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EXECUTIVE SUMMARY

INTRODUCTION

GENERAL

New MeHing HEP & located in Tawang district of Anunachal Pradesh nnd envisapes
uiilization of the waters of the Mago Che, o tributary of Tawang Chu, for powes
generation in @ ran of river type development h ing an ge grows head of
218.67m. The project with & proposed installation af 90 MW (3 x 30 MW) would afford
Design energy generatioa of 433.01 GWh in u 20% dependable year. The tarifY from the
project at present doy cost with |3 % free power w0 the stae would be Rsd4.73
Uevellised).

The Bamuge site is Socated at latitude 2739039 North and longitude 9204758 02~
East approx, 823 km upstream of Confluerce of Mago Chu & Nyukcharong Chu.
Newrest town is Jang. Presently Barage she can be approached from Jang through
Jezpable road by travelling a distunce of approx. 12 KXm upto the confluence of Mago
Chu & Nyukcharong Chu and theresfler §23 km upto the Barage site.  The Power
House site is located on the right flank of Mago Chu showt 4.6 km upstream of thie
confluence of Mago Chu & Nyukcharoay Chy, Jang is about 248 kmy from Bhalukpony
which is approx. 105 km froen Nagason {nesrest broad gouge il link). The nearest
airport is located ut Guwahati in Assam.

The project was allotted 10 SEW in the lolkowing terms:

. SEW shall provide royalty In form of free power 10 GoAP @) | 2% of free power.
. An additional free power of 1% ix earmarked for local arca development fund

. Agroement period ks 40 years afier seheduled Commercial Date of oporation

I NEW SIELLING 1B PROIEET (W A1%) Page 1



OEYALLED MUOMECT BErOwE

CLARNT 8% GHEES EXERGY 11D ‘ :

uuunrvn,l‘ INDIA
States and Union Territories
1

NEW MELLING HEP
PROJECT LOCATION

Figure 1-1; Projoct location in india
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PRIJECT LOCATION

Figure 1-2: Basin location in Arunachal Pradesh

PREVIOUS STUDIES OF THE PROJECT

Pre-feasibility studies, followed by susdies for peepsration of Detailed Project Repont e
New Melling praject have been undertaken by SMEC. The initial layout propesed by the
SMEC included construction of & diversion dam across the River Mago Chu about 7.36
km upstream of confluence of Mago Chu with Nywkcharoag Chu, & Hesd Race Tunne!
(HRT) aligned on the right bank of the river and an wndergrount powerbouss 4.68 ke
upstream of confluence of Mago Chu with Nyukcharorig Chu pear the village Rho, The
divervion sito was not considered saltable for a concrete dany doe 10 nop-avallabitity of
bedeock even at 31 m depth. Keeplng the abive constraints in view, ahother aemative
site for Rarmge located aboat 870 m upstream of the above Dum axis was selected and
explored. The explorations canded out by SEW Indicated that doep averburden exists in
the river bed, Therefore, It was concioded that a Barrage will be witable 25 diversion
structire instead of a high dam,.
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The HRT alignment has been fixed on the right buttk of the river as the Power house
alyo on the right hank of the river, Moreover the left bank has steep slopes und the aren by
imacoessible in maost of the hes. The HRT aligr also three Nalas bot
thers bs sufficient cover availabbe abive HRT

Due to non-availabilisy of sufficient alterative opens space for the surfiice power hause,
un underground Power House cavern s envisaged.

GENERAL FEATURES OF THE PRESENT STUDY

The selected scheme prises o mesfium head peaking pawer project with » 22 high
{from river bed) Barrage &3 the diversion structure and an undergronnd waler conduciar
systea, The water conductor system comprises of two nos, Dufor type sirfsce Desilting
Basin cach 60 m long, 1wo cut and cover ducts approx 32 m and 56 m Jong, two nos.
25.4m lomg Feeder unnels, 3,128 km long headrace tuanel which culininates in 2 6.5 m
dismeter surge shoft. Steed lined pressire shafl conveys the water funber to an
underground powerhouse with tllmce tnnel discharging the water into Mago Chu. The
vated met head of the scheme s 211.65 m witl nominal turbine dischaege of 46.6 m/sec.
The powerh has an instulled capacity of %0 MW,

The praject will anly have power-benefiis, us the mugged mountainous termaln does not
provide much scope of imgation from the river flowlag ln & refatively deep valley. The
projecs will fesd powet to the North-Esstern Region

PROJECT AREA

COMMUNICATION AND TRANSPORT FACILITIES
Accessibility 10 the project arca needs imprivement from Jang wwn, Wil the
development of ydrosleciric projects such as Tawang-1, Tewany -11 and Nyamjang Cha,
which ate In the vicinity, the sccess rmads will be improved.

The project aren Is Jocated about 275 kin thom Bhalukpong in Asvam stase, and |50 km
from Bomdile, the district beadquarters of West Kameng district in Arunschal Pradesh,
The nesrest bromd pauge rail bead Is ot Nagson, Assam and nearest airport is at
Guwahatl. The road from Nagson to Jang (spprox. 353 km) s connected through
nutional hlghway (NH- 52 & NH-37). The road from Jang to the confluence of Mago
Chu & Nywkchurong Chu {app 12 km) is partially constrected and (he remaining
stresch apto the project site Is under construction by RWD.

11 is envisaged to tanspont equipment and balk material for the project tirough the broad
gauge rail Tine up 10 Guwahati/Nagaon. from whete the trmnsportation will be by road
passing through Jang.
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2.2,

GENERAL CLIMATIC CONDITIONS

The project area expers # o el for muny moatlss of the year. The ploce
gets rainfall for many months of the year and the monsean ¥ess00 experignoss extreme
amount of rm. Winters are cold and the temperutures can be expectad 10 drop © around
the fréezing poins.

The summer season starts in the month of March und ends in June. The temperutures
range from o mitimam of § degeees Celsive and can rise up 100 maximum of arpand 22
degrees Celsina during this period. The hotlest muath of the year is usaally June.

The place gets rimfill durlng te months from July 10 October. The predottlmant rainfall
s from the South West Morsoon and the conditinas are wet for maost of thess months.
Temperutures are mech lower daring this period.

The months of December, Junuory und Februsey constiite the wimlers season,
Temperatures nange from a mininum of -2 degraes Celslius and can go up 1o 2 maximum
of around $ degrees Coleiiy during this time. January Is the coklest month of the year,

PHYSIOGRAPHIC FEATURES AND TOPOGRAFHY

A hol Pradiesh st of inous aren with high hills ased valleys, The

topography of the Tawang district represents:

I The snow covered Himalayan ranges from | 1000010 22000 #. which mostly
inchide hare mountaing and are mostly minhabited.

- 3 The high altitude mountainous belt from 6000 ft. w 11000 11, which contains
platcas and namow valleys and ace sparsely, populated.

The main ridges and spurs of ihe Sub-Himaluyn fan out the plamy mostly in ransverse

direction except in some places where the prominent ridges run more or kess parallel o

ench other from west to enst.

The high mountsing in the northem ridge cemain snow clad almost throughom the year

rendering them almost inaceessible. Amidat the highly rugged temain, there are valleys,

Iekes and plateau.

