Power transmission lines

To construct the 400KV ene circuit, double conductors, 60km from Aruna PPS to Kothapur 11 §/8
along the § L0V one circwit lransmissioa Tine between Kankavli $/S and Kothapur 11 §/3,

6. General evaluation

Whilc the head is comparatively high, the fact is that because of the limited water siorage capacity of
both the upper and fower rescrvoirs, the effective water volume is small so that economic
performance is somewhat poor. The submerged forest area in the upper reserveir is close to 60ha angd
the project site scquires the river Mow divession.
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16.  General Description of the KHHARARI Project Site o
. Enviconment | (13 Upjer reszovoir ‘The submerged arca involves 52 ha of non-resecved focest
conditions [ (2) Lower reservoir The submerged 2tz involves 25 ha of reserved fotest

(1) Riverbasin | ALthe most upstream part of the sticam ¢mplying into the Chandvad Nadi tiver oo the right river bark,
the topography presents a walershed peak in the form of a plateau 21 an elevation of around B0Om, The

river basin as 2 whole is dipped at 3 gentle gradicat, 1n the vicinity of the reservoir, the terrain is Dat. In
the upper reaches of the basin, there are some vitiages or hamlets. |
() Upper (2) Svbmerged | The map suggest that there is no submerged dwelling. As the map is quite old, however, these may now be
fesenvolr dwellings some villages.

(3) Riverbed In the vpstream part, the civer B_ips at a steep gradient. In the vicinity of the reservoir, the Lerrain has a flst
condition topography with the river dipping at a gentle geadienl, It is estimated thal sand or ook debris has

deposiled.
2. River basin (4} Circum- In the vicinity of the reservoir there are some hilly elevations Laking the shape of Lableland type plateaus.
conditions reservoir The stopes have a gentle gradient of dip. It is thus clear thal with the changes fn the reservoir waler level,
tetvzin there is a possible risk of the stope surface sliding,

(1) Rivertasin | The basin is located ca the siream flowing into the Kharal Nadi on the right bank. The upstream pant of
the basin is marked by mountainous terrain with clifls dipping al a steep gradical. Towards the reservoir,
the terraln assumes 2 somewhat gentle gradient of dip. There are some viltages or hamlels in the uppor

reaches.
() Lower (3) Submerged | The surrounds of the reservoir form the terminal rim of a steeply inclined topography, with Ro dwelling in
TESEIVOir dwellings evidence, .
(1) Riverbed The upper reaches are macked by a stoop river gradient which become less sleep as the flow approaches
condition the lower reaches. The river shows signs of erosion from aboul the middle reaches. From the vicinity of
the reservoir 10 the lower reaches (here is evidence to suggest the presence of dopasits of washed-down
rock debris. _ L
(4) Circum- The reservoir fs situated ina fopographical reliel abruptly changing from a stecp inclination to a geatle
resenvoir dip. The terrain around the reservoir has a generally gentie gradient, and on the lefl bank in particular, the
terrain terrain forms a platean. The surface of the Jand is assumed to be covered by a top soil layer, with the risk
of subsidence dus 10 movements in the reservoir water level,
{3} Changesin river basin The waltershed peak in the form of 3 plateau at an elevation of 2pproximalely 300m divides the basin into
& porthern and southern flow pattern. : : ) ‘
(1) Upper (1) Damsite The dam sile s situated in a gently dipped Tocation forming a tableland platcau. Itis believed that the
reseevoir status river ted and bolh barks are covered with rock debris deposits and that the foundation rock bed has
dam progeessively weathered. © : :
é\g (2) Dam The dam height is topographically limited t0'a maximum corresponding 1o an tlevalion of approximately
i 800m. 1t would be difficult lo'saise the dam beyond (his in order to increase the reservoir at storage
“apacity, No further increase in output can (herefore be reasonably expected at this sile.
(1) Lower (1) Damsite There are no particular problems on the right bark of the river. Yet, the il bank of dam site consists of
eservoir status . | geaile stope so that it may be assumed that deposits have settled on the rivee bed and that progressive
dam weathering has taken place on the foundation rock bed. -~ - .

