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Oju Subansiri Hydro Power Corp. (P) Limited Executive Summary Report

OJU- HYDRO ELECTRIC PROJECT GEH MINGPA NE AGAM,
EXECUTIVE SUMMARY.

1. MINCHO NEHE AGAM (INTRODUCTION).
(Moku nge hydro power potential ham hisap kitap bv sabling jila kula CEA nge hebe

minpa dho 150,000 MW oke hydro power potential ngunu ge moku lo Arunachal
Pradesh soka 50,328 MW gobe ripe hela minpa jido CEA nge. Hoke keyi yachok ge
ngunu moku ham huguka luksan mare hela minji doh.) The hydro power potential of the
country has been estimated by CEA as about 150,000 MW and hydropower potential for the
state of Arunanchal Pradesh is estimated as 50,328 MW. Most of this potential remains
unharnessed. Ok CEA Ge milin rilin ne agam loke mingpa kunam hai polo nge April
202, ham ngunu Ge moku lo Bharat lo 46722 MW gobe riji doh, Oke ngunu ge
Arunachal Moku soka 544.55 MW gu meling jipe hela minji doku. As pe the CEA
website (as on April 2022), the total installed hydropower capacity in the country is 46722
MW, of which only 544.55 MW is contributed by Arunachal Pradesh.

Oke India’s National Determined Conrtibution (NDC) ngunu moku eshi ge nidoh
eisi, dorum doriak, donyi ge alu alu hoke ayu ayu hoke polu polu, anying anying ghe
riku eaku nenga, United nations Framwork Converntion ham jilik dunai keh helah
mingpa jitah doh. Oke ngunu ge moku (Bharat) hai sene seyak,sedum sere,kobung
peta hoke mining ge sinam yanam hasi ge aloh akoh (Non-possil) hai 40% gobe alai
negu riling larai hela kah mingpa jidoh okr carbon intensity GDP nge 30-35% reh 2030
ok 2005 ge compare lho. As per India’s National Determined Contribution (NDC) for
Climate change submitted to the United Nations Framework Convention for Climate change,
India has committed to increase its generation capacity from non-fossil resources to 40% of
the total generation capacity and reduce the carbon intensity of its GDP by 30-35% by the
year 2030 as compared to that in 2005. Oke solar hoke wind power hai ngunu ham ale
be relin melin jiru ku, oke ngunu the agum ahi ge weather heka ale be darik daku sapa
riku, The commitment regarding non-fossil fuel capacity is proposed to be met mainly from
installation of solar and wind power capacities, which are infirm sources of power i.e., the
generation from these sources varies significantly with the change in the weather conditions.
Hoke main targe he 440GW gube rilin riku duni (Solar) ok Duri (wind) power loh sal
nge 2030. The target is to add 440 GW through solar and wind power by the year 2030.
Hoke kahi ne solar oke wind power has metin ritin dube ngunu lega be adik aku re
kokin loni, solar or wind power medu kube. Ok thermal power plaints hai mego ache
ache ruku. Ho lega be Hydropwer has ngunu lega be achal be jeruri duku kokin legah

be. Ok hydropower maibo lo ngunu ge moku heka ale be rekin dokin riku, si
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renewable (rekor rekor) ne kam project hai light umu hulin jiku be. Hoke so ge light
umu hai 50.32% anying ge 1962-63 loh 11.6% hoke 20-22.The integration of such large
scale intermittent solar and wind power would cause problems in maintaining grid stability
because generation from the other major source of power i.e., thermal power plants can be
varied within a limited range only. Thus hydropower, which has unique features like quick
ramping, black start capability etc. can play a very useful role in contemplating renewable
source of power in stabilizing / balancing the grid. While there is an increasing need for
hydropower, the share of hydropower generation capacity in total electricity generation
capacity has been steadily declining from a high of 50.32% in 1962-63 to about 11.6% in 20-
22.

Kebi ge project haa mamsa light umu power project ham silu melu jaga jaga
loh mini hai demand menia duku ok so nge project heka jiga jiga loka achal o mini
mini hai melik jhito ke hela mindu ku, alai yachok peke hela. Ok so Kochin kochin lo
addition (mila mila) Power he Natitional Grid ham mila mila laha demand doh
2030.Comparing the projected growth of peak power demand, energy requirement
anticipated and increase in the generating capacity on the basis of new projects proposed
and/or under construction/consideration, it is evident that there is an urgent need to provide
additional power to the National Grid to meet the objective of power on demand by 2030.
Ok netum netum kam kaj (schemes) hai niba niba be melin rilin niadu somai somai
loh. Hoke ale yachuk ne power melin jiku hai ngunu ge muku Northern Easter moku si
hydroelectric power, oke ngunu ge moku Arunachal Pradesh sokah ok ngunu ge
adum akho atu ge sister states si kha ale be project ham rila mela rai. New schemes
have to be taken up immediately and implemented to derive timely benefits.

The most important source of power development in the Northern Eastern region is
hydroelectric power located in Arunachal Pradesh and other sister states.

Oke Oju Hydroelectic Project has ngunu ge moku Upper Subansiri Ishi senik
loh, ngunu ge Upper Subansiri District, Arunachal Pradedsh Hoke ngunu ge rinik koro
ham hydro project merin riku oke hydro power generation legah be. Oju Hydroelectric
Project is located in upper reaches of Subansiri River (called Si Nigit in upper reaches) in
Upper Subansiri district of Arunachal Pradesh and envisages utilization of water of Subansiri
River for hydropower generation. Ok project ham, BOT basis by Oju Subansiri Hydro
Power Corporation Pvt.Ltd New Delhi he SPV nge NAVAYUGA ENGINEERING
COMPANY Ltd, Hyderabad he melin jiru ku. The project is being developed on BOOT
basis by Oju Subansiri Hydro Power Corporation Pvt. Ltd., New Delhi is an SPV of
Navayuga Engineering Company Ltd, Hyderabad.

Oke Oju hydroelectric project ham 2220MW gobe ngune ham rilin hulin jiri ku,

ho lega be ngunu ge moku country heka demand kolin rilin jidu ku. The implementation
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of the Oju hydroelectric project with a capacity of 2220 MW would contribute substantially to
meeting the power demand in the country. Hoke so ge project ham mini mini ge kalik rilik
jidu ku hela minpa jidu ku so project ge CEA oke techno-economic party hai ok report
heka ale be melin jidu kuh. The project was acknowledged as one of the attractive projects
in the ranking studies carried out by CEA and techno-economic viability of the project has
been further established in the present Feasibility Study Report.

Hoke WAPCOS Ltd ham katam ritam jidu ku so the project ge environment
Impact Assesment (EIA) OKE Environmental Managenage Plan (EMP) report nge OJU
HEP lega be. WAPCOS Ltd. has been appointed as a consultant to prepare the
Environmental Impact Assessment (EIA) and Environmental Management Plan (EMP) report
for Oju HEP. Oke so ge report ham MoEF&CC ge guidline ham River Valley
Projects.The Report has been prepared as per MoEF&CC guidelines for River Valley
projects. Hoke asli main yachok nge EIA-EMP puri ne alene alemane ham rilin elin
jireku so ngunu nge OJU Hydroelectrict Project (Dam) ham. The key objective of the
EIA-EMP study is to assess the positive and negative impacts likely to accrue as a result of
the construction and operation of the proposed Oju Hydroelectric project. Hoke alene
ngunu moku jiga esih ham so ge Environment Management Plan (EMP) hai mintam
eatam jidu ku ho kochin lo si jiga eishi shi ale peke hella milin jidu ku so ge EMP hadi
ham., hoke kochin lo OJU Hydroelectric Project hekam alebe kaji taji duku. A suitable
Environmental Management Plan (EMP) has been suggested to ameliorate the adverse
impacts and enhance the positive impacts. A well-designed environmental monitoring
programme covering various critical parameters to be covered in the project construction

and operation phases is also suggested.

2. PROJECT DESCRIPTION: Kam geh Minam Kanam.
The project was originally identified by the Central Electricity Authority. Ok so ge kam dam

ham Central Electricity Aughority has kajik doku hela likling jido ku. The Feasibility
Report was prepared by HDPC in 2004 and was subsequently accepted by CEA. Oke so
geh kam alai nenga HDPC geh mepe ne hela Bingpa do anying 2004 loh, oke hijack
hijack be CEA haka narik suduh ku. The development rights for this project have since
been accorded to Navayuga Engineering Company Ltd. (NECL), Hyderabad by the State
Government of Arunachal Pradesh. Hoke ngunu ge moku eshi oke ale ne rilin elin dobe
Navayuga Engineering Company Ltd.(NECL), Hydrabat oke Arunachal Government
hai rilin melin lai helah kha ale nenge doji doh.. The license was given to the Company to
develop, harness power potential of river Subansiri between FRL 1950 m and TWL EIl. 1670
m for Oju-I (700 MW) and FRL 1650 m and TWL 1300 m for Oju-1l (1000 MW).Oke so kam
ham rine enai dube siti pota hakah so ge Company ham jilen jidhu kuh, oke melin

elein ne harness Power Potential ngunu ge Senyik Koro loke lah FRL 1950 m hoke
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TWL EI.1670 m hai OJU-I (700MW) oke FRL 1650 m oke TWL 1300 m oke OJU-II legah
be(1000MW).

The proposed dam site of Oju HEP is located on Lower Subansiri River between
Redi and Oju villages. So kam OJU HEP hai Senyik Koro legah hoke Oju nampam loh
melik re hela siti pota hai melin jidu khu. The dversion area is downstream of
confluence point of Koyi Siko nallah with Lower Subansiri River. Ok Dam nge lekin loh
eisi olen koji konge Koyi Siko Nallah nge Lower Subansiri Eisi lo olen riku. The
powerhouse is located upstream of the confluence of Tsari Chu nallah and Keru nallah with
Si Nigit River. Ok main powerhouse he Tsari Chu Nallah hoke Keru Nallah gela Si
Nlgit Koro loh mere kuh.

