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CHAPTER-1
INTRODUCTION
1.1 INTRODUCTION
Arunachal Pradesh, with an area of 83743 km?, is the largest state in the north-east region in
terms of geographical area. The state is endowed with mighty rivers with an estimated feasible
hydropower potential of about 57,000 MW. The hydropower development in Arunachal
Pradesh has been identified as a key area by both the government of India and the state
government of Arunachal Pradesh as one of the key areas for meeting the country’s
increasing energy requirements. Fast track development of hydropower potential in the state
both in public and private sector is being pursued by Government of Arunachal Pradesh
(GoAR).
1.2 ARUNACHAL PRADESH AND ITS RIVER SYSTEMS
Profile
Arunachal Pradesh is the largest state in the North Eastern region which shares international
boundaries with Bhutan in the West, China in the North and Myanmar in the East. The States
of Assam and Nagaland flank it's Southern and South Eastern borders. The state of Arunachal
Pradesh is situated between latitudes 26° 30' N and 29° 30 ' N and longitudes 91° 30' E and
97° 30' E. The main rivers in the State are the Siang, Kameng, Subansiri, Kamla, Siyom,
Dibang, Lohit, Noa-Dihing Kamlang and Tirap. The physiographic divisions of Arunachal
Pradesh are given in Figure-1.1
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Figure-1.1: Physiographic Divisions of Arunachal Pradesh
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Climate
The climate of Arunachal Pradesh varies with elevation. Areas at high elevations in the Upper
Himalayas, close to the Tibetan border are subject to a Tundra-type climate, while areas in
Middle Himalayas have a temperate climate. The sub-Himalayan and sea-level elevation
areas generally experience a humid sub-tropical climate, along with hot summers and mild
winters. The annual average rainfall in various parts of Arunachal Pradesh varies between
2000 mm and 4000 mm. The area experiences high precipitation during monsoon period
between May and September. The prolonged period of monsoons has resulted in lush forest
growth over the hill slopes.
Flora
Arunachal Pradesh has a rich diversity of flora and fauna and the state is entirely covered with
hills and forests. Nearly 61,000 sq. km of the total land area of 83,743 sq. km is covered with
forests. Forest products are the most significant sector of economy next to agriculture. These
forests are home to a sizeable population of various tribes who extract resources from them
for their livelihood. The forests of Arunachal Pradesh include some 5000 species of plants,
about 85 terrestrial mammals, over 500 birds and a large number of butterflies, insects and
reptiles.
The vegetation of the state falls under four broad climatic categories and can be classified in
five broad forest types which are: tropical forests, sub-tropical forests, pine forests, temperate
forests and alpine forests. Forest area accounts about 82% area of the state and numerous
turbulent streams, roaring rivers, deep gorges, lofty mountains, snow clad peaks and rich
diversity of flora and fauna characterize the landscape
Rivers
There are five major river basins in the State, namely Kameng, Subansiri, Siang, Dibang and
Lohit River basin. Almost all the major river systems flow from north to south and ultimately
drain into the Brahmaputra. Apart from the major rivers, the State has many small rivulets
which are perennial in nature and provide ideal condition for developing projects in the
category of micro/mini and small HEP. The major river systems of the state are shown in
Figure-1.2.

WAPCOS Limited 1-2



THDC India Limited CEIA Study for Kalai-1l HEP,
Arunachal Pradesh

ARUNACHAL PRADESH

RIVER BASINS

Figure-1.2: Map of River Systems of Arunachal Pradesh
1.3 HYDRO POWER DEVELOPMENT OF ARUNACHAL PRADESH
An estimated potential of 58,971 MW has been assessed from the north-eastern sector of
India, out of which about 50,328 MW capacity is assessed in Arunachal Pradesh from basins
of Dibang, Siang, Subansiri and Lohit rivers. In Arunachal Pradesh so far a capacity of 423.5
MW has been developed which is just 0.84 % of the total potential. Hydro projects of about
2600 MW are being constructed which is about 5.17 % of the total potential.
The Brahmaputra basin has a total drainage of about 5, 80,000 sq km of which 2,65,260 sq
km lies in India. The Brahmaputra basin spreads in Tibet, India, Bhutan and Bangladesh. In
India, the basin drains almost complete North-Eastern states comprising of Arunachal
Pradesh, Assam, Meghalaya, Manipur, Mizoram, Tripura, Nagaland and Sikkim and a
substantial part of West Bengal. Lohit river is the farthest eastern major tributary of mighty
Brahmaputra river. The river Lohit or Tellu, originates at an elevation of about 6190 m from
the snow clad peaks in the Eastern Tibet. The Lohit basin lies between Latitude 27° 34’ N
and 29° 36’' N and Longitude 95° 38 E and 97° 44’ E. Further looking at the potential of river
Lohit it is evident that the river basin has a potential of more than 7500 MW.
1.4  PROJECT PROFILE
The Kalai-Il H.E. Project envisages run of the river scheme with pondage on Lohit river, a left
bank tributary of Brahmaputra river. The objective is to utilize flows of Lohit river over large
head available for hydro power generation. The Lohit river, a tributary of Brahmaputra river,
rises at an EL 6190 m above MSL from the snow clad peaks in Eastern Tibet and enters

India through Kibithoo area of the district.
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The Lohit river in the upper reaches is known as Krawnaon and after flowing westwards,
joins tributary called Chalum Susning flowing from Indo-Burma Border. The combined flow is
known as Tellu or Lohit River. The catchment area is mostly tropical wet season and support
dense mixed forest. The area is characterized by hills with steep gorges and deep rugged
valleys of dentritic pattern with streams feeding the tributaries of the Lohit River system of
which Tidding is the major one. The rivers are turbulent with steep gradients. Water falls and
rapids are very common in these rivers. The catchment area of Lohit river including Tibet
region is 29,487 sq km. The catchment area in Tibet has been estimated as about 15,034 sq
km and this is entirely in high altitude snow clad rain fed area. The total catchment area upto
the proposed dam site is estimated as about 15,654 sq. km. The river bed level at the
proposed dam site is around EI 779.8 m.

