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1 PROJECT UNDERSTANDING

1.1 PROJECT BACKGROUND

The Govt of India has | aunched the 650,000 M
the hydropower capacity in India. Out of this more than half of las baeacitentified in the
State of Arunachal Pradesh.

Government of Arunachal Pradesh has earmarked certain projects for allocation to provide develo
which will generate economic activity in the state leading to its growth and aksogsedee as an
achieve the objective of promoting all round development of the state and the country. As per the |
signed between GoAP and SEW Energy llt&em 2d0Rafra HER to be developed on BOOT

basis.

The Project is envisaged as a run of tesehdrae without any seasonal storage (only lean season
diurnal pondage) harnessing a gross head of about 184.40m and design discharge of 61.38 Cumec

1.1.1  Project Location
The project site is located at West Kameng District of ArunacfdlePsadeashatesl between
125MW Dibin HE Project and 66Givihg HE Project (Under Construction by NEEPCO).

The Dam site is located at Latitb@45275 . 7 1 0 N, 3B 666§ Et wHer 82t he r i v
elevation of about 944m above mean sea level. ThHieWansgte is located at LatitUdE®27
24. 910 NO3E2R26i tEudveh eTX2 t he natural ground el e

Figurel:1 Map Showing Project Location in Arunachal Pradesh
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Figurel:2 Major Drainage Lines and Location of the Hydro Electrict®Rijeposed
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1.1.2  Design Considerations

The project envisages a composite structkdié d@me with sluice spillarmgngement on the

Bichom river 3 km downstream of Nafra Villagel|raaRevegr the right bank to divert the flows into
water conductor system comprsiegModified Horse Sslogped tunnel of 5.0m diameter and
length of 88km along the chord of the river so as to create a gross head of 184.40m, a Surge Shaft
10.50 ndiameter, twaenstock3.0 m diameter, a Surface Powerhouse with installed capacity of 96
MW (two units of 48 MW capacity eacG¥arndn and 22m wide Tailrace.

The Nafra HE Project invalixisvorks which could be completed in 42 monthsclubtie$ 6
months for infrastructure works. The project would afford design energy of 415.39MU in a 9
dependable year.

1.2 Scope of El/Study

The Environmental Impact Assessment study has been taken up to assess preliminary environme
condition relevanthe project, so that it can be reviewed at later stage. Therefore, the main objective:
of the study are:

Prioritize the project from environmental viewpoint

Assess the baseline environmental, economic and social condition
Evaluate the impacts oretheronment due to the project
Recommend suitable measures for design consideration

1.3 Planned Benefitsf the Project

Broad objective of the project is to meet the power demand of the state. The peak power supply dt
of Arunachal Pradeshli2.6%yuring 20087. Not only has the capacity to be added but also the
present hydtbermal imbalance of 26:74 has to be corrected and brought to 40:60 to meet the pow:
load requirement.
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The design energy tariff at 95% machine availability in a 908 yladessts®n worked out as

401MU and in 50% dependable year has been worked ouivi4.468.30

1.4 Salient Featurés

The salient features of the Nafra Hydro Electric Project are provided in the table below for the pury

of easy reference.
1. LOCATION

a) Stae
b) District
c) River
d) Latitude & Longitude (Dam Site)
e) Nearest rail Head / Nearest Airport
f) Distances
Guwabhaii Tezpur
Tezput Bhalukpong
BhalukporigBomdila
Bomdila Nafra

g) Name of river basin
2. HYDROLOGY

a) Catchment Area upto Dam Site
b) Average annual rainfall

c) Probable maximum Flood

d) 90% available discharge

g) Annual Inflow
3. DAM

a) Type

b) Maximum height above River Bed
c) River Bed Level (masl)

d) Elevation of top of Dam (masl)

e) Length of Dam at top

1 Design Report, 20091Vol

Arunachal Pradesh

West Kameng

Bichom

2P2 N%70 N 330 9686

Tezpur

220 km
50km
110km
55km

Kameng

776 Sq.km
3188mm
598 nP/sec
38.43f/sec
1219MCM

Rock Fill dam
40m

944.0m
984.0m

241m
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g) Freeboard
h) Widthat top