Ngunu nge project he to generate 2220 MW (2100 MW + 120 MW auxiliary (dam
toe)), hoke megu kayi koge jama. Sufficient storage to meet daily peak hour energy
generation requirements. Project components involve a concrete gravity dam and an
underground powerhouse complex connected through a 14.12 km km long headrace
tunnel. Hoke project hai ngunu lega be 100 m aya chalin riku ok, ngunu ge main
powerhouse hai lakbik pele nge Oju koro loh melik tedu ku. Hoke power house ge
eiasi hai Tail race urung loke olen rai. The diversion structure proposed to be used at
the project would be a 100 m high (above riverbed level) concrete gravity dam. The project
has a dam site and powerhouse is located at the right bank of Oju River.The Intake meets
with circular Horse-Shoe shaped Head Race Tunnel (HRT) terminating into the Surge
Shaft followed by a circular pressure shaft leading to the powerhouse. Water from surface
powerhouse out falls in the Oju River through Tail Race Channel (TRC).

2.1 Salient Features/ DAM GE ADUM AKO, OKE MINING NGE RIKU NAM.
The components modified for the project are listed in Table-1. MINI HAM NAKUM NAPA
LAH SOH GE PROJECT HAM ALE YADAH BE MEKUM EKUM NAM AGOM.

Table-1: Salient Features of Oju Hydroelectric Project

A. GENERAL

. Installed Capacity 2220 MW

Main powerhouse 2100 MW (10 x 210 MW)

Dam toe powerhouse 120 MW (2 x 50 MW + 2 x 10 MW)

o State Arunachal Pradesh

° District Upper Subansiri

o River Subansiri / Si Nigit

. Allotted Water Levels FRL= 1950.0m, TWL= 1300.0m
. Y -

. Coordinates of Dam Site tﬁﬂg%%?é%ﬁ%éig
. YT 5

. Coordinates of Powerhouse Site t?::g?ued?gggzg%%%g

B. HYDROLOGY/EISI NGE RILIN KUNAM.
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° Catchment area 9827 sqg.km.
° Submergence Area 42.53 Ha.
. Design flood (PMF) 6031 cumec
. GLOF 2512 cumec
° Gross Capacity 15.588 MCM
° Live Storage 5.50 MCM

C. EARTHQUAKE PARAMETERS/ MOK- HIKJE KAH HUGU RIMA RE KANAM.

PGA value for MCE condition

0.47g horizontal,0.31g vertical

PGA value for DBE condition

0.27g horizontal, 0.18g vertical

Design Seismic co-efficient

0.24g horizontal, 0.16g vertical

D. CIVIL WORKS/ NYI GE RIJI-KOGE.

e Dam (Concrete Gravity)

FRL El 1950.0m
MDDL El 1935.0 m
Dam Top El1953.0 m/1960.0 m

Height of dam above riverbed

100 m upto crest of emergency ungated
spillway at El 1953 m

Length at top 385 m
Number of Blocks 25

Low - level Spillway
Crest elevation El 1900.0 m
Type Breast Wall

Number and size of spillway opening

3 nos., 8.0m (W) x 10.8m (H)

e Crest Spillway

Crest elevation

El 1946.0m

Number and size of spillway opening

2no0.,10.0 m (W) x 13.0 m (H)

e Ungated Emergency Spillway

o Crest elevation

El 1953.0 m

o Number and size of openings

5 nos., 13.0m (W) x 5.5m (H)

. Diversion Tunnel

Number, size, and shape tunnel

2 nos., 12.7m ® Circular

Length of diversion tunnels

DT-I: 1048m, DT-II: 882m

25 year return period non-monsoon flood for

construction season (Oct-May) 1603 cumec
25 year return period monsoon/annual flood 3603 cumec
100 year return period annual flood 4253 cumec
o Cofferdam

Height of upstream cofferdam above riverbed 27.5m
Type Concrete/Colcrete
Height of downstream cofferdam above

. 11m

riverbed
Type Rock fill

° Intake

Numbers and size

2nos., 7.5m (W) x 7.1 m (D).

Crest Elevation El 1924.0 m
Crest Elevation at Intake Gate EL 1917.25m

. Intake Tunnel

o Length 43.893 m (approx.)

o Number, size and shape tunnel 2 nos, 7.5 m @, Circular

o Design Discharge 191.80 cumec in each intake
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Headrace Tunnel (HRT)

Length

14125.79 m (approx.)

Number, size, and shape tunnel

1 no, 10.6 m @, Circular

Design Discharge

383.60 cumec

Surge Shaft

Type Open to Sky (Semi Underground)
Number, size, and shape tunnel 1, 26 m @, Circular
Height 131.09 m

° Valve House at Top
Type Underground, RCC Building
Size 10m W) x25m (H) x 142 m (L)
° Underground Main Penstocks

o Average Length of each main 960.0 m

o Number, size, and shape tunnel 5 nos, 4.0 m O circular

° Underground Unit Pressure Penstocks

o Average Length of each unit penstock 34.15m

o Number, size, and shape tunnel 10 nos, 2.85 m @ circular

° Penstock Erection Chamber at Top (PEC-1)
Type Underground

Number, size and shape tunnel 1, 9 m x 9 m, Maodified D-shape
Length 132 m

° Bifurcation Erection Chamber at Intermediate Level (PEC-2)
Type Underground

Number, size and shape tunnel 1, 10 m x 9 m, Modified D-shape
Length 132 m

° Penstock Erection Chamber at Intermediate Level (PEC-3)
Type Underground

Number, size, and shape tunnel 1, 8 m x 8 m, Modified D-shape
Length 145 m

° Bifurcation Erection Chamber at Bottom (PEC-4)
Type Underground

Number, size, and shape tunnel 1, 8 m x 8 m, Modified D-shape
Length 200 m

o Main Powerhouse
Type Underground

Size 22.7m (W) x46.5m (H) x 296.5 m (L)

Installed Capacity & Number of units

2100 MW / 10 units (210 MW each)

Type of turbine

Pelton

MIV Inside the Powerhouse

° Transformer Hall

Type Underground

Size 16.5m (W) x 25.5m (H) x 314.85 m (L)

Main TRT

Number, Size(WxH) and shape

2 nos., 11 (m) (W) x 8 m (H) Modified D
shape

Length

TRT-1=1119.7 m,
TRT-2=1114.68 m

Pothead Yard

Type and size

| Outdoor / 50.0m(B) x 158.0m(L)

Main Access Tunnel

Size (WxH) and Shape

8.0 m x 8.0 m Modified D-Shape

Length

719 m

. Access Tunnel to HRT
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Numbers, Size (WxH) and Shape | 5nos, 6.0 m x 7.0 m, Modified D-Shape
o Dam Toe Powerhouse

Type Surface powerhouse on left bank

Size 22.0m (W) x35.0m (H) x93.0 m (L)

Installed Capacity & Number of units

120 MW / 2 units (50 MW each) + 2 units
(10 MW each)

Type of turbine Vertical Axis Francis

Main for 50 MW units, 2 nos. - 4.0 m ¢

Penstock Main for 10 MW units, 1 no. 2.5 m ¢

Unit for 10 MW units, 2 Nos. - 1.77 ¢

2.2 NGUNU MOKU NGE KEDE PROJECT HAM MELIK JIKU NE KEDE JERURI NAM.

Land Requirement

The total land requirement for the project is about 758.30 Ha. The details of component

wise land requirement are given in Table-2 (a) and (b) respectively.

Table-2 (a): Component Wise Land Requirement

Description Area (Ha.)

Submergence Area including riverbed 43.2
Dam complex & utilities facility Area 77.3
Riverbed on downstream of Dam Axis 3.2

HRT up to surge shaft including Adits 38.9
Powerhouse complex including Pothead yard 115.7
Store, work shop & Penstock fabrication yard 50.0
Permanent Colony, Transit Camp & Guest House 60.0
Labour Colony 20.0
Quarry Sites 100.0
Muck Disposal Areas 105.0
Aggregate Processing and Batching & Mixing Plant 20.0
Project Roads 122.5
Explosive Magazine 2.5

Total

758.3 say, 760 ha

Table-2 (b): Component Wise Land Requirement

Description / Components Area (Ha.)
Submergence Area 33.66
River Bed Area 8.87
Area between submergence and Dam Top Elevation 1960 m 5.81
Muck Dumping Area (D-3) 2.50
Guest House 1.50
Helipad 0.85
Project Road (R-17) 3.57
Rock Quarry (RQ-1) 23.12
Aggregate Processing Plant (APP-1) 2.92
Project Road (R-5) 6.67
Batching and Mixing Plant (B&M-1) 0.82
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Description / Components Area (Ha.)
Batching and Mixing Plant (B&M-2) 1.00
River Bed Area 2.52
Project Road (R-5, R-6, R-8, R-9 & R-10) 3.50
Dam Complex 22.53
Muck Dumping Area (D-1) 0.95
Muck Dumping Area (D-2) 0.99
Project Road (R-7) 6.86
Explosive Magazine (MZN-1) 3.12
Project Road (R-7) 7.08
Area for Misc. Work Facility-1 4.34
Security Camp-1 0.49
Store-1 1.66
Workshop-1 2.11
HM Contractor Camp 4.00
Muck Dumping Area (D-4) 9.79
Permanent Colony (PC-1) 31.93
Rock Quarry (RQ-2) 1.63
Temporary Colony (TC-1) 4.01
Muck Dumping Area (D-5) 6.00
Project Road (R-1, R-4, R-5 & R-6) 19.53
Rock Quarry (R-3) 9.08
Muck Dumping Area (D-6) 13.13
Batching & Mixing Plant (B&M-3) 2.15
Adit Portal (AD-2) 0.55
Project Road (R-1) 8.88
Permanent Colony (PC-2) 8.42
Muck Dumping Area (D-7) 11.32
Temporary Colony (TC-2) 2.30
Project Road (R-1) 10.80
Rock Quarry (RQ-4) 10.66
Adit Portal (AD-3) 0.30
Project Road (R-1) 12.86
Aggregate Processing Plant (APP-2) 4.08
Permanent Colony (PC-3) 31.65
Batching and Mixing Plant (B&M-4) 2.14
Temporary Colony (TC-3) 5.00
Aggregate Processing Plant(APP-3) 4.08
Project Road (R-1) 36.97
Rock Quarry (RQ-5) 17.52
Adit Portal (AD-4) 0.26
Batching and Mixing Plant (B&M-5) 2.15
Project Road (R-1 & R-16) 27.22
Temporary Colony (TC-4) 4.60
Temporary Colony (TC-5) 6.40
Explosive Magazine (MZN-2) 2.02
Aggregate Processing Plant(APP-4) 2.58
Muck Dumping Area (D-10) 6.24
Project Road (R-1, R-11, R-16) 47.62
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Description / Components Area (Ha.)
Muck Dumping Area (D-9) 22.92
Penstock Fabrication Yard (PFY) 2.84
Area for Misc. Work Facility-2 1.62
Store and Warehouse-2 (S&W-2) 1.00
Store and Warehouse-3 (S&W-3) 2.66
Workshop-2 (WS-2) 2.17
Working Area/Storage EM Contractors (EM) 2.80
Security Camp-2 0.50
Power House Complex 68.45
Project Road (R-1,R-2,R-11,R-13,R-14 & R-16) 55.52
Muck Dumping Area (D-11) 8.05
Adit Portal (Adit 5 to HRT) 0.50
Project Road (R-12) 0.87
TRT Outlet 1.13
Total Area (Ha.) 686.34
Notional Area (Ha.)
Dam Complex, Power House Complex, Adits, HRT, Road Tunnel 63.72
etc.
Grand Total Area (Ha.) 750.06