The Hiomlayen reages of the peoject ares covers about 350 km of the exstern most part

of the Himalayas, referred here as the Arunnchal Himalaya and extends from the ensern

boarder of Bhutan to the Dihang ond Lohit valleys in the cast abutting agninst tho Mishmi

hills, This pant of the Himalays, as elsewhere in the sector, Is subdivided Inw the
following four paraliel linear zones:
1. Tethys or Tibetan Himalays 1o the north

2 Higher Himalsyn
2 K Lesser of the Lower Himalaya and
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Sab-Himalaga to the south

The physiogrphic condition of o region refers 10 the sculptues on the natural landscape
wnil oagoing changes by several geomarphic agenty ke waer, glacker, wind ere. These
agents are controlied by the prevakent climatic conditions of the reglon and the internal
dynamisin of the carth, For a hydroclectrie project, the sty of physiograghie cosdishan
of the river catchment is very coucial os It has a stroog control on waser avallability and
sedisent Soad supplied to the rver,

24.  DEMOGRAPHIC DETAILS

Arunachal Pradesh covers an area of 83743 sqhm. As per 2011 census repont, the
population of Arunachal Pradesh is 1,383,727 of which 713,912 arc muke and 669,815
are female, the sex ratho being 938 females 1o 1000 makes. Tawang is a thinly popalased
mountainaus tract lylng roaghly between the lititude 27 * 45 " N and the loagitude 90
157 E on the Nosthwest extremity of Anmachal Pradesh, The district is surrounded by the
Tibet in the North East, Bhutan in south West and West Kameng district in the south
Fast. The district hox an aren of 2,172 g, km. Total population of Tawang is 49.977 ( s
per 2011 census) ot of which 29,15) are male and 20,826 are fomale, the sex matk)
being 714 females s 1000 males,

2.6, INTERSTATE ASPECTS
There ure no Inter-staie svpects involved, 1o property bs Ing under swh
oustees, rehabilitation, compensation, sharing of walers, sharing of benefits and cmh ane
not involved in this project.
As the catchment arca of New Melling HEP lies compleiely In Indla and Arupachal
Pradesh, there are no [nter-national sspects involved with this project

3 SURVEY AND FIELD INVESTIGATIONS
Field survey and investigations were carrled out with the objective of preparing grid
maps. establishing ground control points, fixing alignments and obtaining the river L.
i cross sections efe, Detailed wraphlcal survey covering the head works arcs

and the powerhouse complex was cumod out for detafled planning and preparing
estimates of the project components,

Geologleal investigations comprising subsurface mvestigations und surface goologscal
mapping were carried out aftor prefiminary surveys. Subsurfnce investigations, study of

1ock properties by lab y test on samples callected from sinfiace and drill holes were
also carried out ot the propased lecation of varioay comp
River discharge measurement und coliection of other hydro ogical dats Is being

carrlex] ot during the peeparution of DPR and is propesed to be comtinued till the
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ction of constraction and fumber operution of the project

vaes for extraction of Conrse and fine aggregotes were identitiod withn

e posentinl g

he project svea. However #t is estimated that the quaniity ol muck genernted from

underground excavation shall be sufMicaent for the Cearde and fine o gales required

ot canstruction, vore samples collected daring drilling operation has also sested in

barntory to desermrine the engineering properties of the bedrock

Rowute survey dor the feasib of Tunsportation of Over Dimension Components

ed out aller comsidering the beaviest and

longest part w be

transporied o As on today, many stretches of the road fix

Fezpur 1o Jang

ess in some stretches, There are some orlticul

s doohle e and rood widening s ia pr

der consruction rad from Jang 1o New Melling project

K 1he u

noothing of curyes | al

¢ the crgical poi the road beyond

Jang o New Melling peoject needs Yo be taken up by the project authorities.

Keepi n view of the projects coming up in the vicinity and also the props

d pooling

station by th ROSMISSIon authoeity, power evacuation from the Proses

oeen

planned theough o 132 KV Line upto prog:

d Tawaag-11 pooling station

PHOTOGRAPHS OF THE PROJECT AREA
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Phato 3-1: View from upstream of the proposed Sarrage site

Power House
Compkx

Photo 3-2: Area of the proposed underground Power house Complex

4, PROJECT HYDROLOGY
41 WATER ASSESSMENT

Ihe water availabiity m the prosect diversion site has heon determined by ming the
availuble hydro-metearnd

gical data in snd wround the project cstchment,  Fertinest
hydrological dma for the cachment is summarized below

Hydrology of the Catchment

Cutehment area (km’) | wos

. — — L1 ! —
Meon annual flow (x10"m") 1234
Rain-fed catchment urea (km®) 589

Permanent s
SO00 m eleva

w covered carchment area (km') (sbove
1) "
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Langth ol ihe river up %o the proposed diversion sidc i about 35 km (batween the
divession sile and arigin at £, 6300m); eguivalent steam slope of the river is 10&m/Km

Rainfal!
No SRRG data is available i the segion, However defaile of ORRG staticas data

availability is indscated in table below:

List of ORRG Stathons

SEA O s Dt availuhilits

1 | Murga Bridge Jan 1998 10 May 2000
P ; 00 m dis. of China Bridge Aug. 1999 1o June 2000
3 I Blalikping Jan1997 1 Dec 2007
T | Bomdis Tan 1999 1o Thec 2007
5 | Kalaktany lan 2002 0 Deg. 2007
6 ‘ Ditang Jan. 1999 10 Dec, 2007

The average monthly minfell (with varying data availablility) of these stations which are
located at lawer elevation sre indicated in tnble bedow:-

Averape monthly eainfall of ruin pauge stations (mm)

Stadion

K i of
Namw Hlualukpong © Bomdils utang | Iirang

Month

Jan 4 384 20 | 16 ) 5
Feb 40 23 ' 5 33 [E] [
[ Mar i77 —18% | 76 3 i B
Apr 148 168 | 120 132 98 65
May 207 243 343 191 101 95
Jun 209 214 ] 22 1?7 56 154
Jul 312 NA i 827 303 347 171
| Aug 427 456 082 292 | 230 211
Sep 153 153 01 202 112 1H0
Oct i6l 139 289 | (68 105 K2
Nov 7 ] 52 32 14 16
[ Dee 5 13 3 : ] 3
Anmuul 201l - 3875 | 1893 | 132 1003

NEW MELEING W PROJECT 199 M%) Page 9
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Jempemture

Mast of the inhobited regions enjoy o tempernte climate with temperatures muely
exconding 25°C in summer or dropping below. 0°C in wister, The average anmual
temperslure for most of reglon bs arcand 10°C. Monthly meteornlogical dita wre
available w1 Boendila (1969-72) ond =t Townog wation ()969.2008) in the region. In

addition, long team average cli logical p elers of Murga Bridge in the region ore
wvuiluble whose detnils are gives in the Hydrology Chapeer-6 of Volume- of DER.
River discharges

At present there.are five G & D stations maintained by various agencies in the regho

whose data are availshle (as reported In varfous reports).Collection of data s being

carried out near 1o the Mago Chu HE Project site viz, Mago Ch (on Mago Chu river),

China Heidge (on the Nyukcharong Cha rver), Murga Hedge (on Tawune Cha River)

Yusam (On Tawang Chu river) and Uzorong (on Gongri Chu rivey).

