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Appendix 1 General Description and Layout of Project Site



General Description and Layout of Projeet Site

The general descriptions of all the site have been here presented making a careful investigation of the
upper and lower reservoir basins, the waterway layouts and the powerhouse locations including other
related structures on the basis of the topographical maps of 1/50,000.

Before the completien of the general description of each project site, the most proposal layeut under
the technical, economical, environmental and other points view with various expericnices and
knowledges of the interpretation and structural layoutomg technologies on the map and the structural
concepts, which have been accumulated up to the present through the many same Kind of studies by
the Study Team. The layouts of each site are shown in this Appendix.

The results and knowledges of the reconnaissance studies carried out at the time of the first and
second serveys in India are without saying to have been thoroughly reflected to complete this general
description. It is necessary however to notice that the descriptions of the sites having not been
executed the reconnaissance studies may be included some misunderstanding matiers especially about
the natural features, though those of the sites performed the abovementioned studies are considered to
be exactly presented the actual site conditions.

During this study, the aforementioned studies are carried out and the remarkable main general
characteristics have been taken up and described as a form of the table for each site dividing the
following items such as ‘Environment conditions’, ‘River basin conditions’, ‘Location and condition
of structures’, ‘Access road and tunnel’, ‘Power transmission lines’ and ‘General evaluation’ as
presented in this Appendix.



1 General Description of the ULHAS Project Site

1. Eavironment

(1) Upper reservoir

Fhe submerged ar¢a involves 67 ha of foreest including 10ha of teserved forest

conditions (1) Loaer reservolr The submerged area involves 26 ha of teserved fotest
T {1} Riverbasin Due 1o its Tecation at most upstream end of the river basin and the relalively genile slopes of the
river banks on both sides, il is assumed that the bed rock which has 1alus of rock waste has
. weathered and eroded In many areas,
(1} Upper (2) Submeiged On the evidence of 3 1/50,000 scale topographical map it appears that some isolated dwellings are

reservoir dwellings presentinthe area. As this topographical map is old, it is likely that the number of dwellings

existing inthe site atea may have increased.
(3) Riverbed The river bed has a wide and Nat topography so thal a low dam is adequale lo provide a Jarge
condition reservoln capacity, Yet, it is considered that rock watie and sand camied by the river Row have

setiled to form deposils of considerable depth.

2. River basin (4) Circum-reservolr | Since bothbanks have a steep gradient in the pacis close 1o and 2bave the high water level, and
conditions teceain since, furthermore, the main river branch off into various sieeams a1 right angles it may be inferred

as probable that the Jand surface in the reservoir is subject 1o sliding a5 a result of rock debris into
the river and duz (0 changesof the reservoir water Jevel.
(1) River basin The river basin as a whole presents a stecp mouniainous topography and at the most upstrcam end,
the basin terminales in 2 abrupt ciifl. This suggests that the surface of the temain is covered with 2
fresh rock bed.
{2) Lower (2) Submerged In view of the steep piecipitous nature of the reliel, it is cl'cér from the evidence of the 1/50,000
reservoir dwellings scale topographic map that there ate no dwellings in this arca,
(3) Riverbed A reservoir is being built at the transition Yocation in which the steep precipitous water course
condilion abruptly changes to a river course with a gentle gradient, It is supposed (hat rock debris have
deposited here Lo form a talus of considerable depth,
(4) Circum-resenvoit { Above the high waler Jevel of the reservoir, the barks on both sides form a steep retief so that it
terrain eaay be reasonable to assume the possibility of the reservoir capacity being reduced by rock falling
from the sides with variations of Lhe reservoir water level,
(3) Changes in river basin The river basin changes at aboul 800m sbove the sza levet, and this site is consisted of the river
diversion plan. o
(i) Upper (1) Damsitestatus | The dam site is focated in a position at which the river is wide and has a fial relief. It {s assumed
reservoir that the river bed at this point is covercd with deposits of rack debris of considerable depth
dam especially both rivee banks.
(1) Dam The dam site presents 2 flat relief so that despiie the large length of the dam it is possible to secure
an sdoquale reservoir capacity allthough the dam has a fow height.
(2) Lower (1) Damsitestatus | As the dani site corresponds o the Jocation at which (he stecp gradient of river suddenly changes to
reservoir 2 gentle slope, it has possibility that there are deposits of rock dobris at this site.
dam .

