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EXECUTIVE SUMMARY

North Eastern Region (NER) Power Supply Improvement Project (NERPSIP) is a World Bank
(WB) funded project aimed at improving the impoverished power transmission and
distribution (T&D) system in the North Eastern states (NES) of India, which is being
implemented by Power Grid Corporation of India Ltd. (POWERGRID), the single transmission
utility of the country as the implementing agency (IA). Although the present T&D system covers
many areas of the State, it is inadequate in its reach and due to non-availability of redundant
T&D system, breakdown of any transmission system element results in long term power
shortages making the system highly unreliable.

The present Final Environment Assessment Report (FEAR) 11l is for the part of priority works
of strengthening of T&D System under Tranche-1 of NERSIP in Gomati & South Tripura
districts of Tripura State. FEAR III is associated with the construction of 5 nos. 132/33kV
Transmission Lines (TLs), 4 nos. 132/33 kV transmission substations (S/S). FEAR is
undertaken to verify the actual location details of the project elements, identify possible
environmental and social issues, to report any effects on the biodiversity of the region /
protected area (PA), identification of the project affected people (PAP) and to assess the
compliance of the Initial Environmental Assessment Report (IEAR) / Environment
Management Plan (EMP) prepared and submitted by the IA. The elements / scope of the FEAR
Il include:

Transmission Lines (TLs)

» Udaipur - Bagafa 132 kV D/C line - 32.56 km

» Bagafa-Belonia 132 kV D/C line -12.911 km
» Belonia-Sabroom 132 kV D/C line - 38.815 km
» Bagafa-Satchand 132 kV S/C on D/C line - 29.636 km
» Udaipur - Amarpur 132 kV D/C line -15.619 km

Tripura, is located in the north eastern part of the country and shares international border
with Bangladesh from three sides. The area of the State is 10,491 Sq.km which forms 0.32% of
country's geographical area. The State lies between latitude 22°57' N and 24°33"' N and
longitude 91°10' and 92°20' E in NER physiographic zone. The recorded forest area of the
State is 6,294 sq. km which constitutes 60% of its geographical area. Reserved forests (RF)
constitute 66.33%, protected forests (PF) constitute 2% and unclassed forests (UCF) constitute
33.64%. The biological diversity of any geographical region is estimated at the level of
ecosystem diversity, species diversity and genetic diversity. Tripura being a part of NER,
belongs to one of the two “Hot Spot” of India amongst 18 identified in the World.

The terrain by and large consists of parallel hills and ridges running from the northwest to the
southeast direction, with alternating narrow valleys . The range of hills rises from the plains of
Sylhet in Bangladesh at the north and proceeds southwards until they join the hills of the
Chittagong hill tracts in Bangladesh. The elevation of hills gradually increases in the east. The
eastern range of the Jampui is situated at an elevation of 914 meters above MSL and the
western range of the Baramura, Deotamura with its elevation of 244 meters above MSL is the
lowest. Sedimentary rocks which range in age from Miocene to loosely consolidated sediments
of recent age represent the geology of the state. The rocks are sandstone, siltstone and shale
grading into clay. These rock types are repeated as layers, one above the other.
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The terrain of the project districts is 40% to 60% hilly and sloppy through which the TLs are
crossing. All the S/S are planned on plain land parcels. In case tower locations are on undulating
terrain or on hill top and positioning of tower on is not possible, leg extension is being utilized
so as to minimize/ avoid benching/ revetment and to provide great stability.

The proposed project activities include the detailed survey for finalizing the route alignment,
and installation of TLs and construction of S/S (civil and electrical installation). Lattice poles
are then being erected on designated places using normal excavation and foundations
thereafter conductors are strung across these using manual/stringing machines. The
construction of S/S is regular civil works for small buildings. The electrical installations consist
of the transformers, breakers, capacitors etc. and other protection/controlling devices to
ensure required power flow.