4. SPILLWAY

a) Type

b) No. & size of gat&aflial Gates)
c) Discharge capacity

d) Number of bays

e) Length of Spillway

f) Bay width

g Crest elevation (masl)

5. RESERVOIR AND SUBMERGENCE

a) Full Reservoir LevelLHRiasl)
b) Maximum Water Level

¢) Minimum Draw Down Lgnasl)
d) Gross capacity

e) Live capacity

f) Dead storage capacity

g Submergence ared&L

f) No. ofillages affected

6. HEAD RACE TUNNEL

a) Length
b) Diameter and shape
c) Design Discharge, Velocity

- Discharge
- Velocity

d) Invert Level of intake (masl)
7. SURGE SHAFT

a) Type
b) Surge Shaft Diameter
¢) Orifice Diameter

d) Height

3.0 mto FRL
100m

Suice spillway
4Nosx10m wide xiRigh
5978 rtisec (PMF)
4Nos

580m

1000m

95200m

98100m
982.00m
97200m
5.26MCM
2.413 MCM
2.854 MCM
32.67 ha
NIL

3.68km.
5.0m, Modified horse shoe

61.38m%/sec
302m/sec

961.50m

Restrigdorifice type Surge Shaft

10.56n
2.35m
57.00m
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€) Top Elevation (masl)

f) Bottom Elevation (masl)
g) Gates for Penstock
PENSTOCK

a) Type

b) Numbeof Pressure shafts /Penstock

¢) Maximum discharge through

Pressure shaft/Penstock

d) Diameter efach Pressure shaft/Penstock

e) Maximum Velocity

f) Total Length of the Penstock
g) Length of sub Surf&snstock
h) Length of Penstock

POWER HOUSE

a) Type
b) Location

C) Latitude & Longitude
d) Number of Units

€) Rated Unit Capacity

f) Installed Capacity

g Maximum Gross Head
h) Design Net Head

i) Type of Turbine

Maximum flow through each unit

10@.00m
94.00m

2.0 Nos

Subsurface Penstock
2 Nos
30.69m?/s

3.Mm
434m/sec
586.@m
10000m
486.0m

Surface

1.5 km upstreanDigo river
confluence with Bichom
2°19624.90 N 3525.2D
2Nos

48 MW

96 MW

184.4m

173.31Im

Vertical Francis

30.69m3/s

k) Normal Tail Water Level

[)  Minimum Tail Wdterel

796.57m (Two units running at full load)
794.84m (one units running at no Load)
m) Speed Specific & Synchronous 375 rpm

n) Type of Switchyard Outdoor (58x 42m)

10. POWER BENEFITS

a) Peaking Capacity 96 MW
b) AnnuaEnergy (GWhl/year)
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for 50% Dependable yr.

c) Load Factor for Cgtéan

(Annual / Lean Perimid}50% Dependable yr

d) AnnuaEnergy (GWhl/year)
for90% Dependable yr.

e) Load Factor for Operation

(Annual / Lean Perimid}90% Dependable yr

11. ESTIMATEDOST

a) Civil Works (Inding gates & hoists)
b) E&M Works (including costs of

transmission line to pooling station)
Total Basic Cost

c) Escalation during construction
d) Interest during Construction
Total (Generation Works)

Cost per MW installed
12. FINANCIAL ASPECTS

a) Levelized Tariff for Design Energy at
90% Dependable Year

b) PIRRProject tarnal Rate of ReturrBtoyears)

13. CONSTRUCTION PERIOD

49160MU

58.460,30.72%

423.9MU

50.4%,22.760

Rs. 379.4€rore

Rs. 19.30 Crore
Rs.528.74&rore

Rs. 7375Crore
Rs.80.9QCrore

Rs.690.7@rore
Rs. 719Crore

Rs 353/kWh

10.46%

36Months

P
Wiy SMEC
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2 POLICY, LEGAL & REGUDRYFRAMEB/ORIS
2.1 Small Hydropower Project Policy 2@0dnachaPradesh

Small Hydropower Project Policy 2007 of Arunachal Pradesh envisages private participation
development of small hydro projects with certain attractive incentives. Apadffrentibainth

renewable, the micro/smmall hydro projects are low in gestation period and ideal for viable
investment for State's domestic power requirement.