3. KAMKAJ GE JERURI NAM :CONSTRUCTION SCHEDULE
It is proposed to complete the project and commission all the ten units in a period of

72 months from the date of start of the project.

4. PROJECT COST
The total cost of the project at November, 2023 price level has been estimated as
Rs. 31356.40 Crores. The summary of costs is given in Table-3.

Table-3: Estimated cost of project

S. No. ltems Cost (Rs. Crore)
1. | Cost of Civil & HM Works 15581.26
2. | Cost of Electro-Mechanical Works 4440.00
3. | Cost of Transmission System Works 883.00
4. | Total Hard Cost 20904.26
5. | Total Escalation 6271.28
6. | Total IDC & FC 4180.85
7. | Total Completion Cost of Project 31356.40

5. SITI PURI NGE MOKUH/ STUDY AREA
Siti puri nge mokuh nge lekin be liklin jidoh (The study area as considered for the study
is described below):

e Ishi ngv lumlik kogeh jiga jiga ham kedeh ngv melik jidoh . Land to be
acquired for various project appurtenances including reservoir submergence

e Alin alin ngo ishi aring loh aji nengv ham project hai 10 Km ngo riji re. 10
km on either side from the periphery of reservoir submergence

¢ Jiga ham 10Km gove mining adum akho, lakchi lakbik ham kah ishi ngv ara
lo nalin jidoh . Area within 10 km radius of various project appurtenances
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e Nichi Nichi ne jagah jagha hekam kachi taji lakh melin jidoh. Catchment area
intercepted at dam site
e Ok 10 Km project ge lekin loh 10Km gobe melin jidoh Tali Race Tunnel

Lokeh. Area upto 10 km downstream from tip of Tail Race Tunnel

6. AGUM AIYI GE ENVIRONMENTAL BASELINE STATUS:

Environmental quality of the region helps to assess the level of pollution and prediction of

impacts of the region. Ngunu ge agum aiyi ge environment ham nachu nayi ok gandha
pandha madu be ngu ham torliya lariya jiri ku. The baseline status of the environmental
guality has been monitoried with respect to air, water, soil and noise in the study area. The
monitoring was carried out for three seasons’ viz. pre-monsoon, monsoon and winter
season. Hoke soh ngunu ge agum aiyi ge dori, nido onam hoke donyi ninam haka
karia taria jine kah doji riku, so ge project hoka.

6.1 Climate/ Agum Aiyi ge Dogum Dori,Nyido Eisi,Donyi ninam hoke Nidoh ojam:

The entire year is broadly divided into four following seasons as per the classification of the
Indian Meteorological Department (IMD): Aying saal (year) ham bakh/bapi ngobe kilen
jidho, ngunu nge Bharat Meteological Departement/Karia taria ne eayi hai.

Winter season/Sekar polu : December to February
Pre-monsoon season/Achuk Ogu kunam : March to May
Monsoon season/Oggu polu : June to September
Post-monsoon season/Achuk Sekar polu : October to November

The temperature in the region starts dropping in the month of October and low temperature
continue upto March. October polu loke achu gu sekar hai karlin jido ku oke so ke nido
onam ham aying saal lo 128.5 gobe okum rai. The maximum temperature observed
throughout the year ranges from 31.1°C to 28.14°C. The minimum temperature ranges from
9.8°C to 18.83°C. The total annual rainfall in the project area district is 2609 mm. The
average number of rainy days in a year is about 128.5.

6.2 Topography/ MINING NGE KEDEH HOKE JIGAH AKIN GOBE KAKUM NAKUM
NAM:

The project area located in Higher Himalaya is characterized by highly rugged topography

with precipitous hill slopes and deeply incised narrow valleys with steep abutment slopes.
Soh ge project hai aya Himalayas chudung lah rido. Hoke chadun lai lah leking be eri
ku. In general, altitude in the area varies between 800 m near Taliha in the south and 2550
m at Maza in the north. Oke 800m Taliha nampam ham altitude oke akin lo 2550 m gobe
Maza aya. However, topography around Taksing is relatively less rugged. The river
Subansiri, Trunk River in the area flows through a narrow V-shaped valley in general. Mean
yearly relative humidity at 08:30 hours is 86% and 85% at 17:30 hours. The monthly
average humidity is lowest in Mar (69.5%) and highest in July-August (83%). Hoke
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Taksing hai achu achu gu lagi mire so ge humidity hai 08:30 gunta hai 86% ukha 17:30
gunta. Hoke March moina loh ache re 69.5% hoke July gela August lo 83 % gobe rire.

6.3 Seismicity/ Adum ako kinam panam.

Arunachal Pradesh is located between the Indian and the Eurasian plates in North-eastern
India. The earthquake activity in this region is due to the Indian plate diving (thrusting)
beneath the Eurasian plate. As per Seismic Zonation Map of India, the project area lies in
Seismic Zone V. Ngunu ge moku hai Arunachal Pradesh si India home Eurasian Pinko
nge moku ko dolin jido.

6.4 Soil Quality/KEDE NGE ALE NAM.

The pH in various soil samples ranged from 7.45 to 7.58, 7.48 to 7.60 and 7.18 to 7.69 in
Post-Monsoon, Pre-Monsoon and Monsoon seasons respectively, which indicates that it is in
neutral range. Electric Conductivity ranged from 382 uS/cm to 536 uS/cm, 486 uS/cm to 537
puS/cm and 478 uS/cm to 549 uS/cm in Post-Monsoon, Pre-Monsoon and Monsoon seasons
respectively. The soil type of the area is majorly sandy loam category. Ngunu ge moku ge

kedi shi so ge project lega be ale pe hele mingpa doh.

6.5 Water Quality/ EISI NGE ALE NAM.

There are no major sources of pollution in the catchment intercepted at the project site. The
water quality was assessed by collecting water samples at 7 locations and analyzed for
physico-chemical parameters. The BOD and COD levels are quite low, which indicate the
absence of organic pollution loading. This is mainly due to the low population density and
absence of industries in the area. The heavy metal concentration in the study area is below
the permissible limit used for drinking purposes. Soh ge moku soka ganda panda heka
rilin elin jima re oke eisi heka achal be sapa sakun jipe ke hela kalin jidoh, hoke eisi

arin loh luha, pahajebe rine kah doji do.

6.6 Noise Levels/ TERAM KAYA HOKE ALE MANE MILING NAM:

The noise levels were recorded at 7 locations during environmental monitoring. The
parameters like Lmax, Lmin and Leq were recorded. So ge reram kaya hoke ale mane
miling nam so ka nakum napa meji pen eke hela mingpa do jaga jaga loke 7 allak allak
loke oke adu ni achal be mingpa mare hela minpa doh. The day time equivalent noise
level at various sampling stations ranged from 52.8 to 58.1 dB(A), 43.17 to 44.16 dB(A) and

43.52 to 45.7 dB(A) in post-monsoon, pre-monsoon and monsoon season respectively. The
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noise levels observed in various seasons were well within the permissible limit (55 dB(A))

specified for residential areas.

6.7 Ambient Air Quality/AGUM LOKE AJI NE DORI ;

With respect to ambient air quality, concentrations of PM1o, PM25, SO2, NO2 and CO were
monitored at 6 locations in the study area covering three seasons viz. Pre-monsoon,
monsoon and winter seasons. The maximum concentration at all the attributes is observed
within the prescribed limits of National Ambient Air Quality standard applicable for rural
residential area. Agum loke aji ne dori hai so ngunu ge nampam nampam ge niyi lega

be achal ale re hela minji doku.

6.8 Land Use Pattern/ KEDE GE KAM AJI NE;

The land use pattern of the study area was studied based on digital satellite imagery data
procured from National Remote Sensing Centre (NRSC). The major landuse category in the
study area of Oju HEP is dense vegetation, as it accounts for about 58.50 % of the study
area followed by Barren land (17.63%). Snow covered area accounts about 15.21% of the
study area. Kede ge kam aji ne so kam Kalin rilin pene k hela mingpa do, oke so kane

party hai National Remote Sensing Centre(NRSC) gedih ham kalin jidu ku.

6.9 Flora/ SENNE, UJI OHO,

The forests present in the proposed Oju HE Project area have been grouped into different
forest types, following the classification of Champion & Seth (1968). Oju HE Project moku
jaga ham alak alak sene sene ham baak baak Iha dolin rilin jiduh ku.