Field Obsrvations

The following field datn is being collected at New Melling sitc on Mago Chu by SEW-

. ORG instolled near diversion site und dally data being collected from
January 2010

. Self Revording Rain Gauge (Telometry) established and dats belng secorded from
12th February, 2011

. Self’ Recording Water Leve! Rocorderi Tefemetryjestadlished and dats being
recorded from 12th Febewary, 201 1

. Daily Discharge Observations are being camied out ooce o day from

January 2011
. Daily Maximum Minimum Temperature heing reconded from Jaauary -2010
. Relutive Humidity chservations are beitig rocorded from April.2010
. Wind Velocity duta being ded with A from Apeil.2010

PHILOSOIFHY FOR FLOW RECONSTRUCTION

It has boen mdicated in earlier Paras that the network of existing rain gauge station are
inadequate for assessing the catchinent minfll <0 as 10 develop 4 ruinfall - runoff model,
As such, recouns was teken to otilize the nmofT observed at varions G&D sites far
assessment of yield for the proposed HEE Project.

Stream flow recards are available ot thice G&D sites viz, Chine Bridge, Mags Cha and

Murga ridge. Further the observed discharges =t all shies ave not relinble, though
consistent. The observed data of Mugo Chu G & D shte Is of senabler duration and shows

AL SELLLENG 16 PREMEE T 19w S ) Page 10
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meonsistencies with daa cbserved at orher siics. As such 1he same are not conaidened in
yield assevsment,

The Chira beidge (CA=2040 knr'} discharge data (CWC) s availshlc for the period Jan
1999 10 Jul 2008 while that of Murga beidge (CA=2910km™) is avaitable for the period
Nov 1998 10 May 2008, Sinee Uzorong dati 1s svailable form 1992-1993 10 2007-2008,
i1 is proposed o utifise the same for development of a Runoff —Renoff model between
e concurrent period of Ching Bridge and Murga Beidge with Uzoeong, Utilizing the
same medel the runolf series at China Brdge and Murga Bridge were extended far the
period 1992:93 o 199899, Since Murgn ridge encompasses the yiekd of Nyukcharong
Cha and Mago Chu rivers these ohserved and extended secies of Murge Bridge and
China Bridge were wsed 10 develop rumoff series for the intermedinte catchiment (Murga
Bridge-Ching Bridge) of 870 Km* by simply sabtracsing China Bridge flows from the
Murgs Bridge one for the concurrent persod (1992-93 w 2007-08), This developed series
for i i h bs thuy ferred in catchment ares proportion o proposed
New Melfing HE site (catchment area- 803 Km®) @ yield runofT serles at the proposed
HEP site.

FLOOD HYDROLOGY

DESIGN FLOOD

Fstimution of design flood for the design of difforent fypes of structures is o yery
slgaificant component of hydrological studies. Proper seloction of design flood value Is
of great importance. While a higher value results (it focrease in the cost of hydmalic
l an underesth § value i likely 10 place the stracture and populstion at sk
an the & of the diversion site.

At New Melling, » Barrage is envisaged with FRL 2730 my, As per guidelines contained
it the Burean of Iisdia Standand (BIS) code 1S 6966 (Pars-1): 1989, the presem Barrage
cames under the “Intermedinne™ category and consequently laflow Design Flood for the
pregject 13 Lo be the Sundurd Project Flood {SPF).

For cavying ont the flood studdics for the proposed project, Indla Meteorological
Department (IMD) was reguested 1o carry out ihe storm studies specifically for New
Melling HEP catchment 10 estimme PMP and SPS values based on the avallnbie data.
IMD carried out the study duting August 2011 and indicated the resialts of thelr ssudy »s
under.

Duration | SP'S values {em ) | PMP values (em )
1 Day 12 169

NIV MELLING 11E PUOALCT (0 AW ) Page 11
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IMD funther opined that 1-day valoes may be Increased by 15% so #s 10 convert them
Into 24-howr values with shoet tenn distridution,

The results of the study munle specifically for New Meliing H E project. CEA vide their
letter 0o, Dir (PAC) 2ARPIZSICEAZ20 1-PACTO7-9 dored 32,2012 have approved
the design flaod for a value of 2469 Cumec (SPF) for the project.

DIVERSION FLOOD

The diversion Mlood st proposed HEF site is computed using two cases for bath Morsoon
ane! Nea-Monsion perod pesks nilizing the availsble data of Yussm, Uzorong and
China Bridge G&D site by convedting them Into instantanecus valwes using o factor of
1.20. Temporary diversion flood for the project is esthmated oy 349 comec,

CEA vide thelr leer no. Dir (PAC) ZARPAISCEA2011-PAC/TOT9 dated 322012
have appeoved the diversion design flood for a value of 348 cumec for the project.

SEDIMENTATION X

No separate sediment data for the Mago Chu River are availoble, Data of Chine Beidge |5
near o the Jecation, Daily suspended sediment data at Ching Bridge G & D (CWC) site
Is available for the period August 1998 0 March 2000, An cxamination of the sume
reveals that sediment inflow Is less than 1000 ppm anl the highest sediment load
observed i his period (Augest 1998 10 March 2000) bs 768 ppan on 12 Sep 1998 and
757 ppen on 24 Jun 1999, The detalled silt load studies in case of diversian project are
nelther warrsted nor mecessary, Since the New Melling diversion Barrage is planned ny
purely ran of cver and Is 2ls having peovision for Mushing our the deposited silt oo
rogubae bases, detailed sedimentation study has not been carried out,

GEOLOGY, SEISMICITY AND SEISMOTECTONIC STUDIES

REGIONAL GEOLOGY

I gemeral the litho units of Western Arumachal Hlmalaya are In perfiect structural
continuity with that of the Sikkim und Bhuras Himalaya, These libo-units belong to
Higher & Lesser Himaluyan sequences. The Hithe units are thrust bound and geo-
chronological data in this part is insufficient fo build up o perfct stratigraphic column,
Therefore, saly & tectono- strstigraphic column can be established,

The Higher Himalayan sequence or Tibetan slab represensed in this pars which is a zone
of regional metumorphic rocks, magmatite intruded by crisal melt derived leucogranite,
These occupy the jopographically highest mountains, This slab dips northwest ward and
is bounded atong its top by the normal fault (South Tibetan Detachment Systom or
STDS) and 10 its seath by Main Centrad Thrust (MCT). The testiary lescogranite bodles
fend to concentrate along the top of the High Himaloyes slab. Mesasedintentary

NEW VLG HE PHOILLT (9 41% ) Page 12
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sequences which dre lower in grade occur = linear patches, Ope such patch in reconded
along Tawang - Bumis rond section and ancther alng Tawang - Gashe In section. The
mediim geode Lum ln metasedimentaries also occars us a lnear patch with sectonic
contacts within Sela metamoephics.