3. Location and {2) Dam As the dam site is localed at the pivot of alhnial fan in which ihe river sicep gradient suddenly
condition of changes Lo 2 gentle stope, the dam length is long but the height is low enough to secure the
structures suificient reservoir capacity.

(3) Watervay |(1) Geographical While the ratural relief offzrs a relatively advantageous profile for the water way route from the

route profile uppet reservoif to the watershed peak. From this peak at which the river is diveried 1o the lower
resecvoir, the elevation suddenly drops, so that the topographic feature of this site is not favorable
for the layout of the water cousse and powerhouse,
(2) Laycul In vicw of the tiver diversion project, the Nat distance of the waler course reaches spproximately

4km

{4} Intake and cullet The ordinary horizontal type of intake and outlet structures is adopted for both the upper and lower
fescrvoirs. . ’

(3> Surgelank As both the headrace and tailrace funncls have considerable length, it will be necessary 1o build
suige tanks at the both sides. o .

(6} Powerhouse The Jongitudinal section of the watcrway has an unfavorzble profile 5o that the layout is not
advanlageous in topographic viewpoint with the need to Jocate 1o powerhouse approximately 1.5km
(rom the cullel

{1} Upper and lower reservoirs The plan is o construct a new road to (he upper reservoir branching off from Lhe exisiing road at

4, Accessroad
and tunnel

Valvand over a distance of some L0km and 1o the Jower rescrvoir over a distance of some Skrn from
the existing road at Salpe, . :

)

Access tunnel to powerhouse

For reasors due fo the walerway system fayout, the powcrhouse is Jocated ai a remote distance ftom
the lewer teservoir so that a relatively Jong access tunael is provided to reach the powerhouse.

{3} Cabletunnct

Simitarly to this long nocess tunnel 1o the powerhouse, it will be necessary 10 have 2 comparatively
long cable tuanel.

5. Power transmission lincs

To consiruct the 400k Y one ciicuil double conduciars, 56 km from Ulhas PFS fo Kalwa &/S along
the 220kV ore circoit transmission line between Chinchwad $/S and Kalwa &S through Apla §/8.

6. General evalualion

The overall evaluation shows that the project has poor exonomic efliciency for lwe main reasons.
One is that due 1o the limited storage capacity of the lower reservoir, the power gencration has
small cutput; and the ather is that the both walerways are 100 long. There are also a pumber of

hamleis inthe projeci area which alse has exicnsive areas of submerged forest and agriculiural
1ang
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General Description of the SIDGARH Project Site.

Environment
conditions

(1) U?pc: reservoir

The submerged arca involvcs_?Q ha of rcsé;\‘cd forest

(2} Lower resenvoir

The submerged azea involves 14 ha of reserved roest

2

River basin
conditions

{1 Upper
tesecvolr

(n

River basin

The bz of this small rivet basia is generatly a gently slope and consists of a single river.

)

Submerged
dwellings

On the evidence of the 1/50,000 scale topographical map, itis not found that there is po submer ged
dwelling in the basin area,

)

&)

Dam site status

—

The river basin consists of 2 genile siope and the single river in it also slopes at 3 gentle gradient
The river bed is befieved to be covered with rock debris andfor sand depositions.

Citcum-reservoir
ferrain

Since the terrain surtounding the reservoir is atso inclined at a gentle geadient, it is supposed that
the surface is covered with deposits of sock debris. As a result, it s not possible 10 exclude the
possibility of these sock debiis depositions falling apant or stiding with the variations of the
reservoir water fevel,

(2) Lower
reservoir

U]

River basin

The upstream parts have lwo steps steplopography dippod at a steep gradient. The reservolr is a
gently stoping bank on the right side and 2 lef bank with a somewhal sicep geadient. With only
one qiver as the main river and a small number of streams branching off from it, (he basin exiends
over a small srea.

Submerged
dwellings

The evidence of the 1/50,000 scale topographic map indicates 1hat there is no submicrgod dwelling
in this area.

£))

River bed
condition

As the river has a rapid flow vp 1o the vicinity of the reservolr, it is assumed that the base rock of
the river bed is £xposed in the upstrcam part, Neat the reservoir, however, the bed dips at a gentle
slope 50 thal rock debris are considered likely to have settled there.

)

Circum-reservoir
terrzin

As the bank on the right side of the reserveir has a gentle gradient, rock debris may have settled
here a1 considerable depth giving fise to the possibility of land slides. In contrast, the lefl banik dips
ala steep gradient 50 that it seems reasonable 1o assyme thal il is stable although the rock bed may
have weathered 10 some extent,

{3} Changesin

river basin

The river forms & walershod pezk with steep overhanging chiffs on the south side and a gente
incline on the east side 50 that this site is consisted of the river diversion project.