The major forest types observed in the study areas are discussed as below:

Assam alluvial Plains semi-evergreen forests (2B/C1la)
Eastern sub-montane semi-evergreen forest (2B/C1b)
Secondary moist bamboo brakes (2B/2SI)

East Himalayan Sub-tropical wet hill forests (8B/CI)
East Himalayan wet temperate forests (11B/C1)

East Himalayan dry temperate coniferous forest (13/C6)

Ecological studies were conducted during three seasons within study area. The floristic
composition in terrestrial ecology includes tree, herbs, shrubs, lianas and parasites.

From the floristic survey, during three seasons (Post- Monsoon, Pre-monsoon & Monsoon),
a total of 243 plant species belong to 89 families recorded from study area. The most
dominant families were- Asteraceae (22) followed by Poaceae (25), Urticaceae &
Orchidaceae (13), Cyperaceae (11), Araceae & Rubiaceae (9), Polygonaceae (8), Fabaceae
(7), and Lamiaceae (5).

The dominant tree species recorded were Pinus spp. (Taru), Juglans regia (Targa), Alnus

nepalensis (Utis), Altingia excelsa (Jutuli), Duabanga grandiflora (Khokon), etc. The tree
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density at various sampling sites ranged from 190 to 300 trees per ha. Hoke so ge sene
ham Pinus spp. (Taru), Juglans regia (Targa), Alnus nepalensis (Utis), Altingia excelsa
(Jutuli), Duabanga grandiflora (Khokon), etc.

Most of the the species recorded in the study area are common, few are scarce and rare. As
per IUCN Red Data List, none of the species fall in threantened category.

6.10 Fauna/ MOTUM GE SEMIN, SEDUM,SERE, SEBI, MINNING HAM MINGLA :

As per the field studies conducted for three seasons 23 mammals recorded from study
areas. The dominant mammal species reported in the study area were Macaca mulatta
(Rhesus monkey), Herpestes edwardsii (Mongoose), Canis aureus (Jackal), Cannomys
badius (Bay bamboo rat), etc. So, se

The common avi-faunal species were recorded in study areas were Ardea alba (Great
Egret), Actitis hypoleucos (common sandpiper), Alcedo atthis (common kingfisher), Columba
livia (blue rock pigeon), Bubulcus ibis (Cattle egret), Anthus rufulus (paddy field pipit), Anas
creaca (common Teal), Pericrocotus cinnamomaus (small minivet), Passer domesticus
(Indian house sparrow), Gallus gallus (Red jungle fowl) Pycnonotus cafer (red vented
bulbul). Jiga Jiga loke puri lah kaku nenge ngunu ge moku sohka 23 alak alak ge
motum ge semin ham kado hela mindo ku. Hoke so nge panam sim Macaca mulatta
(Rhesus monkey), Herpestes edwardsii (Mongoose), Canis aureus (Jackal), and
Cannomys badius (Bay bamboo rat),

The dominant butterfly species recorded during field study were Eurema hecabe (common
grass yellow), Cethosia cyane (Leopard lacewing), Vanessa cardui (painted lady), Papilio
polytes (Common Mormon), Appias albino (Common albatross), Papilio Helenus (Red
helen), Neptis hylas (common sailer), and Junonia orithya (blue pansy). Hoke pubi latha
jarnam hai kheka palin doh Eurema hecabe (Akin ne naming nasa yellow), Cethosia
cyane (Leopard lacewing), Vanessa cardui (painted lady), Papilio polytes (Common
Mormon), Appias albino (Common albatross), Papilio Helenus (Red helen), Neptis
hylas (common sailer), and Junonia orithya (blue pansy).

6.11 Aquatic Ecology/ Eisi Aring loh donam rinam:

The aquatic ecology i.e. phytoplankton, zooplankton and benthic life is observed to be very
poor in the Stusy Area. Fish diversity is poor in the project area, mainlyon account of sub-
temperate type climate and habitat structures in upper reaches situated beyond Limeking
circle to Taksing circle of border area of Upper Subansiri district due to high gradient of river
Subansiri and headwater streams joining it in the project vicinity. Only two fish species,
snow trout and Pseudechnius sp., were are observed in the river reach length in project
vicinity. However three more fish species are found present in the downstream region after
Limeking i.e. Garra gotyla, Botia sp. and Barilius sp that may be due to local migration at the

end of monsoon period. Ngunu ge project eisi arah loh nguyi, nguka oke kebi kebi nge
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semin domin panma hai jadah be pama k hela minji doh. Oke ayom ge alak alak chich

ham pami doh, Garra gotyla, Botia sp. and Barilius sp oke ngunu ge jig age panam.

6.12 Socio-Economic Impacts/ NGUNU GE MOKU RIKU DOKU GE NAMPAM ARA LAH:
The study area has 14 villages with a total population of 532 comprising 49.62% of male and
50.38% of female population. The dominant caste in the study area is Scheduled Tribe
accounting for 97.56% of the total population. Ngunu ge moku so 14 nampam oke so the
nyi done hai 532 gube riming doh oke nilo hai 49.62% goh, oke Nyime hai 50.38%
gobe ridoh. Hoke mining ham kibo 10h97.56% goh.

The population involved in economically productive activity constituted about 51.34% of the
total population. On the other hand, non-working population, which is not involved in any
kind of economic activity, constituted 48.66% of the total population. The main working
population comprises 37.46% of the total working population. Marginal workers constitute
about 62.54% of the total working population. Hoke atu boge denam tenam ham kah

melin rilin suniya doh. Hoke hidi gobe melin rilin jekah hisap kitap kama doh.

7. IMPACTS AND MITIGATION MEASURES/ KAYI HOKE ACHE NGUNU JEGA HAM
ALE MABE HOKE ALE NE KATAM KUNAM.

Based on the project details and the baseline environmental status, potential impacts as a
result of the construction and operation of the proposed Oju hydroelectric project have been
identified. The likey impacts on various aspects of environment are covered in the following
Sections. So ge project ham kalayi kula kula ale ne ale mane ge rilin elin kunam katam
doh.

7.1 Impacts on Water Environmental/ Eishi ge rinam panam.

a) Construction Phase/ meling rilin ne katam nam

i) Sewage from labour camps/ doku riku jaga,

Construction of proposed project is likely to last for a period of 6 years. The domestic water
requirement of the staff/labour colony is 0.26 mld at the rate of 70 Ipcd. It is assumed that
about 80% of the total water supplied is generated as sewage. Thus, total quantum of
sewage generated is in order of 0.21 mld. The BOD load contributed by domestic sources is
about 203 kg/day. A Sewage Treatment Plant is proposed to be installed in various labour
camps to treat the sewage, prior generated in the project colony. So ge project ham 6 sal
lo melin re hela mingpa do oke eisi ge jinam panam heke pura hisap kitap be melin

jidoh aho ahi unko b kalin jidoh.

i) Effluent from crushers/ Dangda panda ge olen rilen jiku, Crusher loke.
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A stone crusher is installed at the project site. Water sprinkling system is installed in the
crusher to arrest the fugitive dust generated dusring operation. The effluent thus generated
in the crusher would contain high-suspended solids. The effluent, if disposed without
treatment can lead to marginal increase in the turbidity levels in the receiving water bodies.
The wastewater shall be treated in settling tank to remove suspended solids from the
wastewater before discharging in to Subansiri River. So aelin crusher ham melik jire ku
project jiga lo, hoke so ge eisi ge olen rilen jinam hekah ale re.

iii) Effluent from Workshops/ Kam ge riku eku jega:

As a part of infrastructural development for the project, workshops would be set up during
construction phase. The effluent from workshops will have high oil & grease levels and
suspended solids as well. The effluent if disposed without treatment can lead to unsightly
conditions in the receiving water bodies on account of high oil & grease levels.

The effluent from the workshops will be treated in Oil & Grease Separator Units, prior to
disposal. Hoke so ge kam kaj riku eku ham ngunu ge project jega loh melik teri ku.

Hoke to ale be rilin elin lah kam heka ale me kaji taji re.

b) Operation phase/ Relin Elin jiga.

During project operation phase, due to absence of any large-scale construction activity, the
cause and source of water pollution will be much different. Since, only a small number of
O&M staff i.e. about 40 to 50 technical staff will reside in the area in a well-designed colony
with sewage treatment plant and other infrastructure facilities, the impact of water pollution
due to disposal of sewage will be insignificant. Ngunu ge project lega be name dolen rilen
koge hamka ale be kalin talin jidoh ku. Hoke ale be ache ache colony type heke melin
The sewage generated will be treated in a Sewage Treatment Plant (STP), prior to disposal.

Thus, no impact on receiving water body is anticipated.

ii) Impacts on Reservoir water quality/ Eishi ge alene kakum kone;

The proposed project is envisaged as a runoff the river scheme, with significant diurnal
variations in water level. In such a scenario, significant re-aeration from natural atmosphere
would take place, which will maintain Dissolved Oxygen in the reservoir. Thus, in the
proposed project, no significant reduction in D.O. level in reservoir water is anticipated.Eisi
heka ale ale be kalai Iha ale be kakum kappa jire ku. Ok so ge agum loh dori dopa eisi

rinam panam haka ale be rilin eilin jiri ku.
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iii) Sediments/ ACHE ACHE NE NEMING NESA, OKE SENE SEYAK, ELING :

Any river which flew through a steep gradient would carry a significant amount of sediment
load, depending on the degradation status of the catchment. The proposed project is
envisaged as a runoff the river scheme. The gates of the dam shall be opened at regular
intervals to flush out the sediments. Thus, in the proposed project, sedimentation problems
are not anticipated as flushing will be done at regular intervals, to clear out the sediments
Jiga jiga loke eisi ge senik seko hai, nemin nesa, sene seyak oke eling achal be nula
eadu ku, hoke so ge nemin nesa, sene seyak oke eling, ham jiga jiga lo nunu la haji
doh eshi hai, so hebe rije kah project ham ale be kaji taji la melin re.

7.2 Impacts on Air Environment/ Dori ge rinam panam

a) Construction Phase/ Meku jiga

i) Emissions from DG sets/ DG ge rilen elin nam.