The land use along the RoW (27 m for 132 kV) of TLs comprises of agricultural land, private
plantation and government land. The total length of the final TLs of the FEAR Ill is 129.541 km
and total number of 530 towers are being/to be erected for all proposed 5 TLs. The length of
TLs earlier in IEAR was 139.3 km. However, as a result the length is decreased, the
environmental and social footprints have been reduced as envisaged in IEAR by avoiding the
environmental sensitive areas like habitation, PA and Forest area.

According to legal status, the project districts is having 1200.38 ha forests having various
types of flora and fauna. The final layout of TLs has been carefully selected from three given
options. Final routes of TLs and sites for construction of new S/S don’t involve any monuments
of historical or cultural significance. The proposed final TLs and S/S are not passing through /
planned in Protected Areas (PA) like National Parks (NP), Wildlife Sanctuaries (WLS),
designated wildlife/elephant passage and biosphere reserves etc., as all such areas have been
completely avoided through meticulous route selection. In spite of taking due care during route
selection, involvement of some forest area could not be avoided completely. Thus, provisions
of the Forest (Conservation) Act (FCA), 1980 are applicable. However, careful route selection
has resulted into the great reduction in Forest Area earlier reported in IEAR i.e., from 145.88
Ha to 86 Ha. The proposed FEARIII, all the TLs involved Reserve Forest (RF)/Unclassed State
Forest (UCF) as summarized below;

TL Name Forest in Ha MoEFCC Clearance Status

Udaipur - Bagafa 132 kV D/C line 26.77 RF Stage-I & Stage-II (final) approval
obtained on 09.04.18 & 06.06.19
respectively.

Bagafa - Belonia 132 kV D/C line 2.5118 UCF Stage-l & Stage-1II (final) approval
obtained on 30.10.18. & 07.06.19
respectively.

Belonia -Sabroom 132 kV D/C line 25.5204 RF Stage-1 & Stage-II approval obtained on
28.06.18 & 05.08.20 respectively

Bagafa - Satchand 132 kV S/Con D/C 9.1503 RF Stage-I & Stage-II (final) approval

line (utilizing the corridor of existing obtained on 12.10.18. and 24.08.20.

Bagafa Satchand 66 kV line)

Udaipur - Amarpur 132 kV D/C line 22.0482 RF Stage-I & Stage-II approval obtained on

10.04.18 & 29.08.19 respectively.

The area of land required for S/S is ranges from 1.64 to 3.7 Acres. In the instant case land
required for S/S are already in possession with Tripura State Electricity Corporation Limited
(TSECL) and hence no fresh land is needed to be acquired. Since no involuntary acquisition is
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involved, issue related to acquisition of land including possible R&R is not envisaged. The
infrastructure facilitates required for the construction and maintenance of S/S like access
road, water, transport facility is well available. Hence no new infrastructure demand is
envisaged. The present project requires very less vehicular movement and that too restricted
to construction period only. During site survey, it is observed that project execution is not
resulted into large traffic volume in the area.

During the survey and site selection for TLs, it has been ensured that these are kept away from
oil/gas pipelines and other sites with potential for creating explosions or fires. The equipment
installed on TLs and S/S are static in nature and do not generate any fumes or waste materials.
Apart from this, state of art safety instruments, fire safety equipment and firefighting design
have been included in the design in the S/S on both the ends, so that, the line gets tripped within
milliseconds in case of any fault. The lines proposed under this scheme don’t involve any tower
to be placed in river bed which could interfere with existing drainage patterns.

All the TLs are planned at suitable elevation to avoid any chances of impacts due to flood like
situation. All the S/S subproject areas are located at such places where least chances of flooding
are observed. However, adequate measures are taken into consideration from design stage to
implement the flood, erosion protection measures like construction of retaining wall, boundary
wall along with sewerage system. The S/S are designed and being constructed at suitable
elevation from the ground / flood levels and proper storm water drainage system is being
implemented. In S/S, all drainage channels along or inside S/S are being trained and connected
to main or existing drainage to avoid any erosion due to uncontrolled flow of water. This helps
to dispose of the storm water collected in the S/S premises, further creating recharge or
percolation pits which helps to recharge the ground water table. Almost all S/S are provided
with rain water recharge pits. All these mandatory requirements with detailed specifications
with respect to equipment design and S/S drainage and sewage design has been included in
tender document to avoid any incidence of land and water contamination.