Locaticn
and
condition
of structures

{6 Upper
reservolr

dam

Dam site status

As the river dips at a generally geatle incline, it may be assumed that deposits of rock debris may
be deposited in the vicinity of the reservolr.

2)

Dam

The dam site is somewhat loag and for topographical reasons it will be dificult (o raise the waler
Tevel of the reservoir further on both barks.

(2) Lower
reservoir
dam

)

Dam site slatus

En the upper reaches, the river has a rapid flow and it may thus be inferred that there are deposits of
rock debris camied by this flow.

{2)

Dam

The dam site dips al a gentle slope on the right bank 5o that il will be difficult to raise the dam
above its present height. The Jefl bank, however, slopes at a steep gradient, presenting no
structyral problem.

13y Waterway

mule

8%

Geographical
profile

The topography abrupily changes 10 a Jow elevation at a distance of apptoximately 1km from the
upper resecvolr, thereby imposing a physical limitation on the routing 'of the waterway system.

@

Layout

The waterway has a relatively short leagth of ondy about 2.5km. The conditions of the walcrway
sysiem therefore leave no olher possibility but 1o locate the powerhouse at a mid-way of the
walerway system.

Intzke and
outlet

4

The plans foresee the use of erdinary structures for the intake and outlet

(5) Surgetank

In vicw of the short length of the waterway it will not be neoessary 1o provide a surge tank.

(6}

Powerhouse

The physical limitations of the waterway system make it inevitable 1o bocate the powerhouss at the
mid-way of the waterway. )

4,

Access road
and tunnel

{1} Upper and lower reservoirs

Tt will be necessary to construct a new toad (o the UppeT reservoir about 28km from Dhanakiwadi
and two new roads to the lower rescrvoir, that is, one of some 15km length and the other of some
30km fength. :

Access lunnel (0 powerhouse

In view of the physical limilaGons for the Jocation of the powerhouse, it will be necessary to
excavale a Jong acoess tonnet.

18]

Cable tunnel

The plan is 10 fead the cable tunael to the switchyard instalied on the lefi bank using an inclined
(uninch.

Power

L - .
fransmissio
nlines

To construct the 400k V onc citcuit, double conductors, 50 km from Sidgarh PPS 1o Pagdhe S/S
along the planning of 400XV double circuits transemission line between Nagothane $/5 and Padghe
&5, o

General evaluation

Alhough the walerway is short and has (he advantage of 2 refatively Targe head, the waler storage
c2pacity of both the upper and lower reservoirs is subject 1o physical limitations associaled with the
topographical feateres of the terrain. The evaluation thus leads to the conclusion thal this sile
ertails a small power outpul capacily and an infcrior economic efficiency, The project site with the
diversion of the river Now also includes arcas under special protection with the presence of
sanctuaries &1 both the upper and Tower reservoiss.
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J:  General Description of the AMBA Project Sie

1.Enviconment

condilions

{1} Uppcrresenvoir

{2y Lower resenvoir

The ;mecrgcd atca iavolves 42 ha ol’ﬁfe:‘c;frnci;;imﬁs ha of resceved forcsl s well 25 5 ba of
agricuttural Jand

The svbmesged 3tca involves 20 ha of rescrved forcst and 3 ha ofag}i%ﬁﬁ ral 1and

(1) Riverbasin On the east side, this rivet basin consisls of precipitous clifls risihg S60m above sca dovel. These
steep slopes gradually ease and pive way to geatler slopes. On the west side, however, the
topogiaphic elevation of (he terrain generally deops in the ditection towaid the reservoir, dipping ata
moderale gradicat from the platean at 700m elevation loward the reservoir.

(1) Upper (2) Submerged On the evidence of the 1750,000 scale topographical map il 2ppears thal there are somed small
1eservolr dwellings villages and hamiets spread around the reservoir area but there is no sobmerged dwelling in the

resenvoir itself.

(3) Riverbed The river divides into two branches near the back wales of the reservoir, As the river dips al a gerale

condition gradient iLis supposed Lo be covered with rock debris.

2. River basin (4) Circom-reservoir | Since the lectain surrounding the rescovoir is inclined at a gentle gradient, it is estimated that the
condilions terrain surface has a sedimentation layer of significant depth and that the rock bed has been subjoct £

extensive weathering,

(1) Riveebasin On the ¢ast of the dam, the Lerrain formss a plateas of some 700m elevation skirfed by perpendicular
precipes {hal gradually ease 16 give wiy to more gentle dips fowards the resenvoir.