3. Location 2nd (2) Dam On the left bank of the dam sile, the terrain is gently dipped. It is thus absolutely essentiat fo conduct a
condition of geological survey on the dam feundations, including the river bed. The results of such 2 survey shoutd
structures form the basis for formulating the approach to be adopted for finishing the dam foundations.

(3) Waterway [(l) Geographical | The watcrways system has a flat extension of 4km and thus prescal a tepographical shape with the
foule profile characteristics of an area qualifying for a water flow diversion, From the upper reservoir to the watershed

‘ peak , the terrain maintains a genile dip, with the fower reaches showing a similatly gentle incling.
() Layout From the upper reservoir Lo the watershed peak, the lerrain has a gentle topography 5o that the layoot for

the headrace needs some cansiderations. In view of (he gealle longitudinat profife, the witrace akes a
long course and the powerhouse will have (o be positioned on the upstream end of the walerway system,

{4) Intake and outlet For both the intake and outlct, the ordinary horizontal type structures are planned.

(53 Surgetank ITthe headrace tunncl and the peasiock line are included, the totat length will be approximately 1.9km so
that a surge tank wili be needed to control (he water pressure. Simitarly, the need for & Surge lank also
arises on the tailrace side as the ailrace tunnel has a considerable length of 2.4km.

(6) Powerhouse The powerhouse will have to be sited underground st a point 2.4km from the outicl, This will make the
; layout eoonomically unfavorable. s ' .

) {1) Upper ang {ower reservoirs The existing road goes a5 fat as Umgaon in the direction toward the upper reservoir, and a new road of
g( approximately 4km length shouid therefore be constructed from this point to gain access 1o the upper
i reseevoir, To reach the lower reservoir, an approximately 1.5km road needs to be rewly constructed,

4. Accessroad |{2)  Access tunnel 1o powerhouse H wili be necessary to construct an approximately 1.5km long access tunncl from the lower reservoir.
and tunnet . L :
(3) Cabletunnet A ncw_a'pproxima:cly 2kra Jong rond is to be exicnded 10 gain access to the Fight bark of the lower

fesecvoir. Jt witl also be nocessary fo construct a switchyard and an approximatcly 1.5km Jong inclined
{unnel to connect to the underground transformer room.,

5. Power transmission lines To construct the 400kV one circuit, double conduclors, 105km from Kharari PPS o Kolhapur 11 §/8 along
the 220kV double circuits transmission line between Ponda /8 and Kolhapur H /5.

The upper ecsenvolr has a topographically limited waler storage capacity and the walerway sysicm is Jong.
6. General evaluation The basin also makes it neccssary [0 focale the powerhouss on the upstream ond of the walcrway system.
For these reasons, the economic ¢iTectiveness of the layout is somowhai adveiscly afTecied, In the upper

reservolt there is a considerable arca of submerged forest reaching 50ha. The basin quatifics for the river
fiow diversion
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17: _ _ General Description of the KUNDI Project Site

I Enufcnmcnt (!) Uppet reservoir The sa.:bme'rgcd area inw ehcs 65 haof hon-reseoved forest i
conditions (2} Lowet reservois The submatged area mml»cs 4O lacln non-resarved forest and 37 ha of agriculiural 1a nd

(I} Rivetbasin | Ihe basin is silvated in a platean lopography a1 he most upstream part of the Varna Nadi river, K 35
sall basin with a catchment 2ea of only 1.7 ken®. There 2re stony waste in the vicinity and the Jand is
desened. Toward the river, the tereain is pemly inclingd,

(1) Upper () Submerged | Located al the most upstieam parl of the Varna Nadi river, the sutrounds of the reservoic ate deserted land
reservoir dwellings with no evidence of any dwelling.
(3) River bed Sandy waste forming a plateay of approximolely S00m elevation conslitules the water source area, On the

oondition 1¢A bank of the reservoir, the terrain consists of stony wasie dipped at a gentle gradient towards the
resenvoir. It is therefore bikely fo anticipate no sliding prob!ems in this pan due 10 the variations in the
resenvoit water Jevel.