While construction, utmost care was taken to prevent tree felling, mostly, trees were trimmed
to carry out work as far as possible. However, in unavoidable situation, in case of trees cutting
in forest area, compensatory afforestation on two times the area of degraded forest land is
undertaken by State Forest department subsequently as per stipulated conditions
recommended in Forest clearances obtained under FCA 1980. Tree cutting in non-forest areas
are executed strictly under the provisions Electricity Act, 2003/ Indian Telegraph Act, 1885.
TSECL pays compensation to affected land owners towards damages and/or utilization of their
land for tower footing if any during implementation of transmission project as well as during
operation and maintenance phase under this act. For the true value assessment of timber
yielding trees, due consent of forest officials is taken and for fruit bearing trees help of
Horticulture department is taken. As per existing law, land for tower & ROW is not acquired
and ownership of land remains with the owner and agricultural activities are allowed to
continue after construction is over.

The project has obtained required clearances from Railway Department, NHIDC, Tripura
Industrial development corporation, Land Owner for Tower Footing.

During visit to site, it has been observed that excavated pits and all accident-prone areas are
appropriately barricaded for safety. All safety measures are in place to avoid fire / explosion
hazards. Excavated material from S/S sites are well stored on site and reutilized for levelling
and backfilling following C&D Rules 2016 of Gol. Construction management practice has
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helped in to reduce the soil erosion. No surplus excavated material dumping from S/S site to
outside premises is envisaged. Tower footings involve very small-scale excavation which is
reutilized for backfilling. Impact envisaged during the construction is limited to the boundaries
of proposed S/S only. Construction and operation of S/S may raise ground Noise levels.
However, measures like providing sound and vibration dampers and rectification of equipment
are undertaken. Environmental quality for Noise and Water is being regularly monitored atS/S
locations by construction contractor. Noise levels are observed well below the maximum
allowable limit which is 90db for 8 hours in the working area. Also, the water quality is
observed to be suitable for drinking purpose.

Necessary care is taken by the contractor for workers health and safety and issues relating to
operational health and safety have also been adequately addressed. The labours are provided
with PPE Kkits, safety gear and provisions for first-aid and arrangement for shifting of affected
persons to nearby hospitals are also in place. Compensation for injury and death has been
ensured through provisions in Safety Plan & Contract condition. Proper sanitation facilities
and safe drinking water are being provided in the project locations. The site managers have
been advised to ensure that there are no instances of open defecation.

The monitoring committee i.e., IA of this project is very vigilant. During the implementation
phase, especially during construction phase, IA is regularly monitoring the implementation of
EMP and OHS compliance with reference to the IEAR. The Capacity building and Institutional
Strengthening program of the IA is held intermittently to enhance the skills of the project
officials. Further, meetings between IA and TSECL are held on a regular basis to assess the work
progress and difficulties encountered in respect of land / tree / crop compensation if any. It
has been observed that concerns of public are addressed/informed regularly about project
through public consultation process which started from project planning, continued in the
construction period and will be continued in operation and maintenance also. As per record
available, no written complaint or court case is registered against any of the sub projects. It has
been observed from surveys, public meetings and discussion with PAP, that they are
appreciating the efforts taken by both the government and funding agencies to improve power
network of that area. Local people believe that this project will enhance their quality of life, as
well as this project, will help them to get new income sources in near future like the
engagement of skilled and semiskilled people in the T&D subprojects from the local areas.