This policy provides an Action Plan for Small Hydro Power Generation with prawilsions for cap
addition and determines the extent of involvements of various stake holders of stat
Government/Agencies in the field. Small Hydro Projects are classified under this policy in thi
categories as under:

Categoryl: Projects having installed capaoti@above 1 MW and upto 25 MW shall have the
capability of operating in both Grid and Isolation mode. This category of projects will have
components and features of conventional hydro power projects providing Grid Quality Power.

Categonyl: Projectiaving installed capacities of above 100KW and up to 1000 KW shall be designec
for standalone mode for providing dedicated power to a village or a habitat or a locality or a cluste
villages with or without connectivity to grid. The power sgppsutnéhe shall be provided either

at High Voltage or Low Voltage systems as the case may be.

Categonyll: Projects having installed capacities of up to 100 KW shall be designed for standalon
mode dedicated to a village or a habitat directly dstrertitey the households without high
tension systems.

This policy under clause 12 to 15 discusses the compliance to statutory regulations such as I
acquisition, lawdaarder and rehabilitation esetttement. These clauses are reproduced below for
reference.

fl2. COMPLIANCE TO STATUTORY REGULAA¢QIeSeloper/user agency shall strictly comply
with the statutory regulations of the Gaweahment/CERC and the State GovevSB&C

while implementing the projecdéMatopers shall strictipmy with the provisions oFtinests
(Conservation) Act, 1980e developeshall also pay the caodét raising the compensatory
afforestation including payuofetiite Net Present Value (NPV) of the forests land being diverted tor
nonforest purpose @nthe relevant Forests (Conservation) Act, 188@ianchental Protection

Act, 1986Theprovisions relating to labour welfare existing as in fonetabodelaws/Acts shall

be strictly adhered to by the developer durimglémeentation/operation and maintenance of the
Project. The provisions oEtketricity Act 2088d other laws and rules framed undéawsich

shall apply on the Projects under this policy.

13. LAND ACQUISITION FOR THE PROHBETNd required fongtruction of the project and

other allied infrastructures, as magptied by the develpshall be acquired and letsede

developer against payment ofdaadue as per relevant tariff of the State Government. The period of
lease will be conted tithe BOOT period of the project.

14. LAW AND ORDHERe State Government woulddponsiblor maintaining general law and
order in araround the project area for security and safety of personnel and properties of the project.

2 Notification 25th Jan 2608Jished ihhe Arunachal Pradesh Gazette, February 15, 2008, Part
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15. REHABILITATION ANDSEETLEMENTRehabilitation anglsettlement works, if any, for
displaced persons due to the projebestadinced by the developer, as per relevant laws guidelines
of the State.

2.2 Scope ofocial Impact AssessmeémEIA Notificabn 2006 and NRRP 2007

Environment (Protection)1 986 is the principal legislation that governs the EIA policy and procedure
in India. It not orlgsmade the EIA a statutory requirement, it has progressively made the EIA
process more effective pimdessional. In recent yehestdrm environment is defined broadly to
include 6social 6, o6culturalé, and other huma
human consequences of a proposed action, giving particular la¢tentimatiort of adverse or
unintended aspects. Hence, Social Impact Assessment is an integral part of the Environment Im|
Assessment (EIA).