The river Lohit is a perennial river with its main source being snow melts of Himalayan
glaciers and other small streams. During the lean season i.e. from November to March every
year there is a drop in discharge. The Lohit river offers good sites for hydro power
development. For the optimal use of head and water, cascade development is envisaged to
harness the natural river gradient of Lohit River. The coordinates of the dam site are 27°54

20” N and 96° 48’ 16” E. The project location map is enclosed as Figure-1.3.
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Location Map of Kalai-
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Figure-1.3 : Project Location Map
The Gross and Live Storage of the Kalai-ll reservoir are 318.88 M cum and 29.76 M cum
with FRL at El 904.80 m and MDDL at EIl 900.00 m respectively. The dam on river Lohit shall
be concrete dam with spillway and a separate diversion structure for diverting a regulated
discharge of 1128.06 cumec through 5 nos. 7.5m dia & 1 no. 8.5m dia Head Race Tunnels.
The powerhouse shall be underground with a capacity of (6 x 190 + 60) 1200 MW located on
the right bank of the river.
1.5  OBJECTIVES OF THE EIA STUDY
The main objective of the study is to prepare the Environmental Impact Assessment report
and formulation of Environmental Management Plan for obtaining Environmental Clearance
from the regulatory agencies. The study has been conducted to carry out Comprehensive
Environmental Impact Assessment based on three season data covering the following:
. Assessment of the existing status of water, land, biological, climatic, socio-economic,
health and cultural components of the environment.
- Identification of potential impact on various environmental components due to
activities envisaged during pre-construction, construction and operational phases of

the proposed Kalai-ll Hydroelectric Project.
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. Prediction of significant impacts on the major environmental components using
appropriate mathematical/simulation models wherever necessary.

. Preparation of environmental impact statement based on the identification, prediction
and evaluation of impacts.

« Formulation of Environmental Management Plan (EMP) outlining preventive and
curative strategies for minimizing adverse impacts during pre-construction,
construction and operational phases of the proposed project along with the cost
estimates and time schedule for implementation of EMP.

1.6  STAGES IN AN EIA STUDY

The purpose of this section is to enumerate the steps involved in an Environmental Impact
Assessment (EIA) study, which are described in the following paragraphs.

Scoping: An exhaustive list of all likely impacts drawing information from as many sources
as possible was prepared. The next step was to select a manageable number of attributes
which were likely to be affected as a result of the proposed project. The various criteria

applied for selection of the important impacts were follows:

magnitude
. extent
. significance

Description of Environment: Before the start of the project, it is essential to ascertain the
baseline levels of appropriate environmental parameters which could be significantly
affected by the implementation of the project. The baseline status assessed as a part of
CEIA study involved both field work and review of data collected from secondary sources.
Prediction of Impacts: is essentially a process to forecast the future environmental
conditions of the project area that might be expected to occur as a result of the construction
and operation of the proposed hydroelectric project. An attempt was made to forecast future
environmental conditions quantitatively to the extent possible. But for certain parameters
which cannot be quantified, approach was to discuss such intangible impacts in quantitative
terms so that planners and decision-makers are aware of their existence as well as their
possible implications.

Environmental Management Plan: the approach for formulation of an Environmental
Management Plan (EMP) is to maximize the positive environmental impacts and minimize
the negative ones. The steps suggested include modifications of construction schedules and
techniques, as well as operational and management practices. After selection of suitable
environmental mitigation measures, cost required for implementation of various

management measures is also estimated.
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Environmental Monitoring Programme: An Environmental Monitoring Programme for
implementation during project construction and operation phases has been estimated to
oversee the environmental safeguards, to ascertain the agreement between prediction and
reality and to suggest remedial measures not foreseen during the planning stage but arising
during operation and to generate data for further use.
1.7 POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK
As per EIA Notification, dated 14th September 2006 (and amendments thereafter) issued by
MEF&CC, , under Activity 1(c) - River Valley projects; if, the capacity of power generation for
any HEP will more than 100 MW, the project falls under Category A. Such projects
mandatorily require a Comprehensive EIA study to be undertaken and environmental
clearance to be obtained from MoEF before the start of any construction activity.
The Kalai-ll HE project falls under category “A” listed for Environment Clearance by
MoEF&CC. The TOR Clearance was accorded by MoEF&CC vide file no. File No: J-
12011/40/2009-IA-I(R), dated 07.08.2024. A copy of the same is enclosed as Annexure |.
The ToR Compliance is enclosed as Annexure-Il.
1.8  OUTLINE OF THE REPORT
The present document outlines the findings of the CEIA study for the proposed Kalai-Il
Hydroelectric Project. The contents of the document are organized as follows:
Chapter-1 gives an overview of the need for the project. The policy, legal and administrative
framework for Environmental Clearance has been summarized. The objectives and need for
EIA study too have been covered.
Chapter-2 gives a brief description of the proposed Kalai-Il Hydroelectric Project.
Chapter-3 covers the environmental baseline conditions covering physical, ecological and
socio-economic aspects of environment. The baseline study involved both field work and
review of existing documents, which is necessary for appropriate utilization of data which
may already have been collected for other purposes.
Chapter-4 describes the anticipated positive and negative impacts as a result of the
construction and operation of the proposed Kalai-ll Hydroelectric Project, on physico-
chemical and ecological aspects of environment. Impact Assessment is essentially a
process to forecast the future environmental conditions of the project area that might be
expected to occur as a result of the construction and operation of the proposed project. An
attempt was made to forecast future environmental conditions quantitatively to the extent
possible. For certain parameters, which cannot be quantified, approach has been to discuss
such intangible impacts in qualitative terms so that planners and decision-makers are aware
of their existence as well as their possible implications. Mitigation measures for amelioration

of adverse Impacts too have been presented in the chapter.
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Chapter-5 describes the alternatives considered for this project.