The power requirement for construction activities is estimated about 25.0 MVA. The
operation of DG sets would lead to air pollution on account of increased SO2 emissions from
DG stack.

It is proposed to install scrubber in DG sets, and use river water as a washing medium to
clean the exhaust gas. In scrubbers, the exhaust gases are sprayed with liquid in order to
remove the SO, before it will be emitted to the air. Scrubbers are capable of removing
up to 95% of the SOy in the exhaust gases. The exhaust gases when sprayed with water at
a high flow rate, and the SOx in the exhaust gas is converted to sulphurous acid (SO3?7) and
sulphuric acid (SO4?7). So ge project lega b minim ham kaling talin la kam kaj ha pura
riji eji re, nido eshi, dogum dori mining ham kaling lai lah.

i) Emissions from crushers/Crusher misen loke ningku nam;

The operation of the crusher during the construction phase is likely to generate fugitive
emissions, which can move even up to 1 km in predominant wind direction. During
construction phase, one crusher each is likely to be commissioned near proposed dam and
proposed power house sites. During crushing operations, fugitive emissions comprising
mainly the suspended particulate will be generated. Since, there are no major settlements
close to the dam and power house sites; hence, no major adverse impacts on this account
are anticipated. So ge crushers misen loke ningku nam amak, aka hoke nechu neya
ham, jiga jiga loh peli moku mabe, ale be rikum ripa mola project ge party ham mere

ku hela mingling jidu ku.
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During the layout design, care shall be taken to ensure that the labour camps, colonies, etc.
are located on the leeward side and outside the impact zone. (say about 500 m on the wind
direction) of the crushers.

iii) Fugitive Emissions from various sources/ JAGA JAGA LOKE PELI KUNAM
GANDA PANDA NE NECHU NEYA:

The fugitive emissions i.e. mainly dust pollution is contributed by the vehicular traffic and
storage of sand and other aggregates. During construction phase, there will be increased
vehicular movement. Lot of construction material like sand, fine aggregate are stored at
various sites, during the project construction phase. Normally, due to blowing of winds, some
of the stored material can get entrained in the atmosphere. However, such impacts are
visible only in and around the storage sites. The impacts on this account are generally,
insignificant in nature. SO project so meku bolo, jaga jaga loke nechu neya ham rilen
elin riku. Hoke so ge nechu neya ham hogulo hogulo rikar ekar riku, ho lega be
project ge rine ene ham kalin rilen jidu ku.

The fugitive emissions i.e. mainly dust pollution is contributed by the vehicular traffic and
storage of sand and other aggregates. Currently, during crushing of the muck, moisture
content is maintained in the sand and other aggregates by spraying water to arrest the
entrainment of dust. Due to wet condition of stored material, fugitive emissions are

controlled.

iv) Dust emissions from muck disposal/ NECHU NEYA HAM JIGA JIGA LOH TOGGA

KUNAM.

The loading and unloading of muck is one of the source of dust generation. Since, muck will

be mainly in form of small rock pieces, stone, etc., with very little dust particles. Significant

amount of dust is not expected to be generated on this account. Thus, adverse impacts due

to dust generation during muck disposal are not expected. So ge ache ache ne nechu neya

ham ache ache berilen erin kure ku hoke shi ka eisi lo hoyo hoche jeka hugu rimare.

b) Operation Phase / Kalin talin nam.

In a water resources project, no major impacts on air environment are envisaged during project

operation phase. So ge project ham dori rinam, nido onam panam heka kariya tairya riku.

7.3 Impacts on Noise Environmental/ GAM SIDU DUNAM HAM TERAM KAYA;

a) Construction phase/ Kam riku ne jigah.

i) Impacts due to operation of construction equipment/ Kam dam ge riku ne
sonam panam hai:

A cumulative effect of surface excavation activities at Dam complex generates enormous noise

and vibration in the project and its surrounding areas. Controlled blasting shall be adopted to

reduce the noise. With these measures the noise levels are attenuated significantly.
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Regular servicing and maintenance of these of various construction equipment shall control the
noise levels. The DG sets shall be provided with adequate enclosures to attenuate the noise
levels. Controlled blasting is adopted to reduce the noise. With these measures the noise levels
are attenuated significantly. So ge project ham hidi negu bom hom toje kaa, hoke machine
heka hidi nego, hiknam donam doje kaha hugu rima re, ok kalin talin kah rire ku.

Notification will be given to residents within 300 feet (about 90 m) of major noise generating
activities. The notification will describe the noise abatement measures that will be implemented.
Monitoring of noise levels will be conducted during the construction phase of the project. In
case of exceeding of pre-determined acceptable noise levels by the machinery will require the
contractor(s) to stop work and remedy the situation prior to continuing construction. Hoke
kobar pata ham ado ado kolo 300 feet oke 90 m ge agum loke hudu haka dulen telen teje

kaha hugu rime mare .

i) Impacts on labour/ KAM LO RIJI EAJI NE NYI,;

The effect of high noise levels on the operating personnel needs to be considered as this
may be particularly harmful. It is known that continuous exposures to high noise levels above
90 dB (A) affects the hearing acuity of the workers/operators and hence, shall be avoided.
The ear muffs or plugs shall be provided to the workers operating in the high noise areas.
The working hours of the laborers working on dredgers will decided considering the
guidelines of Occupational Safety and Health Administration (OSHA). So ge kam ham riji
eji nenga kam, ale be kaji taji riku, hoke nerur haka hugu rima dube alebe yekun yera
heka jilen riku so kam riji nenga.

b) Operation phase/ Kam ham relin elen jinam:

There will be no high noise generating equipments/operations during operation phase. So
kam soka kayi kayi ne sonam tanam he rilen jiri ku,

7.4 Impacts on Land Environment/Kedhi lega be.

a) Construction phase/ Kam riku lega beka
i) Changes in land use and land cover/ Kede moku soka yadnam panam hoke so kede

so ka ale be kalik nam.

The land use of 43.2 ha forest land coming within submergence area shall change into water
body. The change shall be permanent and irreversible.The land use class of forest land 381
ha for various project components and forest land (149.73 ha) shall change to built-up area
as a result of construction of the project. So project lega be ngune ge moku ham 43.2 ha
modi ieshi go aring be ari ku hoke eisi heka achu gu alak alak riku.

i) Impacts due to Reservoir Submergence/ Eishi aring be aji kunam

Due to submergence, major impacts will be on river regime which will change from riverine

to lacustrine state, which implies that the area of water body shall increase as the existing
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land use under agriculture and forest shall change to water body. The change in land use

shall be permanent.

Based on ownership status of land to be acquired for various project appurtenences,

appropriate compensatory measures shall be implemented. Ngunu ge project som ribo lo,

ngunu ge rongo kedi eshi hoke, bagan bari heka eishi aring be aji riku kene kene

i)

Impacts due to Road Construction/ NAMTE ALING MENAM:

A network of project roads would be constructed to improve access to various work sites.

These roads would be linked either to existing roads or to the project roads themselves. The

roads are required to ensure easy transportation of construction material, equipment at site.

The key impacts due to road are listed as below. So project lega be namte namda hekam

ale ale be merik jiri ku jega jega loke.

¢ Removal of trees on slopes and re-working of the slopes in the immediate vicinity of

roads can encourage landslides, erosion gullies, etc. Sene seyak hekam ale be kala
lekin jiri ku, hoke kala tala mere.

e Construction of new roads increases the accessibility of a hitherto undisturbed areas

resulting in greater human interferences and subsequent adverse impacts on the
ecosystem. Namda meku bolo minin lega be ale riku.

e Increased air pollution during construction phase. Dori ganda panda heke ningji

riku so namda mebolo.

Management Measures/ Kalin talin hoke kadum tapa jinam.

The various aspects to be considered while making the project roads are briefly described in

the following figures and paragraphs./ Alak alak kam dam ham ale be kala rilen jiri ku.

Construction/ Kam Rinam panam;

Area for clearing shall be kept minimum subject to the technical requirements of the
road..

Where erosion is likely to be a problem, clearing operations shall be so scheduled and
performed that grading operations and permanent erosion control of features can follow
immediately thereafter.

Method of balanced cut and fill formation shall be adopted to avoid large difference in cut
and fill quantities.

Cut slopes shall be suitably protected by breast walls, provision of flat stable slopes,
construction of catch water and intercepting drains, treatment of slopes and unstable
areas above and underneath the road, etc.

Landslide prone areas shall be treated with location specific engineering protection
measures.

Where rock blasting is involved, controlled blasting techniques shall be adopted to avoid
over-shattering of hill faces.

Excavated material shall be disposed afer taking due measures. Namda ham kala tala
riri ku. Kede yamnam panam heka kala riji ku. Hoke bom tonam panam heke kala
riji riku
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Drainage/ Nallah

¢ All artificial drains shall be linked with the existing natural drainage system.

e Surface drains shall have gentle slopes. Where falls in levels are to be negotiated, check
Wiers with silting basins shall be constructed and that soil is not eroded and carried
away by high velocity flows.

e Location and alignment of culverts should also be so chosen as to avoid severe erosion
at outlets and siltation at inlets. Mini ge selek sechak onam ham kihi ne nallah lo olen
mori ku hoke so kam heka ale be riri ku.

Grassing and Planting/ Sene ache ache lenam’;

e Tree felling for road construction/works should be kept bare minimum and strict control
must be exercised in consultation with the Forest Department. Equivalent amount of new
trees should be planted as integral part of the project within the available land and if
necessary, separate additional land may be acquired for this purpose.

o Afforestation of roadside land should be carried out to a sufficient distance on either side
of the road. So ge achi achi ne sene lenam ham so ka forest department heke teka
kaka lai la ale be leji riku hoke sene so ka ale ale ne lelin jiri ku.

iv) Impacts due to location of construction equipment/ so ge jiga jig age kam riri
nyi soman ham;

Various types of equipment will be brought to the site, including crushers, batching plant,
drillers, earthmovers, rock bolters, etc. The siting of this construction equipment would
require significant amount of space. Similarly, space will be required for storing of various
other construction equipment. So kam riri ni alak alak ge sonam haka rine riku, JCP,
bulldozer alag alag ne sonam hai.