2. River basin 4} Circom- Tt le bank of the reservoir area has deposits of weathered rock. In view of the stony waste terrain on the
conditicns reservoir lef bank and because of the gentle gradient of the retief toward (he teservoir there is substantial ground to
terrain anticipate no sliding problems as a result of variation in the reservoir water level,

(1} Riverbasin | The basin is situated 21 the most upstream part of the siream emptying into the Bav Nadi river on the right

bank. From the walcrshed peak at an elevation in the order of 83¢m towards the Fiver, the termain d»ps ata

steep gradient. Immediately upstecam of the dam site there are two streams forking off from the tiver, and

the terrain assumes a gentle inclination in the direction towards these streams,

(2) Lower {2) Sudmesged | Theee is a temple i the reservoir and the village of Kundi is Jocated downstream of the dam site.
resemvoir dwellings

(3} Riverbed The basin as 2 whole is 2 mountainous zone with cliffs d.s[jpzng at a stecp graduchL Immediately upstrezm
condition of the dam site there are two streams fork.mg ofl from the river, and the main stream, including these two
streams, dip al a gentle gradient. There is ample reason (o suppose that rock debris has formed the

deposits.

(4) Circum- On the left bank by the reservolr the terrain dips at & sharp gradient. On the right bank, however, it dips at
reservoir a genlle gradient. It is believed that there are deposits of reck waste on this bank and in the river bed.
{ermain There is a possibility that these rock debris deposils may collapse with the variations in the reservoir water

level,

{3) Changes in river basin The basin qualifies as the river flow diversion. 1t alsa offers suflicient potential for 3 scheme 16 construct

(he upper reservoir as an excavated and embanked pondage. ‘

{1) Upper (1) DPamsite The terrain has 2 gentle relief and reports stony waste in the basin. The Tock debris are believed 10 be
reservoir status litlle. The dam foundation rock forms a plarcau table so that it is most likely to hav: progressively
dam weathered.

gg ) Dam With the present layout, & saddle dam will be required on the upstream end orme reservoir, B would be

= difficult, however, to raise the dam height beyond this. On topegraphical and geological grounds, (he
basin therefore gualifies for a scheme envisaging the creation of 3 pondagc bassd on the excavated and
embanked method.

{2) Lower (1} Damsite The basia represents a topography dipped 2t a steep gradient, with a river bed stoping at a gentc gradient. .
reservois stalus The river bed itself is supposed to have deposits of somewhial depth. The tecrain adjoining the right bank
dam of the dam siie stopes at a gentle gradient, with deposits,

3. Location and {2) Dam There are supposed lo have deposits on the river bed and also on the right bank it is reasonable fo assume
condition of that the dam foundation rock has no progressively wealhered. _
structuses

(3) Waterway (1) Geographical | The longitudinal profile of the waterway system has an ideat pattern for 3 river flow diversion scheme.
route profile

{2} Layout The waterway system has 2 shorl overal} Jength, thus permitting an eoonomically favorable Jayout,

(4) Intake and outlet The headrace has & shallow everburden and the intake takes the form of inctined type. The outiel can be

constructed using ordinary horizonlal type structures.

{5) Surgetank As the waterway system ‘has a short overal kngth, there witl be no need to provide (be surge Laak o

control wates pressure zither on the headrace or the taileace.

{6) Powerhouss Given the topographical features of the temrain and the nature of the waterway Jayout, the powcrhousc is

planned Lo be positioned rwghly midway on the waterway sysiem,

(1) Upper and lower reservoirs For actess 10 the upper reservols, 3 06w approximately 3km long road is 1o be constructed forking off from

the exisling toad teading io Gathna. For access 10 the Jower reservoir, it is proposed that an approximately
10km lang 1oad should be newly constructed of repaired from Kadowvadi downstream of the dam site.

4. Accessroad [(2)  Acoess tunncl to powerhouse On the right bank of the lower reservoir, a new access 1oad of approximately 3km length should be
and tunnsl constructed aloag the reservoir, To gain access 10 the powerhouse, it is proposed that an acoess lunnel be
constructed connecting 1o the powerhouse at a leagth of approximately Jkm.