Chapter-6: covers the Environmental Monitoring Programme for implementation during

project construction and operation phases.

Chapter-7 describes various additional studies conducted during the study which includes,

Dam Break analysis and Disaster Management Plan (DMP), R&R Plan for PAFs, Local Area

Development Plan (LADP).

Chapter-8: covers the Project Benefits due to implementation of the proposed Kalai-Il

Hydroelectric Project.

Chapter 9: Outlines the Environmental Cost Benefit analysis. (Not applicable as it was not

recommended at the Scoping stage.

Chapter-10: delineates various measures as a part of the Environmental Management Plan

(EMP).

Chapter-11: covers the Summary and Conclusions EIA study for Kalai 1l Hydro-electric

project.

Chapter-12: lists the Experts involved in the CEIA study for Kalai-Il Hydroelectric Project.
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CHAPTER-2
PROJECT DESCRIPTION
21 GENERAL

The 1200 MW Kalai-1l H.E. Project envisages run of the river with pondage scheme on river
Lohit, a tributary of river Brahmaputra, in the Anjaw District of Arunachal Pradesh. Arunachal
Pradesh is the largest state (area wise) in north-east region and having an area of 83743
square kilometers and has a long international border with Bhutan to the west, China to the
north and north-east and Myanmar to the east. The state of Arunachal Pradesh is situated
between latitude 26° 30' N and 29° 30 ' N and longitude 91° 30' E and 97° 30' E having its
capital at ltanagar.

River Lohit is the farthest eastern major tributary of river Brahmaputra which originates at an
elevation of about 6190 m from the snow clad peaks in the Eastern Tibet. The Lohit basin
lies between latitude 27° 34’ N and 29° 36’ N and longitude 95° 38’ E and 97° 44’ E. The
catchment area of Lohit basin including the Tibet region is 29,487 sq km. The catchment
area in Tibet has been estimated to be about 15,034 sq km and lies entirely in high altitude
mostly snow clad.

The Lohit Basin is the eastern most river basins of India forming part of Brahamputra basin,
with its catchment spreading across international border covering part of Tibet. River Lohit is
a tributary of river Brahmaputra and originates at an EL 6190 m above mean sea level from
the snow clad peaks in Eastern Tibet and enters India through Kibithoo area of the district.
River Lohit in the upper reaches is known' as Krawnaon and after flowing westwards, joins
tributary called Chalum Susning flowing from Indo-Burma Border. The combined flow is
known as Tellu or Lohit river. The Lohit basin lies between latitudes 27° 34’ N and 29° 36’ N
and longitudes 95° 38 E and 97° 44’ E.

River Lohit enters the state of Arunachal Pradesh after traversing through Tibet, and
generally flows through Mishmi hills. Rivers Dau, Dalai and Tidding are its major tributaries
on the right bank and river Lang is the major tributary on the left bank. After flowing from the
gorges of Mishmi hills into the plains near Brahamkund, it flows in a westerly direction.
Rivers Noa-Dihing, Kamlang, Tabang and Tengapani meet river Lohit on the left bank
and Digaru, Balijan and Kundli join on the right bank. River Lohit is then joined by river
Dibang, another important tributary of river Brahmaputra on its right bank and combined flow
confluences with river Dihang near Kobo.

The catchment area experiences mostly tropical wet season and supports dense mixed

forest. The area is characterized by hills with steep gorges and deep rugged valleys of
WAPCOS Limited 2-1
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dentritic pattern with streams feeding the ftributaries of the Lohit river system of which
Tidding is the major one. The rivers are turbulent with steep gradients. Water falls and rapids
are very common in these rivers. Lohit River from origin to the proposed dam site is 265 Km
while the intercepted area is 15,654 sq km. River Lohit is perennial in nature, with its main
source being snow melts of Himalayan glaciers and other small streams. During lean season
i.e. from November to March every year there is a drop in discharge. River Lohit offers good
sites for hydro power development.

2.2 PROJECT DESCRIPTION

The Kalai-ll HE Project envisages utilization of a gross head of about 125m for power
generation with an installed capacity of 1200MW. The coordinates of Kalai-Il HE Project are
latitude 27°54’ 20” N and longitude 96° 48’ 16” E. The catchment area intercepted up to the
proposed dam site including Tibet region is estimated to be about 15,654 sq. km. The full
reservoir level kept as EL 904.80m. The project involves construction of a concrete gravity
dam, upstream and downstream coffer dam, diversion tunnel, intake tunnel, pressure Shafts,
underground Powerhouse complex, surge chamber and Tail Race Tunnel etc. The total
optimized land requirement for the project including underground structures is 869 Ha. The
project layout map of Kalai-Il HEP is appended as Figure-2.1,

WAPCOS Limited 2-2
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Figure 2.1: Project Layout Map — Kalai-ll HEP
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2.3 SALIENT FEATURES

The salient features of Kalai-1l HEP are given in Table-2.1.