Efforts shall be made to site the contractor’s working space in such a way that the adverse
impacts on environment are minimal, i.e. to locate the construction equipment, so that an
impact on human and faunal population is minimal. Hoke agum ayi ge semin, sedum sere
mining mining heka kaji taji reku.
V) Impacts due to Muck disposal/ Alemane nechu neya ham jola joha nam;

The total quantum of muck to be generated shall be 54.85 lakh m3, considering 45%,
swelling factor. About 10.97 lakh m® of muck is proposed to be utilized. Thus, (54.85-10.97)
43.88 lakh m® of muck, which shall be disposed at designated sites. 09 Muck disposal sites
are identified near to project site. The capacity of muck disposal sites is 131.32 lakh m3.
Various activities proposed as a part of the management plan are given as below: alemane
ganda panda heka ado ado lo jola johariku ke hela mingpa jidu ku..ado ado loke.

Land acquisition for muck dumping sites

Civil works (construction of retaining walls, boulder crate walls etc.)

Dumping of muck

Levelling of the area, terracing and implementation of various engineering control
measures e.g., boulder, crate wall, masonry wall, catch water drain.

Spreading of soll

o Application of fertilizers to facilitate vegetation growth over disposal sites.

WAPCOS Limited 20



Oju Subansiri Hydro Power Corp. (P) Limited Executive Summary Report

For stabilization of muck dumping areas following measures of engineering and biological
measures have been proposed.
Engineering Measures/ KAM RINE NIGAM GE RINAM HEKA KALIN JIRI KU.

Wire crate wall
Boulder crate wall
R.C.C

Catch water Drain

Biological Measures/ NGUNU GE ENYI, SEMIN ALAK ALAK HEKA KALIN JIRI KU

¢ Plantation of suitable tree species and soil binding species

¢ Plantation of ornamental plants

e Barbed wire fencing
Vi) Impacts due to Land Acquisition/ Land ham nalin rilen jinam hoke kedi pakor

kunam.

The total land required for the project including for building and roads etc. is about 750.06
ha, out of which 683.48 ha is to be acquired permanently and 66.58 ha to be acquired on
temporary basis. No cultivable or homestead land is required by the project.
Based on the ownership status of land, appropriate compensatory measures have been
formulated. So ge project lega be kedi hake ale be melin rilen jiri ku atu atu boke
nampam heka.
b) Operation Phase/ Relen elen jiku nam.
No additional land will be procured during operation phase. No additional muck dumps/
storages/installation of additional machineries will be established. No tree felling is
envisaged. With these mitigation measures, the impact on the land will be insignificant. Kede

ham naku bolo kebi kede ham nama riku.

7.5 Impacts on flora/ Motum ge singne singya

a) Construction phase/ Kam riku nam

i) Impacts on Terrestrial flora due to increased human interferences/ ngunu ge nyi ge
lega be motum ge semin he neya neya nam.

During project construction phase, labour population is likely to congregate near various
construction sites. It can be assumed that the technical staff likely to congregate will be of
higher economic status and will live in a more urbanized habitat, and will not use wood as
fuel.

All the labours/staff are accomodated in well planned colony within project area. Well
designed kitchen and dining hall is provided in the colony. It is recommended that the project
contractor shall provide alternate source of fuel be provided to the labour population, so that

they do not cut trees to meet their fuel wood requirements. The workers may also cut trees
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to meet their requirements for construction of houses and other needs. Thus, if proper
measures are not undertaken, adverse impacts on terrestrial flora is anticipated.

The noise generated due to construction activities can lead to some disturbance to wildlife
population. Various measures like enclosures to DG set, controlled blastic technique etc.
helped to attenuate noise levels. The quarterly environmental quality monitoring indicates all
the environmental attributes are within the permissible standards. The baseline ecological
study indicates absence of endangered species/National Parks close to project site.

i) Acquisition of Forest Land/ Forest lega be kede nanam ;
During project construction phase, land will be required for location of construction
equipment, storage of construction material, muck disposal, widening of existing roads and
construction of new project roads. The total forest land to be acquired for the project shall be
750.06 ha and land to be acquired for the project, the tree density is low to moderate.
¢ If, non-forest land is not available, compensatory plantations are to be established on
degraded forest lands, which must be twice the forest area affected or lost, and
¢ If, non-forest land is available, compensatory forest are to be raised over an area
equivalent to the forest area affected or lost.
iii) Impacts on Rare Endangered and Threatened Species
As per IUCN Red list of threatened plant, no rare and endangered species are reported from
the project area. However, there are number of species which are locally threatened due to
heavy exploitation or rare due to their ecological and phyto-geographical reasons.
As a part of Biodiversity Conservation Plan, empathizes is on Habitat improvement
programme, which is an integral part of biodiversity management. This programme consists
of bringing into useful association of those condition needed by a species to reproduce and
survive. The following measures are proposed:

o Afforestation

e Eco-Development Works

e Establishment of botanical gardens
e Publicity and awareness

b) Operation Phase/ Kam dam rinam ge riku nam

i) Impacts due to increased accessibility/ so ge rinam lega be achal achal be ale
nam moku.

During project operation phase, accessibility to the area will improve due to construction of

roads, which in turn may increase human interferences leading to adverse impacts on the

terrestrial ecosystem viz. flora and fauna of the area, due to human interferences.

During construction and operation phases and to prevent poaching in forest area around the

project area, it is recommended that check posts be installed near major construction sites
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and labour camps to control poaching activities. So project so mebo lo ngunu ge road,

gida eishi alak alak heka achal be ale reku,

7.6 Impacts on Terrestrial fauna/ jiga ji
a) Constuction phase/meku jega

i) Disturbance to wildlife/ Medik meku ne, atu boke pali ne purok, eiki, subu sehe.
The major portion of the submergence lies within the gorge portion. Thus, creation of a
reservoir due to the proposed project is not expected to cause any significant adverse
impact on wildlife movement. Thus, no impacts are anticipated on this account.

i) Impacts on migratory routes/ Jiga jiga loke aji kune namte/namda
The project area and its surroundings are quite rich in avi-fauna. However, water birds are
not very common in the area. The main reason for this phenomenon is that water birds
generally require quiescent or slow moving water environment. However, in the proposed
project area and its surroundings due to terrain conditions, water flow is swift, which does
not provide suitable habitat for the growth of water birds.
A strategy of improvement of habitat for birds is to avoid nest predation or brood parasitism
through maintenance of large contiguous forest tract. These areas have the ability to support
the largest number of forest interior birds and will also be more likely to provide habitat for
area sensitive species. As a part of the project, following measures have been
recommended.
A detailed Wildlife Protection Plan comprising of the following aspects shall be implemented:
Habitat improvement for avi-fauna
Anti-poaching Measures

Creation of drinking water facilities
Training and Awareness Programme

b) Operation phase/ Kam rilin kunam jigah

i) Increased accessibility/ achal be rilin kunam ganda pandah

The increased accessibility to the area can lead to increased human interferences in the
form of illegal logging, lopping of trees, collection of non-timber forest produce, etc. Since
significant wildlife population is not found in the region, adverse impacts of such
interferences are likely to be marginal.

7.7 Impacts on Aquatic Fauna/ Motum ge semin sejo, sedum, sebi hoke mini ham
a) Construction phasej Kam rilen kunam jiga lho

i) Impacts due to sewage disposal/ Ganda panda ham relin elin

During peak construction phase, waste water, mostly from domestic sources will be
generated from various camps of workers engaged in the project area. Due to perennial

nature of river Subansiri and the volume of water it carries all round the year, no significant
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impact on Dissolved Oxygen level of the receiving water body are anticipated. The sewage
generated from various sources shall be treaded prior disposal.

ii) Increased turbidity level/ Achal be kayi ne karya nam

Extraction of gravel and sand during construction phase would have deleterious effect on
fish stocks. Such activities cause destabilising of river sub-strata, increasing the turbidity of
water, silting up the channel bottom and modifying the flow which in turn may result in
erosion of the river banks. The turbidity could increase upto 100 ppm due to suspended
solids which may chokes the gills of young fish.

The effluent generated from crushers, batching plants and workshops shall be treated prior
to disposal. This will encusre that there are no adverse impacts due to disposal of effluent

generated from various sources.

b) Operation phase/ Kalin Talin dube rinam

Construction of the proposed dam would obstruct the upward and downward migratory
movement of these fish species namely, snow trout and Mahaseer. Likewise, migration of
fish species from tributaries to river Subansiri would also be affected on account of creation
of the reservoir 43.5 ha. It is well known that a reservoir passes through period of trophic
burst during the first few years after its impoundment. During this period, there is a sudden
surge in plankton and benthic communities due to high level of nutrients derived from the
submerged organic material in the reservoir bed. Heavy stocking with fast growing fishes on
a short food chain is recommended during trophic burst along with the protection of breeding
ground. This will facilitate establishment of desirable species, which convert primary energy
in to fish flesh at more economic rate of the reservoir.

It is proposed to release Environmental Flows for Oju HEP is given in Table-4, which are
higher than the Environmental flows recommended in Cumulative Impact Assessment &
Carrying Capacity Study (CIA & CCS) of Subansiri Basin.

Table-4: Final Recommended Environmental Flows for Oju HEP

S. No. | Season Average Environmental
Flows(m?/s)
1 Monsoon (June to September) 117.67
2 Lean Season (December to March) 14.18
3 Non Monsoon Non Lean Season (October & 38.29
November and April & May)

7.8 Increased Incidence of Water-related Diseases/ Eishi loke bimar hajar ham
The construction of the propsed dam would convert riverine ecosystem into a lacustrine
ecosystem. The vectors of various diseases may breed in shallow parts of the impounded

water. The magnitude of breeding sites for mosquitoes and other vectors is in direct
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proportion to the spread area of impounded water is in direct proportion to the length of the
shoreline. Adequate measures for supply of potable water and sewage treatment have
been recommended as a part of Environmental Management Plan. A proper surveillance,
immunization schedule and medical facilities would be provided for the labour population
migrating into the project area.