GEOLOGY OF PROJECT AREA

The rocks of two different fi ionn have bews mapped In the project ares, viz. S¢ La
Group (GSL 2010) towards downstream snd Thumbin F son that |

part of reservolr aren. The comtacs of these two is foind oomelled undercollwnl mm m
the veservoir hree However, the contact has boen reponed an an fonnabl

(GS1, 2010), Se La Group occepics the area from powerbouse o shout middie of the
reservoit arca 1t i largely composed of quarte biotite geiss: with subonfinale: basds of
schists, and numerous pegmutite and granite itrusians. The thickness of mirusions is abost 4
few mm 10 5-6m, whereas, the thickness of schist mrely go upta 0.3m. Howeves, two thick
bedy of sehilst have been mapped in project area. The Thimbin Formution comsists of yuattz
Iiotite schist with minar bands of gieisses. The imrusions ore e and ooly ez veins
have been found,

SEISMICITY AND SEISMOTECTONICS

Setmicatly the Norih parts of the Himalayes sre one of 1he most astive zones in
the word. Ares s b J mt the wri-junczion of three ic plates;-ibe Indlon, the Indo-
Burmese and the Curasian. These plates are constamtly in collision with esch other, and
25 0 resudt, the rocks of this ares bave undergone repeated intense folding, faulting and
thrusting in 0 highfy complex mannce so mach so that many of the rock sequences have
cither besn eliminatad or repeated. The structural pamtem has &t most of he times
controlled the dminage puttern of the rivers. This pattern is genanlly cloagaled in a
WEW 1 NE-SW direction but many tansver I have modified them.
Neo-secionlc activity is also reparted from sottse plices form of rejuvenation of existing
tectonic linguments and development of cross- fanlts. It is these crossfults that have
coatrolled the sedimentation of the Older (Mid, To Lr Melstocene) and the Newer
(Holocene) Alluvians und have offset the major thrustss vix the MCT (Main Central
Thrust), the MBF (Main Boundary Fault) ind the FHF (Foot Hills Fauli), Generally most
of the epi of the carthguakes are conc 4 along major cross finlts whereas no
evidence of activily is observed along the latter, One such cross fuultlincament Is the
Bomdils Lincament. M is seen 1o contimue southeastwards ax Jai Bhareli Fanlt, This has
offset the MBF. Epicentres of a few major earthquakes are Jocated close 10 it, however
evidence of such activity have not beens noticed in the project arce.

As per the Scismic Zoning Map of Indin (IS 1893:2002), the whole of the nonhesst
including Arunachal Pradesh has been placed in Zove V.,

MW MELLENG I TROIECT (98 A1) Page 13
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SITE SPECIFIC SEASMIC STUDIES
Keeping in view of the high sclsnticity of the area, it is essential to carry out the study for
slte specific design eanthquake parameters for the designing purposes, Subsequently, the
Depariment of Earthquake Engincering. Indlon Instituse of Technology, Roorkee (1T
Roockee) luas been engaged for 1his purp

Afier carrsing out the desailed studies, IIT - Roorkee have recommended the Peak
Groond Accelemtion (FGA) values for Maximum Credible Earthquske (MCE) and
Design Base Earthguake (DBE) conditlons as 0,34 g and .018 ¢ respoctively, which have
been ded for incluxion in the designs

GEOLOGICAL FIELD INVESTIGATIONS

The field nvestigntions pertaining o geological investigaticon for New Melling
Hydroelectrio Project carried out 5o far include surface geological mapping on different
scales und subsurfsce exploration by drilling at the sites of different appurtenants of the
project. Drifting has been proposed in the Pawer House complex,

GEOLOGICAL MAPPING

Geclogical mapping has been carried out for project layoul on 1:1000 & 1210000 scabe.
The geological map of the project ares is appended in the Geological Report, Different
lishe umits undl structurnl data bave been marked on the geological map.

SUBSURFACE INVESTIGATIONS

Sulssurfiuce investigations canried owt at sites Included drilfing of borehales ar different
project companents 10 assess the depth to bedrock nature and quality of foundation
media for varkous structures The subsirfbce Investigations proposed are indicated in the
Geologleal report.

EXPLORATORY DRILLING

Explorstory drilling at head works, heed mce tmngl and powerhouse aren Were
conducted 10 nscertain the subsurface geological fentures. A 1otal of 8 nos of drill holes
agpregaing 380,50 m were drilled at the location of varioes project components. The
details of the drill hokes and their Jogs are appedded In the Geological Repoet, Balance
works shall be curried out a4 per the plaaniog ot shie depending on the weather
conditions.

IN SITU TESTS
Diversian Site

AR SRLLLANG 1o P o v Page 14
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To know the allowable bearing capacity of strats st the bamsge location, n plate load testy
need to be carrled aut ar least at two locatiom, uoe o cach bask of river near 10 the
barmge axis,

Pawer house Site

One explorsory drift as already proposed st the Power house site with cross-cuts to
conduct in-sltu rick mechanio tests [ike plate koad, shear block sed bydro fractaring (o
determine the characteristics of the rock mass and the magnitode of in-sity stresses.

6. POWER POTENTIAL AND INSTALLED CAPACITY

61, GENERAL
The Project Is belng: developed as o run-of-the-river scheme. Power genernted at the
Project will be fed ints North-Eastern gHid and is infended to mest the growing power

quil of the Northerm & Southern Regional Grid of Indion Power Supply Systent.

Assgssmenit of the power potentin! of the Project has been done through detalied
caleulation of encegy for vatous possibde instafled capacities. Opimization of the
installed capocity iy done by Idering vacloas p s such s incremental encryny
rutio and plunt kad factor,

8.2,  DETERMINATION OF 90% AND 50% DEPENDABLE YEARS
The following parmmeters are used in the calcolations:

. Full veservosr level = 27300m

. Minimum drawdown lovel = 2200m

. Normol tail water level - 280 m

. Average grosy head = 2186Tm

. Hesd loss - 70m

. Net head = 211.67m

. Efficiency ol wrbine - 48N

. Elliciency of genersior =  85%

. Oventil elliciency of turbine and g - 906

. Minimum Riparian Now = 20" ofthe aversge
discharge in the Jean

s 1., from [ b

% March in 90%
dependable vear

Using the method recommended by CEA, the 0% and S0% dependable vears have
been determined on the following bakls:

9094 dependabic year e (64 1) % 0.9 = 15" sink.

EW MELLING HE PROSCT 19 Ay Page 15



Qm CLEENT SEW GREEN EXERGY LTD) O

6.3,

50% dependable year - (16+1) x 0,5 9" mnk,
Based on the above, year 1999-2000 and year 1996-1947 have been determined as the
0% and S0% dependable years respectively.

DETERMINATION OF THE INSTALLED CAPACITY

Energy g jon with diffe installed capacities, ranging from 74 MW to 11OMW Is
nnalyzed, The design energy compatations are done for the 90% dependable year and
the installed capocities are | § I steps of 2 MW, The mtio of incremental energy

w0 incremental nstalled capacity (RWIVEKW) for 1% dependable year & for Averge
Mows i plosted against the instalied capacities in Graph-1.