Table-2.1: Salient features of Kalai-ll Hydroelectric Project

PROJECT LOCATION

State Arunachal Pradesh

District/town Anjaw/Hawai

River Lohit

Location Latitude: 27°54’ 20"
Longitude: 96°48’ 16”

Nearest Airport Dibrugarh (Assam)

Nearest Rail head Tinsukia (Assam)

HYDROLOGY

Catchment area

15654 km?

Design Flood (PMF)

24268 m3/sec

Diversion Flood (1 in 25 years Monsoon Flood)

9563 m®/sec

Annual avg Inflow 28022 Mm3
RESERVOIR

Full Reservoir Level (FRL) EL904.80 m
Minimum Draw Down Level (MDDL) EL 900.00 m
Total Storage Volume 318.88 M cum
Live storage (Above MDDL) 29.76 M cum
Dead Storage Volume 289.12 M cum
Reservoir Area at FRL 638.456 Ha
Upstream Cofferdam

Top of Cofferdam EL 812.2 m
Height from river bed 32.7m

Downstream Cofferdam (Stage-l & Il)

Crest Elevation

EL797 m /796 m

Height from river bed (Stage-| &ll)

21m&20m

Diversion Tunnel

Location

On Left bank

Dia and Shape

3 Nos. Circular & 14.4m Dia finished

Total Length of 3 tunnels

3338 m

Lining Type

Concrete Lined

Number of gates

6 Nos. (2 Nos. per tunnel)

Gate Opening size (W x H)

6.0 m (W) x 14.4 m (H)

Type of Gate

Vertical Lift Fixed Wheel

Location

On Right bank

Dia and Shape

2 Nos. Circular & 14.4 m Dia finished

Total Length of 2 tunnels

1693 m

Lining Type

Concrete Lined

WAPCOS Limited
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Number of gates

4 Nos. (2 Nos. per tunnel)

Gate Opening size (W x H)

6.0 m (W) x 14.4 m (H)

Type of Gate Vertical Lift Fixed Wheel
DAM
Type Concrete Gravity Dam

Dam Location

3.7 Km D/S to Chingwanti bridge

Top of Dam Elevation EL 908.00 m
Length of Dam between abutments 272 m
Foundation Level EL 710.00 m
Dam Height from deepest foundation level 198.00 m
River Bed Level EL779.8 m
SPILLWAYS

Sluice Spillway

Design Flood for Spillway 24268 cumec (PMF)
Number of bays of spillways 8

Size of each bay 8.0mx12.0m
Spillway Crest Elevation EL 820 m

Spillway Gate Type and size

8 Nos. Radial 8.0 m x 12.0 m

Bulkhead Type and Size (WxH)

1No. Vertical Lift Fixed Wheel Type,
8mx16m

Auxiliary Spillway

No. and size of Auxiliary spillway

2Nos.8m x 10 m

Crest Elevation

EL 894.80 m

Gate Type and size

2 Nos. Radial (With Flap Gate) 8 mx 10 m

Bulkhead Type and size

1 No. Vertical Lift Fixed Wheel 8.0 m x 10 m

Intake Structure

Number of Intakes Opening

6

Invert Level of Tunnels

EL 882.00 m

Design Discharge (Main unit)

180.202 m3/sec

Design Discharge (Auxiliary Unit)

227.05 m3/sec

Intake (1 to 5)- Service Gate
Gate Type and size

5 Nos. Vertical Lift Fixed Wheel
6.2mx7.5m

1 No. Vertical Lift Fixed Wheel Bulkhead
6.2mx7.5m

Intake (6)- Service Gate
Gate Type and size

1 No. Vertical Lift Fixed Wheel
7.1mx8.5m

1 No. Vertical Lift Fixed Wheel Bulkhead 7.1
mx8.5m

HEAD RACE TUNNEL

No. and Dia

5 Nos., 7.5m dia., 1 No., 8.5m dia

Length of 1 no. 8.5m dia HRT

63.3m

Total Length of 5 Nos., 7.5m dia HRT

534.7m

Lining Type

Concrete Lined

WAPCOS Limited
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PRESSURE SHAFT

Numbers 6

Type Underground and Steel lined, circular
Number & Size 5 Nos. 6.2m dia circular, total 899m long &

1 No. 7.0m dia (151 m long) bifurcating into
6.2 m (29m long) & 3.5m (29m long).

PENSTOCK ASSEMBLY CHAMBER

Type Cavern

Size 160 m (L) x 15 m (W) x 13 m (H)
POWER HOUSE

Type Underground

Dimensions (L X W X H)

250 m (L) x 23.5 m (W) x 54.1 m (H)

Number of units

6x190 + 1x60 MW

Installed Capacity 1200 MW

EOT Cranes 2 Nos.
Capacity 275T/50T
Main Turbine

Type Vertical Francis
Number of Units 5 Nos.
Maximum/Minimum net head 123.59 m/112.27 m
Rated net head 11547 m
Design Discharge/unit 180.2 m*/sec
Unit capacity of turbine 192.89 MW
Rated Speed 150 RPM
Efficiency 94.5%
Auxiliary Turbine (Riparian)

Type Vertical Francis
Number of Units 1 No.

Rated net head 120.24 m
Design Discharge/unit 173.05 m®/sec
Unit capacity of turbine 192.89 MW
Rated Speed 150 RPM
Efficiency 94.5%
Auxiliary Turbine (Riparian)

Type Vertical Francis
Number of Units 1 No.

Rated net head 121.68 m
Design Discharge/unit 54 m%/sec

Unit capacity of turbine 60.91 MW
Rated Speed 272.73 RPM
Efficiency 94.5%
Generator (Main unit 190 MW)

Type Vertical Shaft, Synchronous

WAPCOS Limited
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Number 6 nos.