(2} Lower () Sudbmerged The evideace of the 1/50,000 scale topographic map indicsies that there is no submerged dwelling in
resenvoir duwellings the seservoir,

(3) Riverbod The river divides into two branches at the immediate upstream of the dam site, and (he bed shows 2

condition progressive increase in dip gradient, rising through percipitous cliffs to a highland plateau.
Topographical evidence suggests that there is few deposits of rock debris in the branches of the river.

(1) Circum-seservolr | The tervain around the rescrvoirs dips at sieep gradicats while the topography in the reservoirs shows

temain a broad Nat relief,

(3) Changes in river basin The plateas of some 700m clevation forms a natural watershed for diverting the river Now. On the
east side, the slopes dip at a gentle gradicnt fowards the Upper 1eservoir and on the west side the
temmain drops from the plateau through precipitous overhanging ciiffs 1o gentler slopes extending
loward the fower sreseovoir,

(1} Upper (1) .Damsite status | As the river bed has a broad flat (opegraphy, it may be assumed that sedimentation materials may

reServoir have deposited o weathered rock layers developed.
dam

(2) Dam In view of the eslimated progressive formalion of sedimentation or weather strata, difficultes may be
anticipsied in the construction work on the dam fourdation and the banks on both sides.

{2) Lower (1) Damsite stalus | The dam site is pesitionad in the broad river focation immedialely downstream of the confluence of
reservoir the two rivers. In the rainy season, the rivet bed is tikely fo be subject to the deposits of progressive
dam rock debris and the development of a weathered rock layer.

3. Location and () Dam The river bed of the dam is supposed to have a deep deposits of rock debris, with progressive
condition of weathering of the foundation reck bed. This may therefore give rise to difficulties in the foundation
structures construction work. Since, furtheemore, the banks stope at 2 steep gradicnt on both sides it may be

assumed that fresh bed rock is exposed. : C

(3) Waterway |(I} Geographical The vettical profite of the watsrway shows 2 favorable relief for the construction of the waterway
roule profile sysiem. Yet the considerable length of approximately 4km of the waterway is a definite disadveniage.

() Layout As the upper reservolr has a fiat topography, the headrace tunnct has a thin overburden so that
inclined tunnel is insialled downstream of the intake. The tailrace tunnel is planned to have 2 length
of approximately 2km and the Jocation of Lhe powerhouse is layouled as close (o the downstream as
possible.

(4) Intake and outlel To decpea the over burden of headrace tunnel the intake structure is adopted as 2 shoped type. For the
outley, bowever, an ordinary horizontal type structure is applied. :

(5) Surgetank In view of the considerable length of the headrace, the project provides for the structure of a surge
tank to control the water pressure at the upsiream part of the penstock. The ovtlet, however, nesds no
surge wank as this tailrace is shont.

{6} Powerhouse In view of the natural tapography, the waierway route is selecled so that the powerhouse is to be
Jocated as close Lo the outlel as possible. ‘

{1} Uppcr and Yower tescrvoirs A road is already in existence in the vicinity of l.hc'lljppcr reservoir and it wilt be necessary to
construct an approximalely 8km long access r0ad o the upper reseevoir. To reach the Jower
reservoir, an approximately 10km Jong road will need to be newly consiructed as far Kalamb.

4. Accessroad [{2)  Access lunnel {o pawerhouse The access tunned to the pewerhouse from the lower reservoir dam is planned.
and tunncl : . .

{3} Cable tunnel | The plan is to 12ad the cable tunnct to (he switchyard using a inclined type.

5. Power transmission lincs

To construct the 400KV one circuit, doable conduclors, 83 km from Amba PPS to Kalwa 5/S along
the 200kV double circuits lransmission hiac between Koyna $/5 and Kalwa §/8 theough Apta S/5.