(3) Cable tunned The swilchyard is 1ayouted on the Tefl bank of the lewer reservoir and an approximately 1km long inclined
tunn¢l do gain access to the underground transformer room.

5. Power transmission lines To consinuct the 400k V one circuit, dovble conductoss, $5km from Kundi PPS (o pianning of New Koyna
5/8. .

The sile offers favorable economic prospects in view of the large storage capacity of the reservoir and the
6. General evaluation short overall lengih of the waterway system. The findings of 1he site survey have also shown that the upper
reservoir qualifies as a pondage by excavaled and embanked method. The upper reservoir has 2 tolad of
G5ha of submerged forest arca and the project inctudes the tiver Now diversion.
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I. Envitonment

condilions ({2}

_Geaeral Description of the JALWARA Project Site

Lower reservoir

(1

2. River basin
gonditions

th

River basin

The wbmcnc& area involyes 34 ba of resérvesd forest

The submerged area involies 25 ha of non-reserved fosest and 3 ha of agricultural fand .

The basin is situaled in the most upstream pact of the Halatar }:I;di river, Tt has an uncerain
topography with a vaguely oullined boundary fotmed by a plateay tabls st an elesation of B00m.

Upper
teservoir

@

Submerged
dwellings

As the basin forms a plateay of 800m elevation there is no dwellings in the area.

3

River bed
conditicn

The main ard streams dips al a gealle gradienat and bolh banks are fianked by a gently inclined
tervain. 1tis belicved that rock debris or sand deposits have settled here #nd on the fiver beds.

£}

Circum-reservoir
{arrain

The reservoic is flanked by gently dipping terrzin . There is the concsivable danger of stiding as a
result of 1he variations in the reservoir water level.

(2}

{}]

River basin

At the most upstream end of the Jalwara Nadj river, a mountain ridge strciches around [he watershed
peak, with the terrain forming sharp ovechanging cliffs and running out at a sharp gradient into
steep slopes whose angle of dip bevomes somewhal more moderate only in the vicinity of the reservoir.

Lower
resrvolr

@)

Submerged
dwellings

There is no dwelling on the reservoir, but there are villsges or hamlets spread in the area spanning
the elevation levels frotm 200m 1o about 300m on the Jeft bank of the dam site,

G}

River bed
condition

The river has twe steeams forking off somewheee 500m upstream of the dam sile, These streams
terminate in a multiplicily of mountain streams. At the most upstream end, there is litle evidence of
tiosion. Yet, in the Fower reaches, erosion is very much In evidence as the river flow into the
ICSCIVOIT.

(4

Circum-reservoir
1cFrain

The mountainous terrain around the reservolr presents a fairly gentle gradient, and rock debris has
boen washed down from the streams and irnumerable mouniain streams (o form no deposits. With
the changes in the reservolr water level these deposits are fiable to collapse.

&)

Changes in river basin

The Halalae Nadi river basin goes over inlo the Jalwara river basin. The praject location Is silvated al
the most upsiteam part where the basin is small. There are ro particular factors likely to cauze any
problems.

(l)

Upper 1))

resenvoir
dam

Dam site slatus

Both banks form a dam site dipped at a gentle gradient. There are supposed 10 have deposits on the
banks and the river bed itself. The dam foundation rock is considersd to show signs of progressive
weathering.

@)

Dam

1 2ppears diflicult to raise the dam height beyond the height envisaged under the present plans. This
means that the reserveir with have a limited storage capacity, offering no prospoct for increasing
output.

@)

3. Location and
condition of
structures

Lower
eS80V 0IT
dam

()

Dam sile staius

The dam site is situated at 2 focation in which the stecp river gradient suddenly eases, The terrain in
the lower reaches is also gentle. The river bed is belisved o be covered with rock debris depasits.
Both banks have relatively gealle stopes, with evidence to suggest that the deposits of rock waste
have formed.

@

Dam

The dam is relatively fong and the pasition of the dam poses no great problem. On the left bank,
however, there are small mountain ridges. The basin ofTers an economically unfavorable storage
elfect Nor would this effect be improved by raising the dam height.