Generation voltage 13.8KV

Transmission voltage 400KV

Generator rated output 190MW / 211.11MVA

Max. Continuous Output 209MW / 232.22MVA
Efficiency 98.5%

Generator (Auxiliary Unit 60MW)

Type Vertical Shaft, Synchronous
Number 1 No.

Generation voltage 11KV

Transmission voltage 400KV

Generator rated output 60MW/66.67TMVA

Max. Continuous Output 66MW/73.33MVA
Efficiency 98.5%

BUS DUCT TUNNEL

Shape D-Shaped

Numbers 5+1

Size (W XH) 6.0m/10.0 m

Length 50 m

TRANSFORMER CAVERN

Type Underground

Dimensions 250 m (L)x 16 m (W) x 27 m (H)
TRANSFORMERS

190MW Unit 20 Nos., 78 MVA, single phase

Step up voltage capacity

13.8 kV to 400 kV

Voltage Ratio (190MW Units)

13.8 KV /(400 /N3)) kV

60MW Riparian Unit

1 No., 74 MVA, three phase

Voltage Ratio (60MW Unit)

11 kV /400 kV

Bus reactor rating & rated voltage

2 sets of 81 MVAR, 420 kV, 3-Phase

EOT Crane Capacity 120/20 T

SURGE GALLERY

Type Downstream surge chamber

Size 228 m (L) x 20.75 m (8) x 63.2 m(H)

Main units Surge Chamber

Max. Surge level

EL 793.70 m

Min. Surge level

EL 774.60 m

Gate type and size

5 Nos. Vertical Lift Fixed Wheel 7.6 m x 10 m

Auxiliary units Surge Chamber

Max. Surge level

EL 788.93 m

Min. Surge level

EL 778.87 m

Gate type and size for 190 MW Unit

1 No. Vertical Lift Fixed Wheel 7.6 m x 10 m

Gate type and size for 60 MW Unit

1 No. Vertical Lift Fixed Wheel 3.2 m x4 m

TAIL RACE TUNNEL

WAPCOS Limited
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No./ Length

3 Nos./ Total 3939 m length

Size and Shape

11.2 m dia., Circular Shaped

Design Discharge

901.01 m®/sec (Normal)

Type of Lining

Concrete lined

Tailrace Outfall Gate Type

Vertical Lift Fixed Wheel Type

Number of Gates

6 Nos. (2 Nos. per tunnel)

Tailrace Outfall Gate Size (WxH) 7.20mx11.2m
Outlet Invert Elevation 772.0m
Minimum Tail Water Level EL779.80 m

AUX. TAIL RACE TUNNEL

No./ Length

1 Nos./ Total 333 m length

Size and Shape

9.5 m dia., Circular Shaped

Design Discharge

227.05 m*/sec (Rated)

Type of Lining

Concrete lined

Tailrace Outfall Gate Type

Vertical Lift Fixed Wheel type

Number of Gates

1 No.

Tailrace QOutfall Gate Size (WxH)

7.65mx9.5m

POTHEAD YARD

Type and size

Surface 192 m x 44 m

Elevation of Pot Head Yard EL 820.0 m
POWER BENEFITS

Annual Energy (90 DY) 4922.07 GWh
Design Energy (90 DY) 4852.95 GWh

2.4 HYDROLOGY

The climate of the Lohit basin varies from severe cold in higher reaches to tropical heat. A

substantial portion of catchment lies in Tibet. The sharp variation in altitudes results in abrupt

changes in climatic conditions. The high mountains act as a barrier for the movement of

monsoon winds. The rainfall in the Indian catchment is influenced by the mountains;

generally rainfall sets in May and continues till October. After October, the intensity of rainfall

decreases, though some precipitation occurs in the month of February and March also.

However, November to January are dry months. The rainfall gets influenced by the wind

direction and characteristics of the hill slopes. The average annual precipitation varies in the

region from 5000 mm to 2500 mm. The relative humidity is generally high in the monsoon

season. In the post monsoon season and winter season, the humidity is less. Summer is the

driest part of the year.

WAPCOS Limited
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2.4.1 Discharge for 90% Dependable year
The flow series of Kalai-ll approved by Central Water Commission (CWC) is enclosed as
Annexure-lll. The 10 daily flow series for the 90 % dependable year 2002-03 is given in
Table-2.2.

Table-2.2: 10 daily discharge for 90% Dependable Year for Kalai-ll HEP

Month Discharge (cumec)
I 710

June Il 798

11 784

I 841

July Il 1124

1] 1189

I 861

August Il 863

Il 619
September | 539

Il 506
Il 975
| 758
October Il 487
1} 457
| 358
November Il 353
11} 307
| 294
December Il 283
1} 270
| 258
January Il 239
11} 251
| 255
February Il 257
1} 258
| 251
March Il 285
1} 276
| 322
April Il 337
1] 347
| 550
May Il 766

1] 786
WAPCOS Limited 2-9
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2.4.2 Diversion Flood

Diversion flood has been estimated as per BIS 14815-2000, “Design Flood for River
Diversion Works-Guideline” and the calculated flood for different return periods for Kalai-Il
HEP is given in the Table-2.3.

Table-2.3: Diversion Flood Details

S. No. Particulars Value (cumec)
1. 25 year return period non-monsoon flood at Kalai-Il HEP Site 5150
2. 25 year return period monsoon flood at Kalai-Il HEP Site 9563
3. 100 year return period monsoon flood at Kalai-lIl HEP Site 11582

Thus, keeping in view the engineering aspects of the dam and the construction schedule, 25
year return period monsoon flood of 9563 cumec has been adopted and approved by CWC
as diversion flood for Kalai-Il HEP.