The EIA Manual (2001) prepared by Impact Assessment Division, Ministry of Environment and For
Government tndia describes thecieeconomic and health environment as one of the ®mponent

of EI' A. The EI A notification 2006, also ment
structure of t he -lEdnder AlditonaldssanS. Mo. 7). [The dedaiisplisted d i X
under this component are as follows:

e Collection of demographic and relatedcaymmic data

e Collection of epidemiological data, including studies on prominent endemic diseases (e.
fluorosis, malaria, fileria, nmaion} and morbidity rates among the population within the
impact zone

e Projection of anticipated changes in thecsotmic and health due to the project and
related activities including traffic congestion and delineation of measures to einimise advet
impacts

e Assessment of impact on significant historical, cultural and archaeological sites/places in t
area

e Assessment of economic benefits arising out of the project

e Assessment of rehabilitation requirements with special emphasis on schedyled areas, if

Furthermoyethe NationaPolicy forRehabilitation and Resettlement @®HR, and the
Resettlement and Rehabilitation Bill 200@vasade provisions for Social Impact Assessment.
The Sectieh of the RR Bill 2007 that deals with thisspbgetticed below:

0 §1) Wherever it is required, as per the provisions of any law, rules and guidelines issued thereun
to undertake environmental impact assessment, the social impact assessment study shall be car
out simultaneously with tverdmental Impact Assessment study.

(2 The public hearing undertaken in the project affected area for the environmental impact assessr
shall also cover issues relating to social impact assessment.

(3 A copy of the social impact assessment rdguetreladle available to the Impact Assessment

Agency authorised in respect of environmental impact assessment by the Central Government in
Ministry of Environment and Forests, and a copy of the environmental impact assessment report ¢
be sharedwithh e expert group notified under sectior

2.3 Policies and Laws for Impact MitigatResettlement and Rehabilitati&R)

2.3.1 R&R Provisions under Mbétween SEWnergyand Govt of Arunachal Pradesh

The Memorandum of Agreefiverlsigned between M/s SEWErgy Ltd and Govt. of Arunachal
Pradel contains the following contractual obligations with regard to the social impact mitigation a
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resettlement and rehabilitation of the project affected persons. The relevant articles and clauses f
this documenteamentioned below:

Article2, Clause 2.4fhe project shall be developed in tune with the state government policy to
develop the project in the emstonmengéco and peogleendly manner.

Article2, Clause 2.19'he Company shall ensure that teeregiirement for the construction of

the project including potable drinking water shall be generally arranged and harnessed by them f
the river source. The local sources of water supply may be utilized by the company only to the exte
does not advsely affect the local people.

Article2, Clause 2.2Trhe Company shall ensure that the land eniy$ed the project and
activities ancillary to the project.

Article3, Clause 3.Trhe site required for the construction, operation and maitbenprajecbf

and for the associated works as will be assessed by the Company shall be transferred by the S
Government to Company on lease basis against payment of land revenue as per approved rate of §
Government. The period of lease will chabe wibject getting reverted to the State Government

on expiry of 40 years. The Company shall be entitled to mortgage the land to the lehders/financier
the project with prior consent of the state government subject to the condition th&t such period
mortgage shall not exceed the lease period. The State Government shall acquire for the Comp
under the land acquisition Act 1894 as in force and as per Bengal Eastern Frontier Regulation 187
of 1873) at the expense of the Company such priveitditatits State of Arunachal Pradesh, as

may be required from time to time by the Company for the construction, operation and maintenanc
the project.

Article4, Clause 4.1.The provision relating to labour welfare existing as in force urtder Laws/Ac
shall strictigdherego by the Company during the implementation/operation and maintenance of the
project.

Article4, Clause 4.Zhe fishing, recreational and navigational rights, tourism prospects in the river,
water channel, reservoir, lake eteceshaln vested in the Govt. of Arunachal Pradesh subject only to
such restriction as may be necessary for the operational requirements and safety and security of
project and the general guidelines of the Govt. of Arunachal Pradesh.