{3}

Walerway
route

e

Greographicat
profile

The waterway route has boen selected by taking inte account the topographical conditions. The
headrace tunnel reaches a leagth of approximately 3km, and as il passes undemeath a plateau of
some B0Om efevation it needs to ensure about 100m cverburden

2}

Layou$

The distance between the intake and outlet is very long a1 over approximately Skm. The system docs
have the advantage, however, that the powerhouse, can be provided ncar the outler,

()

Intake and ontict

Ordinary horizental structures are vsed for the intake and outlet,

&)

Surge ank

Tre headrace has a considerable Jength of approximately 3km 5o that a surge tank will be required
on the headrace to control the waier pressure. Bt is concludod that there will be no need to provide a

sutge tark on the tailrace.

6

Powerhouse

The powerhouse is layouted ai the deep undseground approximately 1.5%m from the outlet.

t))

Upper and lower reservoirs

The existing 70ad ean be used to gain access to the upper reservoir, For access 1o the lower reservoir,
however, it will be necessary 10 construct 3 new road of some 10km length from Usap.

4. Access road
ang tennet

)

Access tunnel 1o powerhouse

The plan is to excavaie an approximalely lkm long access tuninel from the lefl bank of the lower
reservoir to cannedt {o the powerhouse.

8]

Cable tuanc!

The layout is to construct the switchyard on the lell bank of the lower reservoir and an inclined
tunnet 10 conncct {o the underground transformer room, i

: I

Power transmission Jines

To construct the 400kV one <ircuit, double conductors, 1 10km from Jatware PPS (o Kolhapur I S/
along the 220kV double circuils transmission line beiween Ponda S/S and Kolhapur 1 &/5.

6.

General evaluation

In view of the limited reservoir capacity and the significant length of the waterway dut (o the natural
features of the relicl, the projoct ollers poor economic elfoctiveness, The uppet reservoir has 2

considerable arca of submerged forest reaching 70ha and the projedt area is subject to the rivee flow
diversion,
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1. Ernvironment

conditions

__.General Description of the TILLARI FORBAY Poject Site
{1 Upper resenvelr

The submerged arca involves 32 ha of forest including 24 ha of seserved forest as well as 8 ha of
agricultural tand

72) Lower reservoir

The submerged area iavolves 50 ha of rescnved fotest

(1) River basin This basin is situaied in the mosluupslrca'rﬁ part of the tiver Kharat Nadi, a teibutary of the Tillari
Forebay river. The basin topography consisis of a tableland plateau, with noups and downs. Simitarly,
the siver also exhibits a genthe gradient. :

(1) VUpper (2) Submerged There are scind villages and temples in the upper reaches of the basin. tn the reservoir, however, there
reservoir dwellings is no the evidence of any dwelling.

(1) Riverbed The basin forms a tabletand, with the river also Nowing at a geale geadient, Tt is likely that weathered
oondition rock debris and sand may have deposited.

2. River basin {4) Circum- The tecrain surrounding the reservolr forms a plain. Towards the dam sile, bowever, the river suddenty
conditions reservoir increases its gradient of flow. Around the reservoir, the teicain is dipped al a gentle gradient 5o that it

terrain appears likely for rock debeis and sand (o have deposited.

(1} River basin The river basin is located upstzeam of the Kharal Nadi ard the most upstream part of this river forms 2
hilly plaica of over 700m elevation. Past this plateay, the refiel is one of steep mountales with
cverhanging ¢lifls in some parts. From the skirting arcas of the reservoir, the ferrain marks a drop in
elevation toward the river with its gentle gradient of flow,

(2} Lower (2) Submerged There is no submeiged dwellins in the reservoir, #5 the reservoir is plenned, st u localion which the steep
resenvoip dwellings rmountain ferrain becomes somewhat gerdier,

{3} Riverbed At 3 position approximalely 0.5kin upstream of (he dam site, (he river branches off intg two sireams
condition extending 1o the plateau which forms the watershed peak of the basin. These streams divide into

inrumerable mountain sireams and the signs of erosion arg in ¢vidence. Near the dam site there are
rock debris Fayers which are bot thought to be of any considerable degith.