GRAPH-1

i WAV 0N

"

+

diwh/dkw
LEEEEEEN

76 70 50 82 B4 56 BE S0 52 54 96 98 100 162 104 106 108 110

1c(mw)

A perusal of the graph indicates that for 2 MW | in installed capacity, the ratio
AKWhAdkW is 1420 for instalied capacity of 90 MW considering the %% DY, Also there
Is it sharp fall in the incremental emergy afier 92 MW for Average flows, From the
shove, it will be seen that 50 MW is the optimum irstalled capacity and the same has
fieen selected. The Installed Capacitics of Nyukchurong Chy (96MW), Mago Chu
(96MW) und Rho HEF (93MW) §s already approved by CEA. The approved Instalied
capacity of 90 MW for the New Melling shall be advantag In E&M Equig
design, supply and maintienance. All the fosr HE Projects are belng developed by Mia
SEW Gireen Energy Ludl.
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6.5

6.6,
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T

T

PEAKING ENERGY

Sufficient storage is provided so carer (o divnal requirement during the peak demund
period(s). The storage avaitable between FRL and MODL is 0.328 million cubic meters
(MCM), At New Melling. (he sverage discharge duning the lean flow period in the Wi
dependable yeor afler accounting for envi I flow of 2.01 comec is observed 1o be
about 8.04 cumec, With this inflow discharge, the requirement of 2,0 hour generation for
all 3 units in operation will be 0. 277 MCM. Therefore 2.0 hour peaking of all 3 unkts In
12 howr cycle resuliing In 4,0 hours peaking of 3 units in 24 hour cycle hay been
cansidered

NUMBER OF GENERATING UNITS

It g Iy 1 5o install small ber of large capacity units. However, for
Nexihility in operation and i m well as Jimisations on partation of
equipment in hilly tesrain, a plons with 3 units of 30 MW cach is proposed.

DESIGN ENERGY

As per CERC, design energy is the energy g ! in 8 96 dependable year at 95%
plant uvailability. The design enenzy penertedd in the 900 dependable year with an
installed capacity of % MW is 433.01 GWh.

CIVIL ENGINEERING STRUCTURES

GENERAL

Civil Engineering structures for the Project comprise the following componenats:
. Construction and approsch Adits

. Barruge

. Desilting Basia

. Intake structure

. Cut and cover tunmels
. Feeder tunnzis

. Headrace Tunnet

. Surge Shaft

s Pressure Shaft/ Tuneel
. Underground Power Hosse Complex

CONSTRUCTION/APPROACH ADITS

Two Construction Adhs for HRT will be constructed out of which one will also be used
for conswuerion of Feeder Tunsels aho. Other HRT adit will be common foe

NEW AILLLING HE PROICT (9 A1) Page 17
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732,
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construction of Surge Shafi. A bifurcation from the MRT adit near surge shafl bottom
will be used for the op horizontal reuch of Pressure Shafi. Ove adit fior bottom hoeizonzal
reach of Pressure shaft including bifurcation chambers would be § which will
ofi wke from the MAT. Construction sdits 10 the top of Power Homse cavern and
Terunsformer cavern would ulsa be coostrected which would be later sed s bus
ducticable mnnel 1o the Pothead yard and ventilation tunnel, In addition, Main access
tunnel to the Power house cavern woukd eho provide sccess o the Daft tube gate
hamber and TR through branching at two locatives.

BARRAGE

Explorntary boles drilled at the site did not encounter bedrock at even Stm below the
river bed level, A Barmage founded on ¢overburden is, therelore proposed for the
diversion structure.

The Barmage 2xis Is placed perpendicular 1o the direction of flow, Lateral posationing of
the Barrage is dotie in soch s manner that the excavation of both the banks s optimized.

DESIGN FLOOD AND ITS PASSAGE THROUGH BARRAGE HAYS

Fer the New Melling HEP on Mago Chu, the SPF approved by CWC i 2469 cumec.
Rodial gases are proposed 10 be provided and, 10 limit the height of the gates, breast wally
have been propased in cach bay. Foor bays with opening size of 9.2m(Wint.8miH) are
found 1o pass the project design Mood of 246% cumes 4 1330 cumec (GLOT).

BARRAGE SPILLWAY CREST LEVEL, FRL AND MDDL

The Full Reservolr Level (FRL) ot the project has been fixed at EL 2730m. Resarvoir
arex-capeity curve hns boen developed a2 ihe propesed Barrage axis. The live sorape
capacity of the reservoir is about 0.0.328 MCM comespording o the MDDL of EL
2720m. The crest Jevel is 2710m.

TEMPIORARY RIVER DIVERSION

In veder 10 pass a discharpe of 349 cumec, partial coffering of the river in two stages is
proposesd,

Due 10 scarcity of cluy nesr the project site, cofferdam has been proposed with rock fill
having 300mm thick M20 un the water face. To prevent seepage, if required, cut-off wal|
is proposed a1 the toe of the coffer dam up 1o n mimimum depth of 4 m below the deepest
excavation level.

The secand stage caffer dam will consist of Gabion walls with 100 thick concrete face
built 0o the Barrage floor completed in first stage. To divert the river flow 1owards the
two Harmuge havs constracied In first stage, o rock fill cofferdam and gabion in wire
crates witl be construcied

NEW MELLIWG WE PRCLECT (9% VW) Page 18
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A continuoes flow dufoar type surfbce Desilting arrangement s proposed, which s
based an convertional settling chambers principle. The size of sediment 10 be excluded
is aken 25 0,28 mm with 90 % efficiency. each basin b of 60 m length, 14 m widih and
19m depth.

Independent flushing ducts are provided undermesth each Desilting boxin which lnter
cimbine w bring the extracied sediment back 10 the river,

DESILTING BASIN

CUT AND COVER FEEDER DUCTS

Tw Cot and cover docts 3.0m x 30t m ofF takes with invert clevation 2713.5 m fhom the
Intake well 2t the end of Desiliing Hosin, Length of the twis cid and cover ducts is
32.34m and 26,15 m respoctively. The propesed locati has been kept keeping in view
mpects of Geological considetations, hydraulic coasiderstions of deawl of water from
lintake well,

FEEDER TUNNELS

Two Dshape fevder tunnels of lengtha25 47 m each huving size 3.0m (W) X 30m ( (3]
wre provided 1o convey water from the cut and cover ducts 1 the Headrace tunnel.

HEAD RACE TUNNEL

Total length of bead mce tunoel from junction of Feeder tuninel to the surge shall is 3128
. Optimization Stady for ecooomical diameser of HRT has boea carricd out for e design
discharge of 46.6 cumee. The cross seetion of HRT s proposed 10 be modified hoese
Mh\rlq-l.'imﬂnhhodsﬁmmwﬁhulocm In the tennel 83 2.9 mivec. 300 mm
unrelnfonced conerere lining has been proposed for HRT.

Two constructhon adits with o heading faces are plunned for 3,128 Km Headrace
tunnel to allow excavation to procoed unltindered on both the faces simultancoasty,

SURGE SHAFT

Based on the recommendations of 1§ 73% (part-F), different combinations of full fosd
seceptence andior full load rejection were idered to & ine the surge
values, The detadl characteristics of the susge shaft thiat has been adapied are thulued
belaw:

| Top elevation 2756.0 mas|
Bottom elevation/ top of orifice slab 27060 mayl

Total height 50m
Maximum upsurge 27543 masl
Minimum down warge 2706.1 mas|

NEW MELLING ML PROICCT 90 V0 ) Poge 19
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Surge tunk
Internal dinmeter 6.5m .
L +Cale apening also acts as
Orifice {  orifice
HERT ifnvert at Surge shaft 26995 mns!