8. ENVIRONMENTAL MANAGEMENT PLAN/ ATU BOGE DOKU RIKU HAM ALE BE
KALIN RILEN JINAM;

8.1 Labour Management Plan/ Kam riiya eriya jinam

Construction projects, engage large number of contract workers, are highly prone to hazards
pertaining to site activities. The proposed project like any other construction project has
significant impact on health and safety during project construction and its operation stage,
which need to be adequate addressed.

It is recommended that the contractors involved in project construction activities prepare a
Health and Safety Plan, whch shall cover the following aspects:

e Project specific health and safety objectives, targets and programmes in line with
health and safety policy

e Resources, roles, responsibility and authority for implementation of health and safety
rules

¢ Health and safety requirements to be followed by sub-contractors

e  Operation control procedures (SOPSs)

e  Access control of employees

o  Safety of visitors

e Management of critical activities such as work at a height, material handling and
working with plant and machinery

e Fire prevention and firefighting plan

e Emergency preparedness and response plan

e Traffic management plan

e  Provision of Personal Protective Equipment as per work requirement

e Health and safety performance monitoring measures such as Inspection, Audit

Incident reporting and investigation procedure

8.2 Occupational Health Management Plan/ Ayak haka ale be bimar hajar kama dube
rilen nam,

Before the work is initiated every day, the routine check-up especially with regard to its
hydraulic systems, mechanical conditions, and other operating systems shall be
performed. Initial medical examination for all workers must be arranged during the first year
of appointment and the periodical check-up during subsequent years as per the
requirements. Implementation of safety and health management system, Provision of
necessary personal protective equipment and checking the efficacy measures through audits
at regular intervals.

The key aspects to be covered under Occupational Health Management Plan are listed as

below:
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e Health and safety performance monitoring measures such as Inspection, Audit
Incident reporting and investigation procedure

Safety of Machine Use at Project Site

Occupational Health & Safety (OHS)

Occupational Health & Safety Measures to Control Dust Inhalation

Noise Induced Hearing Loss (NIHL)

Occupational Lung Diseases (OLD)

There will be regular health camps for all the workers and nearby rural people. Lung
function tests, chest X-rays etc. shall be carried out and any health disorders will be
evaluated. The budget shall be earmarked for the necessary protective devices and training
needs.

8.3 Safety Practices During Construction Phase/ Kam riri nyi ale be riser esar name
riji re.

The information on following aspects pertaining to safety have been presented in this Section:

Personal Safety Equipment

Rescue Team

[llumination and Earthing

Maintenance of Traffic and Safety on Public Roads
Blasting

Management of Explosives

Traffic management during construction phase
Measures to be taken during excavation of earth
Safety practices during construction phase

Fire protection in labour camp and staff colonies

8.4 Catchment Area Treatment Plan/ Nichi niche koge nampam ham.
The area of the free-draining catchment of the Oju H.E. Project is 9986 sg km. and a major
portion of the Catchment area is coming outside India. The catchment area falling in India is

only 2% of the total catchment, which is coming out 206.7 sqg. km.

It is a well-establishment fact that reservoirs formed by Barrages in river areas will be
subjected to sedimentation. The process of sedimentation embodies the sequential
processes of erosion, entrainment, deposition, and compaction of sediment, The study of
erosion and sediment yield from catchments is of utmost importance as the deposition of
sediment in the reservoir reduces its capacity, and thus affects the water availability for the
designated use. The eroded sediment from the catchment when deposited on streambeds
and banks causes braiding of river reach. The removal of top fertile soil from catchment
adversely affects agricultural production. So project ham mebo loka ngunu ge moku he
alak alak be kayi ku, hoke achal achal be development riyi ku, puri pota, hoke bimar
hajar rije kuka alebe treatment loh meji riku, hoke eishi tenam heka alebe rilen elen

riku.
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Thus, a well-designed Catchment Area Treatment (CAT) Plan is essential to ameliorate the
above-mentioned adverse process of soil erosion.

Soil erosion may be defined as the removal and transportation of soil. Water is the major
agent responsible for this erosion. In many locations, winds, glaciers, etc. also cause soil
erosion. In a hilly catchment area as in the present case erosion due to water is a common
phenomenon and the same has been studied as a part of the Catchment Area Treatment
(CAT) Plan.

CAT plans for the free-draining catchment area of the proposed project have been prepared
for areas with moderate soil erosion intensity, which targets overall improvement in the
environmental conditions of the region. All the activities are aimed at treating the degraded
and potential areas with severe soil erosion. The plan provides benefits due to biological and
engineering measures and their utility in maintaining ecosystem health. The plan with
objectives addresses issues such as prevention of gully erosion, enhancing the forest cover
for increasing soil holding capacity; and arresting total sediment flow in the reservoir and
flowing waters. As per the satellite data, the total catchment area at the proposed Oju HEP
site is 9986 sq km. A major portion of the Catchment area is coming outside India. The
catchment area falling in India is only 2% of the total catchment, which is coming out 206.7
sq. km. hoke ngunu moku ge samne samne done gadi heka ale be dopa tepa re hela
kalin jido.

The total estimated cost of the catchment area treatment plan to be spent over 10 years is
Rs. 2173 lakhs (including the actual work period and monitoring after execution of the
proposed CAT plan). Hoke so ge 10 sal lega be morko 2173 lakhs go rine re hela
mingpa doh.

8.5 Greenbelt Development/ Kam ham ale ge kalin nam.

Green belt around the reservoir would be created to avoid erosion of soil and prevention of
land slips from the banks. The main objectives of creating a green belt around a reservoir
are to:

e Check soil erosion around the reservoir

e Check landslides and slips around the reservoir

e Develop the habitat for wildlife particularly avi-fauna
The green belt will start from the immediate vicinity of the reservoir rim on both the banks,
where moderate slopes are available for plantation. The average width of the green belt will
be around 10 m varying depending upon the physiographic and land features.
The tree plantation will be done at a spacing of 2.5 x 2.5 m. About 1600 trees per ha will be
planted. The maintenance of the plantation area will also be done by the project proponent.

The treated waste water and the manure generated by composting of solid waste generated
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for labour camps will be used for the greenbelt development. The species for greenbelt
development shall be selected in consultation with Forest Department

8.6 Energy Conservation Measures/ Ator ham kayi koge karia taria nam.

To provide an alternate for the energy requirement of the workers, contractor/s will be made
responsible to provide subsidized kerosene/LPG to their workers which will in turn
discourage them from illegal tree felling and removal of fuel wood and timber from the
adjoining forests. A key component of achieving energy conservation would be the
development of an Energy Management Action Plan. This plan would be included as part of
the Construction and Operational EMPs.

8.7 Solid Waste Management/ KEDE KAM KAKU MANE HAM KACHUM TAYUM:

i) Municipal Solid Waste/ Jiga |ho karia taria ale mane ganda panda ham.

The labour colonies will generate substantial amount of municipal wastes. In view of the
condition that might exist in the labour camps, most likely the solid wastes will contain
majority of vegetable matter followed by paper cans and glasses. About 3700 persons are
likely to congregate during the construction phases resulting in generation of about 0.88
tonnes of solid waste/day. Adequate facilities for collection, conveyance and disposal of
municipal waste generated from labour camps shall be developed.

The degradable portion of the solid waste would be disposed off by vermin-composting. The
non- degradable portion such as plastic bottles, cans, etc. shall be segregated and disposed
of at separate sites identified by the district administration. A suitable landfill site can be
identified and designed to contain the municipal waste from all the project township, labour

colonies, etc.

ii) Hazardous Waste/Ale mane bostu

Hazardous waste like used/waste oil is generated from the DG sets and other construction
machinery. In addition, waste paints, grease etc. is also generated during construction
activities.

Hazardous waste shall be sent or sold by the occupier to an authorized actual user or
disposed in an authorized disposal facility only. Occupier shall transport wastes through an
authorized or certified transporter to an authorized actual user or to an authorized disposal
facility as per the provisions of these rules.

iii) E- Waste Management/ Gand panda ham mekak kuna:

Under clause 9 (1) of E-Waste (Management) Rules, 2016, consumers or bulk
consumers of electrical and electronic equipment listed in Schedule | shall ensure that e-
waste generated by them is channelized through collection center or dealer of authorized
producer or dismantler or recycler or through the designated take back service provider
of the producer to authorized dismantler or recycler. The collection, storage,

transportation, segregation, refurbishment, dismantling, recycling and disposal of e-waste
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shall be in accordance with the procedures prescribed in the guidelines published by the
Central Pollution Control Board from time to time. Implementation of e-waste
(Management and Handling) Amendment Rules, 2016 shall be in accordance with the
guidelines prescribed by the Central Pollution Control Board from time to time.

9. RESETTLEMENT AND REHABILITATION PLAN/ NAMPAM HAM KAHI KOGE JIGA
JIGA.

The objectives of Resettlement Action Plan (RAP) are to:

¢ Identify adverse impacts and determine mitigation measures
Present the entitlements and action plan for the affected persons for payment of
compensation and assistance for restoring livelihoods, and improving or at least
retaining the existing living standards in the post resettlement period.
¢ Facilitate design of a monitoring program to check the adequacy and implementation
of mitigate measures.
The survey was conducted in the month of June, 2023 to identify the Project Affected Persons
(PAPs) and inventory of the assets and structure to be impacted was prepared. As per the

survey, number of project affected families is 09.

The tentative budget for PAPs to be affected by proposed project has been estimatd as Rs.
1.55 crore. The details are given in Table-5.

Table-5: Budget and Compensation Details/ ngunu ge moku lo compensation/ morko
jilen kunam agam rate.