6. General evaluation

Even though the dam on the fower reservoir may be raised it will stil) have 2 poOr waler storage
elliciency, Consequently, the fower rescrvair has a limited water slorage capacity. Economic
efficiency sullers as a result of the considerable length of the watcrway. While it is not the project of
the diversion of Ihe river Mow, the fact is (hat Ihe upper rescrvoir conlains a strcich of submerged

forest covering anatea of 60ba
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4: __ General Description of the PRNJAL Project Site

i. Environment
conditions

{

Uppee resenvoir

12y Lo

Lower rcsen-ozr

2. Rivei basin
conditions

(1)

m

River basin

Subﬂcrgud aea mwh es 1 }\3 of rcscncj foredst
Submcrgcd axta irvoty es 104 ha of foredst inciuding 3 ha of reserved forest

Lecalzd at the most vpstreanm end of the 1ributary of the river Debandh Nadi, the UPPEr teservoly

penetally presents a genlly inclined topography. The topographic relicf around the reservoir is that of
a flat basin.

et IR

Upper (2)

reservolr

Submerged
dwellings

On the evidence of the 1/50,000 scale topographical map it sppears that there is no submerged
dwelling in the reservolr.

9

River bed
condition

The river basin has a comparatively gentlc gradient of dip 5o that it is expased to significant
weathering and erosion in it5 eatirety. M may thecefore be assumed there are substantial deposits of
extensively weathted and ercded sedimentation Jayers in the entire river arca, including the
mountain slreams.

)

Circum-resenvoir
tertain

Since the terrain serrounding the resenvolr preseats the topogeaphy of a flat basin, there is reason to
fear that the soil surface in 1he vicinity of the reservoir may colfapse or slide with the varialions of
water level although the available water depthis shallow. This may be a causal Factor in reducing
walet s10tage capacity.

)

)

River basin

Localed downstream of the upper reservolr, the rivee basin reaches a total arca of 32km? and is criss-
crossed by a large number of streams branching off from the main river. Throughout the river basin
the natural topography remain fat with gently dipping slopes.

Lower
TeSEIvoir

Submerged
dwellings

The evidence of the 1/50,000 scale topopraphic map indicates that there are a few {two or Uhree)
dwellings submerged in the reseneir, There are also a few dwellings dotied here 2nd there around
the resenvoir.

3

River bed
condition

The retief presents a gently inclined topography with evidenst (o suggest sigrificant weathering and
crosion of the surface. The river bed is assumed 1o have depasits of rock debris that have eroded ang
ase being eroded by the flood inthe rainy season.

)

Circum-reservoir
terrain

The lerrain argund the teservolr dips at geatle gradient and forms a flat so that it is likely 1o suppose
that sedimeatation layers of weathered rock of rock debris from the talus. This suggests the
possibitity of the surrounding terrin caving in or stiding due 10 variations in waler level therchy
giving rise lo'a reduction in'water storage capacity.

&)

Changes in river basin

This project plan consists of a pumped-up hydroeleciric power station using the upper and lower
reaches of the same river. 11 docs not therefoce require any changes in the river basin,

3. Location and
condition of
structures

U

Ugper Q)
reservoir
dam

Dam site statos

The bed is assumed 1o be generally a Iarge width, with decp deposits layers of weathered and croded
rock carried by river at the dam site river bed. Itis also conceivable that exiensive weathering is
taking place at the foundation rock bed.

@)

Dam

The dam site has a flat section, with weathering progressing on both sides so that it is reasonable fo
anlicipate cedain dilficulties in dealing with the foundation rock bed, including the abutment

Q@

Lower )
reservolr
damn

Dam site slatug

The dam has 3 relatively Raccow bed comparing the upper reaches and the Icpographical festures of
both banks suggests the presence of decp depsits 2t the river bed and both banks, with evidence i
irdicale that the dam foundation sock bed has also weathered 10 a significant depih,

@

Dam

The dain site adjoins a small mauntzin ddge on the nght bark and a gentle slope on the left. It is
anticipated, however, thal centain problems may ariss in connection with the methods required to
deal with the weathered rock bed and the deposits thal have formed on the river bad and on the
banks.

&)}

Waterway
Toule

1}

Geographical
profile

Topagraphical features are gencrally 1at, snd a layout has been selecied so that the walerwzy is
routed in such a manner as 1o pass through the locations with a high clevation where possible, but s
not favorable topography featuses as the route of the watenway system,

@

Layout

The waterway roatz is relatively short at'only 3km‘and passes Uuough 3 Nat topography, with
indicalions to suggests that the decper zones have progressively weathered. The fayout has baen
established so as to make the head of the waterway as deep as possible .

)

Entake and oulet

To deepen the headrace tunnel, the intake siructure is adopted as'a moming glory type. For the
outlet, the otdinaty horizontal type outlet structure is be Used.