(4) Circum- In the terrain around the resenvoir on the 1elt bank in the uppet reaches, 1he topography is relatively
reservoir genile and there are somewhat deposits of tock debris, Apart from this, the surrounds of the reservoir
ierrain present a gentle lopography. The rock bed is exposed with the thin depsit.

(3) Changes in river basin There witl be no need to ehange the flow of the river which takes s meandering course from the UppEr 1eweTYolr.

This make e site ideal for the project, : i

(1) Upper (1} Damssile status | The dam site is located on the boundary of the plateau and the gorge or valley, Yet, the rock debris and
reservoir washed down from ihe platean is deposited and on (he both banks the terrain s marked by & small
dam mountzin ridge 50 that the foundation rock bed 3t the both sides ol the dam site has weathered,

) Dam There is an existing masonry dam with a main dam of which dams are connected with an open canal,
the plan for the upper reservoir is 10 raise the existing dam height to scoure the NOOESSary reservoir
capacity for the pumped storage power projecl. The result of the reconnaissance study carried out at
the second survey in India is found out the dam height raising is difficult and costly bocause it is
hecessary 10 reconstruct the open canal with approximately 15km fength ang other reasons. An
original plan is however deseribed in this table.

(2} Lower {1} Dam site stztus { On both banks of the dam site, the relief has a steep gradient and the rock bed is not deep. Near the
reservoir river bed the gradient cases ta a gentle stope, with evidence that there are somewhat depasits at the
dam both banks of the river,

3. Location and {2) Dam On both banks of the dam site, the rellief has a sleep gradient, and the dam basement has a relatively
condition of width. Greatincrease of the storage capacity by raising the dam hei ght Is not an economically tenable
stsuctures Proposilion, as the water storage eficiency is poor because of the stecp teticl on both banks around the

rescrvoir,

(3) Waterway | (1) Geographicat | The layoud for the waterway system has been selected by taking inlo account the natural relief of the
rouls profile ’ basin. The topography is marked by a gentle gradient from the upper Yo the lower reservoirs. The

powethouse is to be positioned roughly in the middle of the walerway system.

(2} Layout The waterway system has a tolal extended fength of only approximately 2.5km so that itisan
economically favorable waterway system. Yet, the layout canact avoid locating the powerhouse
somewhere midway on the walerway system. ’

(1) Intake and outlet For the intake and outlet, it is possible to use the ordinary horizontal type structures.

{5) Surgetank In view of the short length of the waterway, it is not necessary to provide a surge tark on the headrace.

The tailrace, however, needs 2 surge tank to control the water pressure.
. (6) Powerhouse The powerhoust needs 1o be sitvated somewhere midway in the walerway system,
(1) Upper and lower resecvoirs For access 1o the upper 1eseivoir, no new road is necded becavse the exisling road is passing through
‘ the dam sile. For access 10 the lewer reservoir, there is afready an exisling road passing along the Tefl
bank to the site, however some oad repair is necessary.

4. Accessroad | (2)  Access tunnel to powerhouse The plan is 10 be construcied 1.5km long acoess tunnel from the Jefl bark of the dam sit on the tower
and tunne} Feservoir 1o grain aceess to the underground powerhouse, .

(3) Cable tunnel The switchyard is 1o be Izyouted on the dam site of (he lower reservoir and an inclined tunznel to link {0

the underground teansformer room.

3. Power transmission lines

Te construct the 400KV ane ciccuil, double conduciors, $5kum from Tillan Forebay PPS 1o Kothapur i
518 along the 220kV double circuits transmission line between Ponda S/5 and Kolhapur 1§ 8/8.

6. General evaluation

While both the upper and tower reservoirs have limiled water storage capacity, this capacity is large
and the watcnway system is very shorl. These two advantages combing 1o make this an coonomically

very faverable and aliractive project Theee will be no need fot river Now diversion and the submerged
forest is rclalively small.
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	Appendix-1 General Description and Layout of Project Site 