2.4.3 Glacial Lake Outburst Flood

The Glacial Lake Outburst Flood (GLOF) study has been conducted to understand the
glacial lake outburst phenomenon. The tentative peak discharge at dam site, due to GLOF
event, is estimated as 2690 cumec for an assumed condition that lake burst and 100yr return
period flood would occur simultaneously. The time of travel of flood wave from lake to dam
site is approximately 4.6 hours. Hence, the Glacial Lake Outburst Flood (GLOF) for Kalai-II
HE Project has been taken as 2690 cumec and the same has been approved by CWC

2.5 DESIGN EARTHQUAKE PARAMETERS

The project site lies in seismic zone V as per the seismic zoning map of India as
incorporated in Indian Standard Criteria for Earthquake Resistant Design of Structures IS :
1893 - (Part I) 2002. Keeping in view the high seismicity of the area, the Department of
Earthquake Engineering, Indian Institute of Technology, Roorkee (lITR) was requested to
carry out the study for site specific design earthquake parameters and India Meteorological
Department (IMD), Delhi to provide the historical data of earthquake events. The Peak
Ground Acceleration (PGA) values for Maximum Credible Earthquake (MCE) and Design
Base Earthquake (DBE) conditions are estimated to be 0.38g and 0.19g respectively. The

spectral acceleration for DBE condition is 0.313g.
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2.6 LAND REQUIEMENT
The total land required for the project is 869.3503 ha. The details of land required for various
project appurtenances is given in Table-2.4.

Table-2.4: Land requirement for Kalai-ll hydroelectric project

S. No. | Description Area (ha)
1 Reservoir Submergence area** (Total: 638.456 ha)
Breakup of the Infrastructure in Submergence
area Part Quarry RQ1 & Quarry RQ3, Quarry RQ2,
RBM-2, RBM-3, Construction facilities, Aggregate
crushing plant, Batching plant, temporary stock
piles, temporary access, haulage roads.
Batching & Mixing Plant Area 3 0.7828
Batching & Mixing Plant Area 2 1.5492
Batching & Mixing Plant Area 1 3.1482
River Bed Material (RBM) 2 4.9453
Crushers (Part Area) 2.9425
Quarry RQ1 (In Submergence area) 5.7609
Quarry RQ2 1.8656
Quarry RQ3 (In Submergence area) 5.7085
River Bed Material (RBM) 3 6.6089
Balance Reservoir area 593.1894
Subtotal Area 626.5013
2 Roads, Infrastructure
Camp Area 10.862
Camp Area 2.6935
Subtotal Area 13.5555
3 Haulage Road, Nallah 2.8190
4 Main dam left abutment, Diversion Tunnels,
Infrastructure, Roads, Muck disposal (** Area in
reservoir submergence: 4.7463 ha)
Camp Area 9.817
Muck Disposal Area 3.5148
Project Components & Haulage Roads etc 41.6093
Subtotal Area 54.9411
5 Project components — Plunge pool, DT Outlet, 14.3633
cofferdam, etc.
6 Project Components - Main Dam Central Blocks 6.2528
etc.(** Area in reservoir submergence: 1.6543 ha)
7 Main Dam right abutment, Diversion Tunnels, Road
Tunnel, Portals of Power House Complex, Civil/lHM
works area, EM work area, Haulage Roads,
Infrastructure (** Area in reservoir submergence:
5.5541 ha)
Batching & Mixing Plant Area 4 2.0032
E&M Works Area 6.2965
HM Works Area 4.6244
RBM 1 3.3315
Project Components & Haulage Roads etc 40.7846
Subtotal Area 57.0402
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S. No. | Description Area (ha)
8 Muck Disposal, EM facility area 32.0325
9 Facility area, Haulage Roads etc. 3.2429
10 Infrastructure / Stock pile/Muck Disposal area 12.5783
11 Muck Disposal 30.1447
12 Rock Quarry (Area above submergence area) 4.1270
13 Rock Quarry (Area above submergence area) 0.1547
14 Rock Quarry (Area above submergence area) 1.9551
Area for Underground works
15 Part underground area of Power House complex 7.0802
16 Underground area of Tail Race Tunnel 2.4432
17 Underground area of Adit 0.1185
Sub Total - Underground area (15 to 17) in Ha 9.6419
Grand Total - Area in Ha 869.3503

2.7 CONSTRUCTION MATERIALS
The estimated quantities of principal construction materials for Kalai Il HE Project are given
in Table-2.5. The availability of construction materials is given in Table-2.6.

Table-2.5: Quantity of construction material required for Kalai-ll HE Project

S. No | Item Estimated Quantities (lakh m3)
1. Coarse aggregate 31.0
2. Fine aggregate 16.0
3. Rock fill aggregate 2.0
4. Impervious soil material 0.5

Total 49.5
Table-2.6: Availability of Construction Materials
'\i’) Location Quantity (lakh m3)
1 Steep rocky area on right bank of Lohit at 1 o5
" | km u/s of Chingwanty (RQ-1)
> Steep rocky area right bank of Lohit at 5km 3
" | u/s of Chingwanty (RQ-2)
3 Steep rocky area right bank of Lohit at 30
" | 7.8km u/s of Chingwanty (RQ-3)

4 Near Power House 6km d/s of Chingwanty 33
" | on right bank of Lohit (RBM-1) )
5 Near Chingwanty on left bank of Lohit (RBM- 25
- | 2) .
6 10 km u/s of Chingwanty near Samdul 33
" | village on right bank of Lohit (RBM -3) )
7 From the open as well as underground 55
" | excavation )
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Cement and Steel

The total requirement of cement for the project shall be of the order of about 1081120 MT . The
requirement of Reinforcement steel and Structural Steel shall be 45222 MT and 21755 MT
respectively. The requirement of gates shall be of the order of 7899 MT. The construction
material shall be sourced from the main producers.