Plaim concrete lning 300 pm has been proposed in the Sarge shaft, A gate of size 3.4m
(W) 5 3.4m (H) Is provided on the downstream side of the surge shaft,

7.40. PRESSURE SHAFT
The coebined Jength of the pressure shafttunool is approx. 252 m with two 90 degree
bends and two bifurcation points [n the lower horlzontal Hish. The differemt diameters st
the various section of the Pressuee shuft are mabalsied beiow:
First 240,7 m 34m
Next 20.5m 2.8 m (Intermediste shafl)
Next 155 m 2.0 m (1o unit 1)
M.5m 2.0 m ( 10 unit 2)
30.5m 2.0m { 1o unit 3)
741, PENSTOCK STEEL LINER
ASTM AS537 Class X steel Is peop J in the Jiner
712, POWERBOUSE COMI'LEX
7121, UNDERGROUND MOWER HOUSE
The general arrangement of the New Melling powerhouse has been deveioped for
instaliation of three, 30 MW, ventical axis Francis turbines. The powerbouse ize is 87m
(L) x 19m (W) x 38.5m (H). The three gevorating units arc spaced ot 143 m ele, The
20m tong Ercction bay is located ut the left end of the machine hall snd the 20 m long
Control Block 1s Jocated ut the right end of the machine hall, The cemerline of machines
18 se1 at EL 2503 m,
Thete are four main flooss In the Power house und four floors have been provided in the
Control Bock. The structural framework of the powerhouse sad the Control Block Is
proposed as reinforced concrete freme.
NEW SELLANG 1 PIOELT (9 0 Page 20
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TAZ2 TRANSFORMER CAVERN

The averul! di ion of the i cavern is e (Ly x 15.0m (W) x 190 m (H)
provided on upstream of power bouse cavem. It accommexlites three triple phase GSU
(G set up) tmnsfi s. Tnsformer rails would be embedded in the floor of

tramsfonmer area and the psssage Joining the erection bay & transfonmer arca. This would
allow handling of the tramsformers by the EQT gantry crane.

7423, DRAFT TUBE AND TAILRACE TUNNEL

3 Nos. duct esch of size 4.6m (W) x 2.5m (H) emanates from the draft whes which join
1o form o slagle wilrace wonel 3 Nos. Draft Tube gates of size 4.6m (W) x 2.5m (H)
have been provided which are operited from & gate chamber. Tailrace tannel of 5.0 m
dinmeter, approximately 257 m loog is provided to carry the water from back to the river.
The plan of the tunnel is oriented i such n way that it meets the direction of flow in the
river, An outfall structore is proposed at the outlet of TRT. A raised crest is provided in
the floor mt EL 2506.04 m a¢ the outlet to malntain the normal and minimam | water
fevel for ihe operation of turbine.

A gate has been provided at TRT outfall, Operating level of gate is kept at 2516 m which
s above the muximum flood level EL 2518 m,

7.424. POTHEAD YARD
A FSmxGlm surface Potlsead yard Is proposed on the ferrace ot upstream side ol the
powetboise at ELISSD m. |t d: pacity voltage 1 , Bolstor,
Tightening arrestor e,

8. HYDRO-MECHANICAL EQUIPMENTS
The hydro meehsnical equipment at the Project comprises of;
# Four (4) pos. af spillway nufial sses of size 9200 mm x G800 mm (w x b). For
operation of gales, single acting doudle cylinder hydraulic hoists shall be
# One set of sliding type, verbeal N stop Jog for opening size of 9200 mim x 11054
mm (w X h). Ench stop Jog unit shall be capable of self closing ic. by gravity

undet its own weight. The stop log units shall be handled by a TROM cum gantry
crne.

7 Two (2) nos, sliding type, vertical 1LY stop kg gates for opealng slze of 6000 mm
X 18500 mm (w x h) are provided at desilting basin. The stop log units shall be
handled by a TRCM cum gantry ceame.
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The desilting basin shall bave Eight (8) sets of trash racks of' size 2500 mm X
18500 (W x ). The cloaning sad kandling of frashrack shall be done by &
TROM cumn ganiey crang,

Omez Servics Gute of size 1000mm x 4000mm (w x h) is proposed to be provided
in cach Feader Tunnel. The gates are fixed wheel, vertical 1ift type. The gates are
required 10 isolsc the Feeder Tuanels from Desilting Basin for the maintenance ¢
Inspection of the Feeder Tunnels. The gote shall be operated by means of
electrically operated rope drum holst.

Two silt flushing gates of size 900 mm x 1200 mm (w x h) are propased 10 be
provided s cach Sit Flushing duct. The gntes shall be operated by individual
double acting hydraulic halst.

One fixed whoel, verical [ift type stz of the size of 3dmx A m(wx hl s
proposed tr be peovided in Surge Shafi. The gate shall be aperated by means of
clectrically opersted rope drum holst.

Three nos. of fixed wheel type Drait-tube gate of size 4.6m x 2.5m (w x h) are
required 1o stop flow of water back into Deafi-tube when it is under mainterance.
The gazes shull be operated by independent rope drum fwists.

One mo, of fixed wheel type Tall Race gote of «ize S0 m x S0 m (wx h) is
required 1o stop flow of waler back imo TR'T when it is under muintenance. The
gates shall be opersted by mem of elettrically opersied independent rope drum
holst.

a. ELECTROMECHANICAL EQUIPMENT
New Melling Hydroclectric Profect envisages an underground powerhouse having:

Three vertical sha®t Francis turbines cach of mted capacity comespoading to
genensor cutpat of 30 MW at mted net head of 211,67m and rated speed of 375
pen. However, considering Altitsde Correction factor (ACF) as 6.6% (approx.,)
32 MW unit i line with unit rating of Nywkcharong Cho HEP and Mago Chu
HEP is considered for New Melling HEP.

Runner made of 13Ce-4Ni stainkess steel and shall be cast in ane piece,

Turbine and generatoe shiafls made of forged steel according to ASTM AG6E
class [ and will be provided with integrally forged coupling fMlanges designed o
ANSI B-49.1

Main inlet valve (MIV) of Spherical type for coch unit, having nominal dlameter
of 1500 mm and rased flow of 15.53 m'5sec

NAW AMELLING 1E PROECT (9 AW Page 22



L et
Q“ CLIENT SEW GREKN ENTRGY 170 ( :

. Flectro hydrulic govemor of digital type and compatiblc with station SCADA
sysien,

. An independent cooling waser system for each unit, three coollng water pumpe
with cec standby alomy with satomatic back wash strainers will be provided for
each unit.

. HVAC equipment for powerhouse & Transfonmer com GIS cavern. Dedicated air
condithoning units will ke provided for the coatrol room,

. Owve (1) EQ.T cranc of 130 /30/5 M'T capacity. One (1) pendent op d 10 MT
capacity EOT crane shall be provided in the GIS cavern

. Generators with vertical shaft and ssspended type. The generator shall be direstly
coupled to the wrhine shaft and rated for 35.56 MVA with 0.9 lagging Power
Facsor, with 50 Ha{-5% t0 +3%) frequency and generation voltage of 11 kV,

. Three digital excitation systems consisting of excltution transformer (3phase, 50
Hz, 11KV, indoor type), Thyristor beldge, valtage regulator etc., for matching the
field requircment of hydro generators.