Overall, the planning and layout of the project elements have been undertaken in a judicious
manner so as to ensure minimum environmental impact. However, following suggestions may
be considered to further improvement in the safeguard measures;

v' E & S capacity development programs for officials of IA & Utility need to be organized
more frequently for better understanding of project safeguards requirements during
construction and O & M phase;

v" 1A needs to ensure strict compliance of the contract provisions/EMP by Contractor
especially in respect of workers health and safety during the construction phase.

v" Delay in payment of tree, crop & land compensation to affected persons have been

observed in few cases. Further streamlining of compensation process and responsibility
allocation need to be undertaken by 1A /Utility to avoid delay in future cases.

Green Circle Inc. 4
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Construction on sites of subprojects is under progress. Our observations from site inspections
are concluded that the EMP is being implemented in true spirit in all active sites. Regular
monitoring of work progress is being carried out. The FEAR provides insight on possible
environmental & social issues and also describes management measures to minimize/mitigate
it based on TSECL’s Environmental and Social Policy & Procedures Framework (ESPPF). The
present report describes the environmental issues/effects that have been encountered or may
arise due to setting up this project in the state of Tripura and various mitigation measures are
being taken care of by POWERGRID during construction and maintenance stages. However
regular monitoring and compliance report are recommended to compare the EMP
implementation progress periodically and shortcomings if any. This can be a part of the
monthly progress report.
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1. PROJECT DESCRIPTION

1.1  Background

India's North East Region (NER) stretches across the eastern foothills of the Himalayan
Mountain range and is comprised of seven states including Assam, Arunachal Pradesh,
Manipur, Meghalaya, Mizoram, Nagaland, and Tripura. NER in India is endowed with rich
energy resources but faces significant bottlenecks in electricity access and availability levels.
The per capita power consumption in NER is one-third of the national average. No significant
generation capacity has been added between 2004 and 2011 as a result of which inadequate
power supply remains a critical constraint to sustainable and inclusive growth, and to scaling
up private investment and economic competitiveness in the NER.

The power-starved NER, comprising Arunachal Pradesh, Assam, Manipur, Meghalaya,
Mizoram, Nagaland, Sikkim and Tripura, is blessed with a huge hydro potential. The region also
has abundant resource of coal, oil and gas for thermal power generation. According to the
estimates of the North Eastern Electric Power Corporation (NEEPCO), the NER has the
potential of about 58971 MW hydro power i.e., almost 40% of the country’s total hydro
potential; but out of this only less than 2% (1095MW) has so far been harnessed. As per the
report status of hydroelectric power potential listed by Central Electricity Authority (CEA) out
of the total capacity of 58971MW, only 4029 MW has been tapped, which amounts to less than
7%. The region has a reserve of 151.68 billion cubic feet natural gas, which is capable of
generating 7500 MW for 10 years. The region is also blessed with 864.78 million tons of coal
against 186 billion tons of reserves in the country. With this reserve in the NE Region,
approximately 240 MW /day can be generated for a period of 100 years.

But, in spite of such huge potential, the region ranks lowest in the country in terms of power
generation and per capita energy consumption mainly due to lack of proper planning,
inhospitable climatic conditions, remote location and inaccessibility. However, with continual
improvement of infrastructure and communication facilities, the NE stands to become
the power house of India by utilizing its surplus power potential, especially in hydel sector. The
region offers a large potential in renewable energy, which is also yet to be exploited. There is
also an imbalance between hydel and thermal power, both in terms of generation and
availability. The T&D sector are the weakest link of the electricity industry in the NE region.
Huge T&D losses, estimated to be at over 40 %, lower tariffs as compared to costs of generation
and transmission and mounting losses of the state electricity boards, are crippling the
electricity sector of the region.

The road-map for development of power sector specifying the need for strengthening of overall
Transmission, Sub-transmission system of NER and Sikkim was brought out in the “Pasighat
Proclamation on Power” released during the first Sectoral Summit of North Eastern Council
(NEC) at Pasighat in Arunachal Pradesh in January 2007. Pursuant to recommendations of
Pasighat summit, a Sub-Group was constituted under the Chairmanship of Member (Power
System), CEA on Transmission, Sub-transmission related issues in NER.