2.8 INFRASTRUCTURE REQUIRED

Bridges

Bridges would be constructed to cross the waterways falling in the alignments of the roads
and river crossing. The major permanent bridge being on Lohit river D/S of Dam to provide
access to Hawai town and minor permanent / temporary bridges across various nallahs &
streams along the road alignment.

Roads in the Project Areas

Tezu- Hayuliang- Kibitho road which provides the main link to the project site follows the right
bank of the Lohit River. The various components of the project lying on both the river bank
require access at different elevations. Approach roads need to be constructed taking off from
the existing highway to the different project components including the link road for Hawai.

The existing national highway is being realigned at a higher elevation to meet the existing road
beyond submergence level near Samdul village by Border Roads Organization who is
maintaining the road. The realigned road shall be approximately 17.6 km in length. About 22.4
km road length is required to be constructed for providing access to the project components.
Construction Power Requirement

The construction power for the project is estimated to be about 13 MW during the peak
construction period. A substation at “Marbo” near Kalai-Il HEP is under construction by
Department of Power, GoAP and it is estimated that grid power shall be available by start of
major project component works i.e December’2026. Till then the requirement of construction
power would be met by deploying the Diesel Generating sets.

Telecommunications

The project shall have good communication facility through reliable telecommunication
network interconnected to the existing telecommunication network of Arunachal Pradesh. A
wireless VHF system is also proposed as a standby system for linking the project site for
internal communication within the project area. Besides, a dedicated VSAT / Internet facility
for faster voice and data transfer would be established.

Project colonies/buildings (Owner’s and Contractors’)

In order to provide the residential and office facilities during the project construction and also

during operation, a centralized residential complex near Hawai is envisaged. Besides this,
WAPCOS Limited 2-13
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area shall be developed for making stores / warehouses for storage of cement, steel,
Hydromechanical and Electromechanical equipments. Temporary colonies for the workmen
and construction facilities shall also be developed at the project site for the construction
stage.

Explosive Magazine

The main explosive magazine & portable magazines are proposed near project site with
appropriate safety & security arrangements. The explosive licence for storage, handling and
use shall be obtained in accordance with the statutory regulations and specifications.
Petroleum, Fuel and Lubricants

To meet the requirement of diesel required for HEM, DG Sets and construction equipments
underground storage for diesel tanks shall be made in accordance with the statutory
regulations.

Water Supply

There is no treated water supply source available near project site. Therefore, the main
residential colony, residential/ nonresidential buildings, labour/ construction colonies shall be
supplied treated potable water. A water treatment plant of adequate capacity to cater the
population residing in the area during construction and operation phases is proposed to be
commissioned.

Sewage Treatment Plant

Temporary buildings during the construction stage, workmen and contractor camp shall be
provided with common septic tanks of adequate capacity. Permanent residential colony,
other residential / nonresidential buildings complex shall be provided with sewage treatment
plant.

Incinerator

Incinerator shall be provided away from the main residential colony for treating the municipal
solid waste generated form project colony during project operation phase.

2.9 PROJECT COST

The total estimated cost of the project with IDC & escalation at the completion level is Rs.
13688.29 crore, at December 2024 price level.

210 CONSTRUCTION PERIOD

The construction period for the project shall be 78 months.
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CHAPTER-3
DESCRIPTION OF THE ENVIRONMENT

3.1 GENERAL
Before the start of any Cumulative Environmental Impact Assessment study, it is necessary
to identify the baseline levels of relevant environmental parameters which are likely to be
affected as a result of the construction and operation of the proposed project. A similar
approach has been adopted for conducting the CEIA study for Kalai-ll hydroelectric project.
Standard methodologies of Environment Impact Assessment were followed for conducting
the CEIA study for the proposed Kalai-Il hydroelectric project. A Scoping Matrix was
formulated to identify various issues likely to be affected as a result of the proposed project.
Based on the specific inputs likely to accrue in the proposed project, aspects are covered in
the CEIA study were identified. The other issues as outlined in the Scoping Matrix were then
discarded. Thus, planning of baseline survey commenced with the shortlisting of impacts
and identification of parameters for which the data is collected.
3.2 STUDY AREA
The study area considered for the CEIA study is given as below:

e Submergence area

e Area within 10 km of the periphery of the submergence area

e Area to be acquired for locating the various project appurtenances

e Area within 10 km of various project appurtenances

e Catchment area intercepted at the dam site extending up to diversion structure of

Kalai-l hydroelectric project

The study area is enclosed as Figure-3.1.
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Figure-3.1: FCC of the Study Area for Kalai-ll HEP

As a part of the CEIA Study, field studies for various aspects was conducted for three
seasons as listed below:

e Monsoon Season: August, September & October 2024
e Winter Season: December 2024
e Pre-monsoon Season: March 2025

Primary surveys were conducted for three seasons namely Monsoon Season (August,
September & October 2024), Winter Season (December 2024) and Pre-monsoon Season
(March 2025) The data has been collected for flora, fauna, forest types and ecological
parameters, geological and soil features. During these surveys data and information was
collected on physico-chemical, biological and socio-economic aspects of the environment of
the Study Area. In addition, detailed surveys and studies were also conducted for
understanding bio-diversity in the study area.