. Segreguied Fhase Bun Ducts (SPBD) herween the generator terminals and the
gencrator siep-up transformer with taps 1w LAVT, Excltation s Unit auxiliory
transformer.

. Three nas., three phase transfiomers with mied capacity of 40 MVAL 117152 kV.
50 Hz sultable for Indoos instullution,

. Teunsfoemers shall be directly connected with 132 kV GIS through of) w SF6
barshing & GIS shall be insmlled on the foor directly above the transformers.

. 132 KV GIB s envisaged for outgoing line feeders for the interconnection
between GIS & Polbead Yard equipment,

. Two pamps (one main and one standby) provided to 1l the overhead wuter
storage tank for supplying fire figting wier 1o the powerhouse complex and
pothead yord by gravity. Fire fighting system will also Include the hydramt
system, the emulsifier system, the Medium Veloclty Water Spray Spstem |, High
Velochy Water Spray System and portable fire extinguishers.

. Two (2) SO0KVA, 415 V, 50 Hae, (185 pl diesel generator (DG) set Installed =
Poshead yard will provide emergency source of power In the event of & power
outage from the local 11KV petwork,

The Power evacoation pan for New Melling HEP hes been proposed through a 132 kV

lime upto Tawang-U pooling statson.,
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10, INFRASTRUCTURAL FACILITIES
Neorest town o Jang which is 505 km from Guwahati and 353 km from Nagson. Af
present, the Barrage sise |y approachable from Jang through a Jeepuble road spprox, 20
ke Jong which is ander coastruction by RWD, Power houss site is also approachable
through the seme jeepabie toad.

101, COMMUNICATIONS
1041, RAIL HEAD FACILITIES

Jang town, the nearest town from the project sise, is d 10 both Guwahatl &
Nagaon by road from where Railway factlity is available. Nagaon is the nearest milway
station. The heuvy machineey and cquipment Is proposed to be poried up 10

Nagson/Guwahatl by mil, A store yard with crane facilizies for unloading the milway
wagons will be provided ot Nogaon/Guwahatl, Sheds will also be provided 10 store
electrical and other eguiy Gl it ds transported 1o site of works.

10,142 ROAD TRANSPORT FACILITIES
The mod from Guwahall 10 Jang is d through national highway (NH-52). The
road from Jang o the project vite is peesently jecpable road which is under constructon,
Road and beidgesculverts between Jang and project site needs 1o be improved and
upgraded.

10.1.3. FROJECT ROADS & BRIDGES
The access roads nnd odity are required during construction. The project roads will hove
fonmation width of 10 m. In addition, haul roads (10 m wide) will be nquired w0 be
construcied for plant srean, quarry sites, disposal sites and explosive magazines ete.
Insernal roads will also have to be construcied in the colony and store ancas,

A Bailey bridge will be comstracied across Mago Chu downstream of barmge axls w0
access the river diversion works.

10.2. BUILDINGS AND COLONIES
Resadentiul quariers are required to be d for the stafl to be deployed on the
execution of the project.

A permanent colany for the operation and maletenance stafl for the power station and
regulation of Bamge gates and Desilting basin is proposed 10 be § wlong the
road 10 Jang on the left bank of river Tuwang Chu. C *s columdes and requisit

boar colanies with all ities will be § at wites neqar the major works.
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Construction Plamt Arcas

Construction plant areas, the aggrezste p ing plamt, dawching nnd mixing plont,
compressar house, field wockshops are proposed to be provided at different sites,
Suitable dumping arees for excavated material and quarry sites bave also been idemified,

CONSTRUCTION POWER

The power requlrensent for construction sctivities fs estimoted about 2.5 MVA 1aking
into consideration the capacity of electric driven cquipments which are 1o work during
the construction period and lighting. The power requirement can be met from DG sets.

TELECOMMUNICATION

I is proposed 1o ke 2-3 dedicated lincs from the nearcst P&T exchange by laying
cables from the exchange o the project srea. M is also proposed o provide an
independent 100 fine exchamge Tor the preject works. The lines from this exchange will
be extended to all praject camp end work sites.

One (1) Podat 1o Multipoint digital rdio system including Cemral base statlon, amenna,
trunamitierirecelver and imegrated multiplexer IMUX) shiall be provided for fhe different
work sltes, colpny, stores andd offices, for communication during emergency and during
failare of EPARX station,

CONSTRUCTION PROGRAMME AND FROJECT PLANNING

The comsaruction of same of the majoe components will be taken up sven when partial
Infrastructural activities are completed. However, basic minimum fachlites w sustaln the
Job requirements woukl be made availabie before those works stast,

. BASIS OF STUDY
The ion cost and jon period depend 1o o srem extent on the method
sdopted 10 carry out the work and equipment deployed for the same. As there are
I i hods/equip dse care has boen exercised m selection of most efficient
{ hodexuip 50 @5 W optimize constractian cost and thme, These rwg
factors ars inter-related and, generally, any mtempt 1o reduce one resulis n incressing the
ather, Therefore. & balance has boen maintsined and ion cost and cansiruction
period ure optimized.
MATERIAL SOURCES

Based on prefiminary investigations, requirement of suitable material for use s coarse
aggregates in concrefe will be fulfilled from the muck genemted in wnderground
excavition, Howsver quarry areas in close vicinity have alse been (dentified in ease of
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sy odditional vequirement of coarse agyregate. Suitable sand for use a5 fine aggregnie
is, however, not availahle in the vicinity, Crushed sand is therefore proposed! &0 be used.
Arens for disposal of excevited material from varlows works have been identificd
Keeping in view the availabitity of land and optimization of lead from the constructico
site, Locations of Quamies. Aggregate Plants, Batching and Miking Plants, Dusnping
gress have been identifiad and shown | the drawing attached. Lead distances from
various project companents 1o conssruction facility aress, for working out unit tate of
¢ivil work items and equipment planning has been woeked out.

Two Batching & Mixing Plants and one Aggregate Processing Mants of required
capacity have been proposed.

WORKING SEASON

Eqgulpment planning for caleulating requirement of equipment is carried aut based on the
number of working days available. which depend upon climatic conditioas i the project
aree In the peoject arca & warking season of 8 manths is cansidered possible afier
allowing for monsaca season of 4 monthe. The scheduled working hours, considering 25
working days per month, aceardingly work out os under!

Singie shifi wockiday | —Sx25xh | =200 hoars
Two shift warkiduy SEx25x11 | =2200 hours
Thiree shift work/dhy | “HAZexIS | <3000 hours |
Planning far all above-groand and usderground works has been done considering three
shifts-working.

CONSTRUCTION METHODOLOGY- BASIC CONSIDERATIONS

Mechanized congtruction has been plaaned for almost all types of comstracton activities
w us 1o pchieve consistent quality ot a faster progress mte, The sequencing of
construction activities, whesever passible, has been atiempted im soch a way that
equipment from ong activity, on its completion can be shified 1o the cther. This way. the
total sequirement of equipment at any given time woulld be optimized and sufficent
wtilization of equipnent on the projecs wonld be ensured.