(&)

Surge lank

Inview of Lhc short length of the watenway system and given the low head, the tayout has been
ananged £o that no surge tank is needed for water pressure conlrol.

©

Powerhouse

| taview of the flat lopography and the Sayoul chasen for the waterway sys!em. the powerhouse has

beea bocated somewhere in the middie of the watenway sysierm.

4. Access road
and tunnet

1))

Uppet and lower reservoirs

A 1oad js 2lready in existence in the vicinity of the dams of the upper and fower reservoirs so that the
short 1oads aze plasned 16 B¢ newly construcied as side roads 1a this existing one.

1]

Access tunnel {o powecrhouse

The powerhouse is Jayouted in a location somewhere in the middle of the walerway route so that the
access tunnet to the powerhouse is relatively long,

o)

Cable tunnel

In view of the position of the switchyaid, the plan has the cable tunnel connected to the transformer
room, :

5. Power trersmission lines

To construct the 220k V double circuits (including return way), one conductor, 20km from Pingal
PPS connected to Nasik-Kalwa transmission line,

6. Generat evaluation

Dut to the existing topographical limitatiens , the upper and Tower reservoirs have only a small
storage capacily and the head is low, The inevitable result is that the power station has a small output
tapacity, Not can the site be described as favoring sconomic efficiency. Although there is no
diversion of the rives flow i this project, there arz village communitics on the Jower reservoir and a
streich of submesged forest covering an arca of over 100ha is proscat in the tescrvoir,
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S: General Description of the KENGADI Project Site

. Envirgniment
conditions

{1)

Upper reservolr

Subraerged arca involves 245 ha OE;E&Ilural and residential fand

2}

Lower tesemvolr

Submerged asca involves 27 haof lch;m'cd foredst

2, River basin
conditions

8}

D)

River basin

This river basin is located in the southweslern part of the town of Igatpuri. Apan_from the mosi
upsteeam end, the basin has a fal relief, Behween the basin's highest elevation and the elevation of
the dam location there is a gradient diffecence of approximately 200m.

Upper )
Feserveir

Submerged
dwellings

On the sole evidence of the 1/50,000 scale topographical map it appears thal there is ro submer ged
dwelling. As this icpographical map is old, however, there is possibitity that some submerged
dwellings exist in the resecvoir.

(3}

River bed
condition

The stopes of upper reaches have been eaten zway by erosion and the debsis carricd by the river Mow
to the lower region 5o that it is 1ikely that the entire flatland area of the basin is covered with
deposits. 1t is estimated that thick deposits may have seltfed also at the two side Uibutaries,

(4}

Circum-reservoit
tersain

The surrounding temraln is also part of the plain, with a somewhat low retiel along the river, Dam
construction would involve the great risk that the termain around the reseevoir might slide (o the
resetvolt side in the wake of variations in the rescrvoir water level,

@)

1))

River basin

The upper reaches of the basin form precipitous cliffs, with the steep mountaln ridges encircled by
the mounlain slecams. The tributarices merge in the tower reaches of the basic where both the
topographical retiel and the rivers have a geniler gradicat than in the upper reaches.

Lower (2
rescEvoir

Submerged
dwellings

Since the tribularies are rapid streams fowing on precipitovs cliffs, there is no subrcrged dwelling
in the basin.

&)

River bed
condition

1t is possible to make a broad distinction between three tribularies merging immediately upsiream of
the dam site, with each of these Uributaries forming precipitous elifls. Around the reservolr, however,

the river gradient Is a genlle one, with evidence to indicate that rock debris from the upper reaches
has seitled there,

(4)

Circum-reservolr
terrain

The terrain atound the reservoir abrupiy changes from gentle slopes to steep, precipitous ¢liffs
skirting the reservoir, I these cliff have fresh bed rock there is little danger of theit oollapsing. Yet
there is a conceivable risk of sliding in the gentler slope parts as a resuli of varialions in waler Jevel.

3

Changes in river basin

The project is not the divession of the river flow with the watershed peak consisting of a plateau
ruaning in the north-south direction.

3. Location and
condition of
stroctures

m

Upper (h
rEservoir
dam

Dram site status

The upper reservoir consists of a river flowing through a plain, with only the river part beirg low, In
the diy season, hawever, the river floor as well as the barks on both sides are no longer
distinguishable from each other so that thers is reason 1o assume the presence of deposits to a
significant depth. The foundation rock bed iis supposed 10 has weathered to considerable depih,

@

Dam

The condition of the river bed and the banks on both sides suggests that serious difficulties might be
eacountered in the construction of the dam.