S. No. ltem Unit| Rate Amount (Rs.)
A. Compensation for Land
1. Compensation for Private Land 9.5 As per DLC rates
Sub-total A
B. Compensation for Structure
1. Compensation for Permanent Structure | - - -
2. Compensation for Semi-Permanent| 944 | 6000 56,64,000
Structure (m?)
3. Compensation for Under Construction 300 3500 10,50,000
Structure (m?)
Sub-total B 6,71,4,000
C. Assistance
1. Resettlement allowance to DPs 09 50000 4,50,000
2. One time assistance to DPs losing land | 09 500000 | 45,00,00,0
(Titleholder)
3. Additional Assistance to SC/ST families | 09 50000 4,50,000
4, Subsistence allowance to DPs losing 09 25000 2,25,000
Livelihood
5. Shifting allowance to DPs 09 50000 | 4,50,000
6. Special assistance to Vulnerable DPs 09 25000 2,25,000
Sub-total C 63,00,000
D. RP Implementation Support Cost
1 Hiring of NGO for RP Implementation 1 500000 | 5,00,000
2 Grievance Redress Cost Lump | 250000 2,50,000
sum
3 Hiring external monitoring agency Lump| 250000| 2,50,000
sum
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S.No. | ltem | Unit| Rate Amount (Rs.)
Sub-total D 10,00,000
Total (A+B+C+D) 1,40,14,000
Contingency (10%) 14,01,400
Grand Total 1,54,15,400

Say Rs. 1.55 crore

SO GE MORKO HAM 1.55 CRORE GO MELIN JIRE.
10. LOCAL AREA DEVELOPMENT PLAN (LADP)/ NGUNU MOKU LEGA BE KAM KAJ
RILEN ELEN NAM :
The objective of the plan is to empower the families of the study area villages and partially
affected villages. Villages that would be fully affected, which need to be relocated, shall be
provided R&R benefits as per the Policy and also other resettlement benefits. A budget of
0.5% of project cost 13207 (Rs. 66.03 crore) has been earmarked for implementation of
LADP.The district administration shall decide the plan of implementation as per the
requirement of the study area after consulting local people. Nampam nampam lo atu boge
moku eishi lega be alak alak be morko ham hisap kitap be sapling jire ku hela
mingling jidoh
An amount of Rs. 66.36 crore is being made for implementation of Local Area Development
Plan (LADP). The details are shown in Table-6. The cost and heads as outlined in the Local
Area Development Plan (LADP) are tentative and shall be finalized in consultation with
district administration, based on the outcomes of the Public Hearing. Hoke ngunu moku
lega be morko 66.36 crore gobe melin jido ku.

Table-6: Budget for implementation of LADP/LADP so kalin kunam

S.No. |lItems Budget (Rs. lakh)
1 Construction/ Up-gradation schools in Study Area 2346.87
2 Scholarships to students in the Study Area 1780.0
3 Improvement of Public Health Facility 1809.7
4 Improvement of Sanitation Facilities 700.0
Total 6636.57

11. DISASTER MANAGEMENT PLAN/ KEDE EISHI YAKBO LO KALIN MELIN JIKU
NAM
The key features of Disaster Management Plan are:

e Dam Safety and Maintenance Manual

e Emergency Action Plan (EAP)

e Administration and Procedural Aspects

e Preventive Action

e Communication System

e Evacuation Plans

e Evacuation Team

o Public Awareness for Disaster Mitigation
¢ Notifications

¢ Notification Procedures

¢ Management after receding of Flood Wates
o Village Level Incidence Response Team
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The budget for different activities required to be carried out for mitigation and prevention of
dam break has been estimated as Rs 330.00 lakh as per details given in Table-7. So ge
morko ham si table (tebal) si melin jidu ku.

Table-7: Budget earmarked for implementation of Disaster Management Plan/ So ge
kede ham hoke moku eishi he yakbo lo morko kalin jinam

S.No. | Particular Cost (Rs. lakh)
1. Installation of alert system in control room 50.0
2 Setting up of communication between Oju HEP and other 100.0
downstream projects on river Subansiri
3 Setting up of communication system between dam and d/s 50.0
settlements
4 Public information system 20.0
5 Setting up of a seismic observatory at dam site 100.0
6 Training and miscellaneous expenses 10.0
Total 330.0

12.  ENVIRONMENTAL MONITORING PROGRAMME/ ngunu ge hampam ge agum ayi
ham kariya tariya nam kam kaj.

An Environmental Monitoring Programme shall be undertaken during construction and
operation phases of the project. The details of Environmental Monitoring Programme are

given in Tables-8 and 9 respectively. So ngunu ge deku riku ham kam dam ge riri kuni

ale be kalin talin lah riri ku.

Table-8: Environmental Monitoring Programme during Construction Phase

S.No. | Item Parameters Frequency | Locations
1. Effluent  from | pH, BOD, COD, TSS, | Once every | Before and after
STP TDS month treatment from STP
2. Ambient Air | PMio, PM25 SO; and NO;, | Three times | At major construction
quality ayear sites
3. Noise Equivalent noise level | Three times | At major construction
(Leq) ayear sites
4, Meteorological | Wind direction & velocity | Once every | At one of the ambient
aspects temperature humidity, | season air quality sampling
rainfall sites
5. Terrestrial Status of afforestation | Three times | -
Ecology programme of green belt | a year
development
6. Aquatic Ecology | Phytoplanktons, Three times | e 1 km upstream of
zooplanktons, benthic life, | a year reservoir
fish composition e Reservoir area
e 1 3and5km
downstream of
dam site
7. Water-related Identification of water | Three times | Labour camps and
diseases related diseases, | a year colonies
adequacy of local vector
control and curative
measure, etc.
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Table-9: Environmental Monitoring Programme during Project Operation

Phase/Project meri ni ngunu ge moku agum ayi ham kalin riku.

S. No. | ltems Parameters Frequency Locations
1. Water pH, Temperature, EC, | Thrice ayear | e 1 km upstream of
Turbidity, Total Dissolved reservoir
Solids, Calcium, ¢ Reservoir area
Magnesium, Total e 1 km downstream
Hardness, Chlorides, of dam site
Sulphates, Nitrates, DO,
COD, BOD, Iron, Zinc,
Manganese
2. Effluent from | pH, BOD, COD, TSS, TDS | Once every | o Before and after
STP week treatment from
STP
3. Terrestrial Status of afforestation | Three times | -
Ecology programme of green belt | a year
development
4. Aquatic Phytoplanktons, Three times | e 1 km upstream of
ecology zooplanktons, benthic life, | a year reservoir
fish composition ¢ Reservoir area
e 1 3and5km
downstream of
dam site
5. Water Identification ~ of  water | Three times | e Villages adjacent
related related diseases, | in a year to project sites
diseases adequacy of control
measures, etc.

13. COST ESTIMATES/ MORKO HIDI GO LAGI RE HISAP KITAP.

13.1 Implementation of Various Mitigation Measures

The total budget earmarked for implementation of various measures is Rs. 20588.80 lakh.

The details are given in Table-10.

Mini ham morko 20588.80 lakhs go hisap ham

sapling jido.
Table-10: Summary of Budget earmarked for implementation of various measures
S. No. Activity Budget (Rs. lakh)
1. Catchment Area Treatment Measures 2173.0
2. Implementation of Safety Measures 62.0
3. Cost estimate for Medical Check-up 340.0
4. Disaster Management Plan 330.0
5. Fisheries Management Plan 120.0
6. Greenbelt Development 64.6
7. Sanitary facilities in labour camps 192.5
8. Treatment of Effluents from Crushers 10.0
9. Treatment of effluents from batching plants 20.0
10. Air Pollution Control Measures 179.53
11. Environmental Management in Road Construction 500.00
12. Stabilization of quarry sites 349.46
13. Landscaping and Restoration of Construction Areas 100.00
14. Stabilization of Muck Disposal Sites 1510.08
15. Solid waste Management 134.53
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S. No. Activity Budget (Rs. lakh)
16. Provision of Free Fuel 913.44
17. Compensatory Afforestation 4368.64
18. Biodiversity Conservation Plan 390.0
19. Forest Protection Plan 180.00
20. R&D works for RET species 500.00
21. Afforestation of Medicinal Plants 20.0
22. Wildlife protection Plan 346.19
23. Public Health Delivery System 631.64
24. Resettlement and Rehabilitation Plan 154.15
25. Local Area Development Plan 6636.57
26. Implementation of Environmental Monitoring during 362.47

construction phase (Refer Table-10)
Total 20588.80

13.2 Cost for Implementating Environmental Monitoring Programme/Morko hisap

soge agum ayi ham kariya tariya dobe.

13.2.1 Construction Phase/ Kam kaj riku jiga ham.

The cost required for implementation of Environmental Monitoring programme during project

construction phase is Rs. 362.47 lakh. The details of the cost are given in Table-11.

Table-11: Cost required for implementation of Environmental Management Plan

S. No | ltem Cost (Rs. lakh)
1. | Effluent from labour camps 16.7
2. | Ambient air quality monitoring 51.8
3. | Set up of meteorological laboratory 15.0
4. | Purchase of Noise meter 10.0
5. | Terrestrial Ecology 115.7
6. | Aquatic Ecology 115.7
7. | Incidence of water related diseases 77.2
Total 362.47

13.2.2 Operation Phase/ Kam ge relin kuman jiga.

The cost required for implementation of the Environmental Monitoring Programme during
operation phase is the order of Rs.44.77 lakh/year. A 10% annual price increase can be
considered while formulating the annual budgets during project operation phase. The details
are given in Table-12. So ge kam lega be agum ayi ge karia taria dobe morko 44.77

lakha aying sal sal lo engri hela likpa do

Table-12: Cost for implementing Environmental Monitoring Programme during project
operation phase/ Morko lagi nam kam dam riri kuni, ngunu ge agum aying lo.
So morko hai 44.77 lakhs go lagi re.

Item Cost (Rs. lakh/year)
Water quality and effluent from project colony 4.77
Terrestrial Ecology 15.0
Riverine fisheries 15.0
Incidence of water related diseases 10.0
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| Total | 44.77
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Figure-1: Project Layout Map
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Figure-2: Study Area Map
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(A Government of India Undertaking)
Ministry of Jal Shakti

WAPCOS LIMITED

(A Government of India Undertaking)
76 C, Sector 18, Gurugram - 122015, Haryana, INDIA
Tel. +91-124-2397396,
email: environment@wapcos.co.in
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