General  construction practices have been adopted in framing the coastruction

methodology of the project, The gaidefines lnid out in the Working Group Repart of the
Central Water Commission (CWC) have been followed

CONSTRUCTION SCHEDULE

It is proposed o compiete the project and commission all the three wnits in & period of
42 months from the date of stant of the projest eachading 18 months pre~<constriction
period. Constraction of all the works shall be taken up simult sty in such o
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50 45 10 complese the works in o period of 38 months allowing a period of 4 months for
indtial filling and testing of fhe watter conducior systen and commissioning und testing of
the units gl an interval of | month thereafier, A pre-constructicn period of 18 months has
been envisaged for the construction of approach roads & beldges und other site facilities,

ENVIRONMENTAL AND ECOLOGICAL ASPECTS

The identification of envircamenial parsneters, data collection and impoct prediction
forms the cres of any Envimamental Assessment study, It is pre-requisite 10 ussess the
baseline status of the proposed project site. This helps o anticipate the adverse impacts
doe 30 various stages of project Implementation. The infiemution on buseline
environmental setting has been collected through secondary E818 SoURCes, rocomaissance
slte visit and field studles as well,

The land requirement for the project is 29,34 Ha, The project shall submerge 4,36 Ha of
land comprising entlrely of Unclassified Suste Forest land.

The study aren for the CEIA study shall comprise of the following:
- Sabmergence arca
. Ares within 10 km of periphery of major project components.

. Catchment ares intercepsed at the diversion structure site and Hmited up 1o uppes
project diversion structore site

As 2 pant of EIA study, baseline duts for various physico-chemical and diological
environmental components in the project study arca for three scasons has been collected,
Maln aspects have been described delow:

Terrestrial Ecology

The proposed project fulls under Unclassified State Forest (USF) for the purpose of
construction of variows project components. The yegetstion on both the danks of 1he
river is relatively endisturbed. Hi . &t places {he vegetation cover is very law owing
0 steep slopes with expasesd rocks, The cstch site is & jc of degraded foecst,
prinsary forest, wrassland and human habitation, The arcs is represented by steep hills on
bath the sides with rocky outcrops, The surroundings of left hank of barrage sie is rocky,
very steep und devoid of thick vegetution, The area in general iy represented by vertical
Rills and (he vegetation & represented by grass specles oa such slopes. The Power house
wlte Is represented by steep hilly with rocky outerops,

Aquatic Ecology

River Mago Che & tuebubent in all the and ber of fast flowing streams /
Nalss with rocky bed are present in ibe project anea. The presence of cobd snow-melt
water is ot conducive for much fish diyerity at these altitudes, No fishing activity was
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found [n projeet ares since majecty s tribal popalation and fishing i not practiced by
Monpa commamity. There s rure possibility of fish migration from Tawang Chi s Mago
Chu ond facilituting hreeding o acting &5 o breeding groend for spow trout due 1o low

femperzture regime,
Sociosconomic profile
Baslc information shout the various facilities, amenities available in the area 25 well 25
| infi ion with respect to agricul pation ete. was also collecsed during

1h¢ interaction with the stakeholders and the summary of the same Is presensed below!

. Atonal 9 yillages were identified and taken for detailed socio-coonomic survey,
The estimate of papalation of these villages is S148.

. The averall fiteracy rote in the study xres a3 per 2011 census is 65%

. The majority of the popolation in the study are belong 10 scheduled tribes
(66%), The schedule caste papalation is only 1%

. The  soci i survey docted In 2010 reveald that maximum
lindholding size in the stody urca is 3 ha, which sugpeses that the area Is mostly
Inhabited by marginal and small farmers.

. The cattle and Yak dominate ds domestic animaly with ecoemmic shgnificance,
Horse and Yak ore used as pack animals,

. Thete are 36 prespeimary schools, 78 primary schools, 39 middle schools, and 089
mndm.dtoohnuhighasccmdnr)whoohmhwmgdnm\(mofmc
educutional fucilities sre run by (he go of Armachal Pradesh

. The Tawang district has 22 rural health centers as on Mareh 2011 in ruml arcas.
It kszs ane CHC in Jany town and 6 PHC in addition tn 114 bealth sob-centens 0
cover its 143 villages.

. 261 out of 361 habitations in Tawang are covered under deinking water supply.

. As on March 2011, around 835 % of villuges ( including hamkis) in Tawang
disirict have heen ehectrified

Prediction of impacts aud Envirosmental Management Plan

Predicrion 15 essentially o process 10 foressst the futore envinnmental conditions of the
peoject aren that might be expected 1o oecur because of the implementation of the project
Based on ihe privject doulln-llhe haseline envi tal status, p fal impacts as &
result of te and operation of the proposed project have been identified. A
detailed EIA study is being conducted, which shall cover impacts Assessment in detail,
The prcscm Chapder however outlines the key impocts likely to accrue gs a result of

and operation of the proposed project

. Land environment
. Water resources
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. Witer quality
. Noise environment

. Ambicnt sir quality

- Soil guality

. Terrestrinl forn and fauns

. Aguatic sology

. Saclo-economic environment

Based on the envi | baseline conditions, planned project activities and impacts
ussessed ahove, Environmental Massgement Plan (EMP) enumerating the set of
meaares is 10 be adopied 1o minimize the advérse impacts, The most refiable way 1o
ensure the implementation of EMP s to Integrate the mansgement measares in the
overall peoject plonning. deshgning. construction und operation phases. EMP has been

formulated a8 below and adequate 1 have been rked to impl
these measares
. Envi 1M during © ion Phase

o Facilities m labour camps

° Proviskan for free fuel distribation

o Sewnge Treatment

° Solid waste management

° Envi | gement in road tion

) Muck Dispesal

. Compensation for scquisition of furest lind and compensasory afforestation
. Maimteaance of Water Quality

. Wikdlife Conscrvatica

« R jom Plan and Landscaping for Quarry Sies other utility area

. Public Health Delivery System

. Control of air Pollition

. Sustenance of Riverine Fisheries

. Greznbelt Development

. Catchment Area Trearment Plan

COST ESTIMATES & ECONOMIC EVALUATION

The estimate of cost hus been prepared in detail 10 urrive a¢ the 10eal copital cost of the
peoject. The estimute ix based on the prices prevailing in July, 2013, for material, lobour
cle. Interest charges during construction period have been worked out soparately, The
deiled estimaw of cost of chvll works Is bosed o planning and design of various
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components of works afler review of sife conditions, cwrying ot detslied fielt
Investigutions and analysis and stusdies,

The provisions under virious sish-hends are bused on the Guidelines for Preparation of
Detatled Project Reparts of lrigation snd Multipurpase Projects issued by Ministry of
Water Resources, Govemment of Indin. All provisions ane in Indian Rupess.

The 1otal cost af the peoject at July, 2013 price devel works out as under:

Clivil works 450,14 Crores
E & M wods 15822 Crores
Total basic cost (excluding transmission cost) 63%.36 Crores
:.;::L‘ugiz“uﬁ“:zﬁul and E&M works [ex¢luding 149.85 Crares
Inserest during construction & Financing Charpes 149.81 Crores
Project Cost including. Escalution. IDC and Finance chorges 938.02 Crores
Cost per MW Installed 10,42 Crores
Leveliised Tarifl 7 Kwh e

| (with froe power 10 the State)
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