)

Lower 1))
FEServoir
dam

Dam site status

The banks on both sides rise lo projecting ridges forming abrupt precipices. Deposits of rock debris
are likely to exist on the river bed but there is every evidence to suggest that these layers are not
decp, i

Q)

Dam

The construction work of the dam planned under this projest is not likely to give rise to any
particutar problems,

<3

Waterway (1)
route

Geographical
profile

The waterway roule has been selected by taking the natural relief into acoount. The soute topography
along the walerway shows a flat profile on all franis. The ierrzin on the ugper rescrvoir side. in
particular, has'a flal lopography so that the headrace tuanel beoomes thin for lopographicat reasons.

{2

Layout

As the headrace has a thin over bucden as a result of topographical conditions, the plan is to deepen
the headrace by giving the upper reservoir a morning glocy type. The waterway sysiem takes a bent
meandering shape for fopographical reasons. Due (0 the short Jength of the watesway of only 2.5km,
the waterway becomes simple.

4

Intake 2nd oullet

A morning glory type intake is adopted 1o accommadate the existing topographical conditions so as
1o deepen the headrace uanel. :

(5}

Surge tank

In view of the short length of the waterway system, the topography permits no other alternative but to
pasition the powerhouse somewhere in the middle of the waterway. The short length of the watenway
sysiem does have the advantage that no serge lank is required to contro! water pressure,

%)

Powerhouse

In vicw of the topographical conditions, the Jayout leaves no aftzmative but 1o focate the po\ivc:housc
somewhere in the middle of the watenway system,

4. Access road
and tunpet

)

Upper and lower reservoirs

A road is alieady in existence in the vicinity of the uppcr and lower rescrvoirs so that the new roads
are to be constrected branching from the existing toad.

)

Access tennel to powerhouse

The plan is to construct an access (unnel [0 the powerhouse from the 1ot bank of the fower reseevoir,

3

Cable tunaz!

b view of the presence of a suitable space for the swilch yacd on the Jef bark of the Jower reservoir,
the cable tunnel is lo construct linking the transformer room adopling the inclined tunnel.,

5. Power transmission lines

To construct the 220kV double circuits {including retum way), one conductor, 1km from Kangadi
PP connected to Nasik-Padghe transmission line.

6. General evatuation

The most secious problem area in this project lies in the likely need fot the construction of a dam on
the upper reservoir. The inabilily to secure adequaie water storage capacity leads 1o 2 POOI SCONOMIC
eifTiciency for this project. Although theee is no neod for the diversion of the river fow in this site,
there is the dravback that 150ha of agricellural arca will be submerged.
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6. General Description of the KALU Project Site

1. Envirenment | (1) Uppes reservoir
conditions

Submerged area involves S4 ha of reserved foredst

RSP

{2} Lowcr reservoir Submieiged area inveives 15 ha of resenved foredst

{1) Riverbasin The rivets in this basin branch ofl into 8 number of mountain streams roughly at right engles inrespect to
the main river. Aflec the most upstream reaches of the nain river dip at a steep gradient from the weter-shed
peak al reaghly 1,200m elevation, epad containing sbeupt ovethanging ¢liffs, the slopes suddenly ease 109
genite gradicat before ihie reach down to the reservoir, with the survotnding parts of the reservoit foeming
broed plaia.

) Upper (2) Submerged On the evidence of the 1/50,000 scale lopogra_pg}ca'l map it sppeacs that there iy no subanerged dwelling,
reservoir dwellings

(3) Riverbed None of the many streams gives the appearsnce of having been scored out, & fact probably due to the
condition extensive forest eoversge of the upstresm area. Near the resenvoir, the gradient is much gentler, with the pad
irumediately swrounding the reservoly forming » plain with Kkely deposits.
2. Rivet basin {4) Circom-reservoir | The lerrain suriounding the reservoir is a broad plain and it is suppesed trat both (he river bed and the
conditions terrzin banks 0a both sides are covered with deposits.

{l) Riverbasin The uppet reaches of the basin form watershed peak with sbrupl overhanging clifTs on the south side. From

the precipitous slopes st afproximoltely 300m, the terrain dips 21 & much gentler gradient, with the stopes

dreccasing a3 they approach the reservoir. The peds surounding the reservoir peesent an alluvisl fan-shapod

fopogsaphy.