Recognizing that intrastate T&D systems in the NER states have remained very weak and that
there is a critical need to improve the performance of these networks, the CEA developed a
comprehensive scheme in December 2007 for the NER in consultation with POWERGRID and
the concerned state governments. This scheme is intended to (a) augment the existing T&D
infrastructure to improve the reliability of service delivery across all the NER states and (b)
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build institutional capacity of the power utilities and departments in the NER. This scheme is
part of the Government of India’s (Gol) wider efforts to develop energy resources in the NER
for electricity supply within the region, to strengthen transmission networks, expand and
strengthen sub-transmission systems, and extend last mile electricity connectivity to
household.

Gol with the financial assistance of the World Bank (WB) has planned a composite scheme viz.
NERPSIP to create/augment proper intrastate infrastructure/network of T&D in the region.
The scheme covers six NER States (Assam, Meghalaya, Manipur, Tripura, Nagaland & Mizoram)
to create a robust power network by improving the intra-state T&D (33kV and above) network
with required capacity building initiatives for effective utilization of assets. In 2016, the WB
has approved a loan (IBRD 470 USD Million) to the Gol for NERPSIP on 50:50 (WB loan: Gol)
basis except the component of capacity building for Rs. 89 crore, which Gol will bear entirely.
The scheme is to be taken up under a new Central Sector Plan Scheme of Ministry of Power
(MoP).

MoP, Gol has appointed POWERGRID as Implementing Agency (IA) to six NER States for the
said project under Tranche-1 in close coordination with the respective State Governments /
Utilities. However, the ownership of the assets is with the respective State Utilities/State
Government which upon progressive commissioning are handed over to them for taking care
of Operation and Maintenance (0&M) of assets. POWERGRID is also facilitating in building the
institutional capacity of the state departments and utilities to continue managing the
rehabilitated networks in an efficient manner. The state wise scope of works proposed under
Tranche-1 is given below in Table 1-1.

Table 1-1: State Wise Scope of Work Proposed Under Tranche-1

State Transmission/ Sub-station Distribution (33kV)
(132kV & above)
Line (km) NewS/s Total MVA Line (km) NewS/s Total MVA
(No.) (New & Aug.) (No.) (New & Aug.)

Assam 233 11 1644 479 16 240
Manipur 254 2 160 131 13 229.4
Meghalaya 225 4 940 263 11 135
Mizoram 143 3 125 5 1 6.3
Nagaland 193 5 245 60 10 200
Tripura 261 9 1306.5 1096 34 450.5
Total 1309 34 4420.5 2034 85 1261.2

The project has two components namely Component A: Priority Investments for Strengthening
Intrastate Transmission, Sub-transmission, and Distribution Systems, and Component B:
Technical Assistance for Capacity Building and Institutional Strengthening (CBIS) of Power
Utilities and Departments of Participating States. The total project cost is Rs. 5111.33 Crore
with financing from both Gol and WB on 50:50 basis. WB is providing financial support to the
tune of US$ 470 million (Rs. 2511.165 Crore) under the Loan No.-8631-IN which was signed
on 28th November, 2016 and became effective from 20th February, 2017. The loan closing date
is 31st March, 2023. The remaining financing including capacity building will be met through
Govt. of India funding. Details of State wise funding is placed below in Table 1.2.
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Table 1-2: State Wise Funding from World Bank Under Tranche-1

State World Bank Government of India Total

Project Cost Project Cost Capacity Building (Rs.in Cr.)

(Rs.in Cr.) (Rs.in Cr.) (Rs.in Cr.)