Article7, Clause.1: The Company shall reserve the following categories of postagjaittst the
to be filled up by the local tribal people, subject to the incumbents fulfilling the job requirements
considered suitable by the Company as per the criteria given below

Managerial/Professional Pos25%
Ministerial/Clerical Post=  50%
Skilled Jobs= 25%
Unskilled Jobs= 75%

Article7, Clause 7.Z:he Company shall give preference to the local contractors fulfilling the eligibility
criteria in the award of the work except for the specialized jobs.

Article8, Clause 8.1The Company shall earmark a reasonable amount for the social works in
accordarec with the National Policy on Rehabilitation and Re2€@ni8RRR003). The
Company shall also adhere/conform to the local laws of the State.

Article8, Clause 8.2Rehabilitation and Resettlement Plan if any, of the oustees from the
project/proje@ffected families shall be executed by the State Government as per the approvec
rehabilitation andsedtlement plan at the cost of the Company, keeping in view the latest guidelines
issued by Govt. of India on the subject. The R&R plan shadl beamyt aaferior to the National

Policy on Rehabilitation and ResettO8nt
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Articlel5, Clause 15.5he Company shall contribute an amouet @isa per unit of electricity
sold towards local area development fund. This contribution shetl tbe appibgpriate
enhancement with increase in the rate of tariff.

2.3.2  Provisions of R & R Benefits for Project Affected Families as pe200FRR

The National Policy on Resettlement and Rehabilitation (2007) makes its provisions compulsory fc
such caseshere the involuntary displacement enmass is more than 400 families in plain area and 2
families in hilly and scheduled areas. AsiERAFRject do not involve involuntary displacement to

the prescribed extent, the provisions of NPRRP 2007fwill appleable here. Clause 4(1) of the
NPRR2007 states as follows:

4. (1) Whenever, it is desired to undertake a new project or expansion mogettexistiok
involves involuntary displacement of four hundred or more rfaangesmdain areas, or two
hundred or more families en masse in tribal or hilly abdaskD@yRreas mentioned in the Fifth
Schedule or Sixth Schedule to the Constitutioprdpeate Government shall ensure that a social
impact assessment study isedaoutin the proposed affected areas in the manner as may be
prescribed.

Hence, there is no requirement to conduct a detailed SHNE®HNafevernve have followed

thespirit of the NPRRPassess the social impact on a wide range of paramétati@nal Policy

of Resettl ement and Rehabilitation (2007) a
careful quantification of the costs and benefits that will accrue to society at large, of the desirability
justifiability of each grbjThe adverse impact on affected fa@eitieemic, environmental, social
andculturaheeds t o be assessed in a participatory

2.3.3  The Arunachal Pradesh (Land Settlements and Records) Act. 2000

The Arunachal Pradesh (Land Setteerand Records) Act. 2B80@Gn act to provide a
comprehensive law for land revenue administration for the whole of the state of Arunachal Prad
incorporating customary rights on the land and certain measures of land reforms.

This Act in the histdnAmunachal Pradesh is the first ever attempt to formalize the land and revenue
administration. Thus this Act aims to achielming:fol

e Land Revenue Administration comes in place.

e Customary rights incorporated in the act.

e Record of rights to beppred.

e All unoccupied land i.e. res nullius to be the property of the govt.
e Survey and settlement of land revenue to be done.

e Customary rights getting converted into statutory rights. This also means supplanting
customary rights by statutory rights.

Some of the relevant provisionethatea mention here are as follows:

Title of lands etc. (S8¢:All lands, public roads, lanes, paths, bridges, ditches, dikes, rivers, streams,
nallahs etc. which are not the property of any person or carimeuvelty declared to be the
property ahe G@vernment. Right to mines, quarries, minerals, natural gas, petroleum, etc. shall vest |
theGovernment

Arunachal Pradesh (Land Settlement and Records) Rulesa2@)hto being on 20 July 2005.
Under therpvisions of the rules land settlement and records are proposed to be maintained. Those
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