{2) Lower {2) Submerged Due to he steep slopes surmounding the reservoir, there is po submerged dwelting in the reservoir,
1eseivoir dweilings

{3} Riverbed A nusmber of side styeams bisnch off from and along the main river. Yet, only the main river presenis a

condition eroded oul topography. This mey be due 10 the fact that the terain has o steep rehizl ang the rock bed will be
fresh. In the vicinity of the reservolr, the natural relief presenty an atiavial fan-shaped topography, with
evidence to suggest the presence of deep deporits,

(4) Circum-reservoir | The terrain around the reservolr has a fairly steep topogrephy. Judging From the basin as » whole, it may be
terrain concluded that the terrain around the resesvoir has a fresh rock elthough there may be existing the deposils.

{3} Changes in rives basin The oveehanging, approximately 4,200m high ¢liff forms a watershed peak dividing the basin inio the ugpper

end Tower reservolr reaches. The direction of Bow of the rivers is in the casl-north direction for the upper

reservoir and the south-wesl direction for the lower reservolr. The pattern is Gus a fairly parulle] flow, with
the rivers divided in opposite direction as they flow down.

{13 Upper (1) Damsite status | The termain adjoining the dam sitz is flal and forms a broad plaia, with cvidence to suggest the presence of
1eservoir deep weathered strats and deposils, Simitarly, the rock bed of the river base is assumed on fopographical
dam evidence (o have progressively weathered. On the Jefi benk, in particular, it would be 2 ppropriate to conduct

a torough survey in and sround the abutment rea.

?

) Dam The tocation is not suited as the dam site on'sccount of the gealogical conditions prevailing here and also
because the topography of the retief on the 150t bark of the dam site imposes limitslions on the height of the
dem. .

{2} Lower (1) Damsitestatus | The terrein sdjoining the dam site forms an sluvis] fen-sheped topography. Nor is it supposed thet the
reservolr deposits have a parlicularly great thickness. The foundation rock will be expected 1o be Gesh.
dam

3. Location and () Dam Since the dam site is fong and the topogse phical conditions on either bank is steep, therefore even if the dam
cendition of is aised, the reservoir will have & very pocor storage capacity so that there is e reason to expect an
structures seonomically favoreble'result Bvm any ettempt to raise the dam height.

(3) Waterway {{1} Geographica) In view of the topographical conditions, the decision has been taken 10 seleet 8 curved route for the

route profile waicrway systems. The objeciive of Lhis choice is (o et the rivers feeding the upper and Jowar reservoirs
flow parallel, yat in apposite directions to e2ch other and 8T to secure & suitable overburden for the
headrace.

(2 Layoul The waterwey mskes effective use of the topographical relief of the besin and the layoul selected for the

power station is to make the headrace as long as possible in order to bring the powerhouse as close to the
outlel #s possible. .

(4) TImake and qutlet For both the inteke and outlet, the ordinary horizontal ype structures ere applicd.

(3) Surge tank As the headruce has & lenglh of approximately Thom, it will be necessary 0 provide 8 surge tank to control
the waler pressure.

(6} Powerhouse Givers e shoit Jength of the taitrace, 8 Jayout has been sdopled in which the powethouse is situated in the
vicinity of the Jowes reservoir. : Co

(1) Upper and lower reserveirs For aceess to the upper reseqvoir, 8 new approximately 3km long road is to be constrocted branching from

e existing roed which passes through Panchrel. For secess fo the lower resecvole, it is proposed that the

approximately 75km long road from Merdi should be repaired and o new approximately 10%m road should

be 0dded S .

4. Access road {(2) Access tunnel 10 powerhouse The pecess tunnel is planned ss elose 23 possible (o the lower reaches so that the layout will favor a short
and tunnel access tunniel from the ight bank of the fower reservoir.

?J-)_ Cable tunnel The cable tunne is layouted 83 similer 10 that of the socess tunnel to the powerhouse.

5. Power transmission lines To eonstruct the 400k double circuits {including roturm way), double conductors, Ikm from Kale PPS
conneched 10 Bableshwor-Kalwa transmisston Line.

The head is in the ctder of 500m and there is no mean magnitude. Yet, the fact is that both the upper snd

6.  General cvaluation Tower reservoirs have s Timited storage capacity because of the limited dam heights. Conscquently, the
fower output will also be comparatively smeli and the economic effeciiveness of the projects is not
favorable. In the vpper reservoir area, there sre over 100hs of forest submerged 1t is also assumed that thax
are sanciuancs at the upper and Tower reservoiss, and this project requires the diversion of the river Now.

14
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