The baseline status has been divided into following three categories:

e Physico-chemical aspects
e Ecological aspects
e Socio-Economic aspects
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3.3 PHYSICO-CHEMICAL ASPECTS
Before start of any Environmental Impact Assessment study, it is necessary to assess the
baseline levels of relevant parameters which are likely to be affected as a result of the
construction and operation of a Hydroelectric project. A similar approach has been adopted
for conducting the CEIA study for the proposed Kalai-Il HEP. The information presented in
this Chapter has been collected by the Consultant through field studies, interaction with
various government departments and collation of available literature with various institutions
and organizations.
As a part of the study, detailed field studies on various aspects were conducted. Baseline
status has been ascertained for the following aspects:

e Meteorology

o Geology

e Hydrogeology
e Seismicity

e Landuse
e Soil
e Hydrology

e Surface Water Quality
e Ground Water Quality
e Ambient Air Quality

e Ambient Noise Levels

3.3.1 Meteorology

The climate of the Lohit basin varies from severe cold in higher reaches to tropical heat. A
substantial portion of catchment lies in Tibet. The sharp variation in altitudes results in
abrupt changes in climatic conditions. The high mountains act as a barrier for the movement
of monsoon winds. The rainfall in the Indian catchment is influenced by the mountains;
generally rainfall sets in May and continues till October. After October, the intensity of rainfall
decreases, though some precipitation occurs in the month of February and March also.
However, November to January are dry months. The rainfall gets influenced by the wind
direction and characteristics of the hill slopes.

The monthly data on various meteorological conditions of the nearest Meteorological Station
of project area is summarized in Table-3.1.

Table-3.1: Meteorological conditions of the nearest Meteorological Station of project

area
Month Temperature (°C) Relative humidity (%) Monthly Total
Daily Max Daily Min Morning Afternoon Rainfall
Hours Hours
January 24.7 10.5 76 78 21.0
February 26.4 12.8 74 73 27.9
March 28.1 16.1 73 69 90.7
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Month Temperature (°C) Relative humidity (%) Monthly Total
Daily Max Daily Min Morning Afternoon Rainfall
Hours Hours

April 28.6 19.0 78 75 231.2

May 30.6 21.4 81 77 387.8

June 31.7 23.7 87 82 660.4

July 32.0 24.2 88 82 682.2
August 32.5 24.5 87 83 443.3
September 31.9 23.6 84 86 735.5
October 31.2 20.7 75 85 132.0
November 28.9 15.6 70 82 22.7
December 26.2 11.8 74 81 11.6
Annual 29.4 18.4 79 79 314.2
Total/ Mean

Source: Climatological Tables 1981-2010, Indian Meteorological Dept., Govt. of India
3.3.1.1 Temperature

The average mean monthly minimum and maximum temperatures are 18.9°C and 27.7°C
respectively. June to August are the hottest month of the year, with mean maximum and
minimum monthly temperatures of the order of 30.4°C to 30.5°C and 23.0°C to 23.5°C
respectively at IMD station at Passighat. After the withdrawal of monsoons by about middle
of October, both day and night temperatures decrease. During winter months, the minimum
temperature ranges from 12.3°C to 14°C. January is the coldest month of the year with
minimum temperature of 12.3°C.

The month-wise variations in average, maximum, and minimum temperatures recorded at

the nearest meteorological station to the project site are presented in Figure-3.2.
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Figure-3.2: Monthly Temperatures
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3.3.1.2 Relative Humidity

Relative humidity is highest during the monsoon months (June to September), ranging from
82% to 88% in the morning and 82% to 86% in the afternoon. In the winter months
(December to February), relative humidity ranges from 74% to 76% in the morning and 73%
to 81% in the afternoon. Humidity is generally higher in the morning hours than in the
afternoon hours throughout the year. The month-wise variations in average, maximum, and

minimum relative humidity recorded at the nearest meteorological station to the project site
are presented in Figure-3.3.
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Figure-3.3: Monthly Relative Humidity
3.3.1.3 Rainfall
The monsoon rainfall occurs mainly during June to September. Maximum rainfall is received
in the months of July and August. The annual average rainfall at IMD stations at Passighat is
4356.6 mm. The number of rainy days at this station is 128.1. Majority of the annual rainfall
is received under the influence of south-west monsoons. During the period from January to
April, about 11.6% of the annual rainfall, is received. The month-wise variations in average

rainfall recorded at the nearest meteorological station to the project site is presented in
Figure-3.4.
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Figure-3.4: Average Monthly Rainfall

3.3.2 Geology

The project area is located within the western belt of the Lohit Granitoid (Plutonic) Complex.

Regionally this comprises of metadiorite, gabbro-diorite and quartz-diorite rocks. The rock
has been variably metamorphosed and has gneissic banding in some areas. The rockmass
is jointed and often fractured in nature.

Bedrock exposed in the project area consists primarily of a medium to coarse grained
metadiorite and gabbro diorite. In hand specimens it consists of dark grey ferromagnesian
minerals and pale grey feldspar minerals. Minerals identified in hand specimen include
plagioclase, hornblende, pyroxene and biotite. The rock exposed in road cuts and
exploratory drifts is fresh and very strong. The mineralogical texture is generally
homogeneous although several areas with moderately developed gneissic banding were
observed. Variable thickness of overburden deposits comprising modern alluvium, thin slope
wash material, colluvium and thick glacial drifts characterizes the project area.

3.3.3 Hydrogeology

The occurrence and behaviour of ground water is controlled by climate, topography,
geology, structure etc. The major part of the district is occupied by consolidated
formations of Mishmi massif and Tidding formation. The ground water conditions in the
district can best be described under two distinct hydrogeological units, i.e. conditions
prevailing in the consolidated formations and conditions prevailing in the unconsolidated

formations.
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