Assam 729.485 729.485 14.83 1473.803
Manipur 213.690 213.690 14.83 442.213
Meghalaya 381.050 381.050 14.83 776.933
Mizoram 150.965 150.965 14.83 316.763
Nagaland 357.290 357.290 14.83 729.413
Tripura 678.685 678.685 14.83 1372.203
Total 2511.165 2511.165 89.00 5111.33

1.2  Project Justification

The State of Tripura is spread over an area of about 10,4921 km?2 with a population of more
than 37 Lakhs. The State of Tripura is endowed with rich energy resources but faces significant
bottlenecks in electricity access and availability levels. The present per capita energy
consumption is of the order of 335 units (kWh) against the regional per capita consumption of
about 258 units and national per capita consumption of about 779 units. The State meets its
power requirement through about 164.5 MW of self- generation and about 105 MW of power
allocation from various central sector generation projects of NHPC and NEEPCO. The present
average peak demand is of the order of 250 MW. As most of the generation projects in the NER
are hydro in nature, the State faces shortage of power during low-hydro generation condition.

Summary of subprojects to be implemented in the State in Tranche-1 under NERPSIP along
with capacity addition is described below.

Presently, the State draws its share of power from central sector generating stations through
following inter-state transmission system (ISTS):

Agartala GPP - Agartala (Tripura) 132kV D/C

Agartala GPP - Kumarghat (POWERGRID) 132 S/C

Kumarghat (POWERGRID) - Aizwal (POWERGRID) 132kV S/C

Kumarghat (POWERGRID) - Badarpur (POWERGRID) 132kV S/C
Dharamanagar(Tripura) — Dullavcherra (Assam) 132kV S/C

Pallatana (OTPC) - Silchar (POWERGRID) 400kV D/C

Pallatana (OTPC) - Surjamaninagar (Tripura) 400kV D/C (initially operated at 132kV)

YVVVYVYVYVY

As per the 18th Electric Power Survey of CEA, the future demand of the State is expected to
grow to about 340 MW by year 2016-17 and 472 MW by year 2021-22. This shall be met
through various hydro and thermal projects coming up in the NER in near future, which are as
follows:

» Pallatana GBPP : 726 MW
» Bongaigaon TPS : 750 MW
» Kameng HEP : 600 MW
» Lower Subansiri HEP : 2000 MW

The State has a share of about 316 MW from these future generation schemes. With this, the
total share of the State from central sector generating stations shall be about 421 MW.

T tripura.gov.in
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Following lines have been planned to transfer power from these future generation schemes to

the state of Tripura:

» Surjamaninagar (Tripura) - Purba Kanchanbari (Tripura) 400kV D/C (to be initially
operated at 132kV)

» Purba Kanchanbari (Tripura) - Silchar (POWERGRID) 400kV D/C (to be initially operated
at 132kV)

The present intra-state transmission system of the State is quite old & weak and is unable to
cater to the growing power requirements of the State. Although the present T&D system covers
many areas of the State, it is inadequate in its reach and appropriate T&D system. Breakdown
of any transmission system element results in long term power shortages making the system
highly unreliable. Besides, some of the network elements have undergone long term outage due
to break-down. Therefore, it has become essential to address the above situation through
remedial measures in the T&D system. Accordingly, phase-wise strengthening of T&D system
has been proposed.

The transmission schemes proposed under this report are priority schemes under Tranche-1
and are essential for improving the power supply situation in the State. Implementation of
these schemes will improve quality, reliability, security and enhancement of the power supply
in the State.

1.3  Benefit of the Project

The proposed T&D schemes not only improve overall power supply situation but also improve
reliability, quality, security and enhancement of power supply in the State.

1.4  Project Highlights

Table 1-3: Details of project

Sr. No. Particulars Details
1 Project Name NERSPIP - Tranche- I, Tripura
2 Location Different parts of Tripura State
3 Beneficiary States Tripura
4 Project Cost Rs.1372 Cr.
5 Commissioning Schedule 2019

1.5 Project Scope and Present Study

In line with Environment and Social Policy & Procedures Framework (ESPPF) of TSECL,
POWERGRID carried out comprehensive environment and social assessment of each
subproject and prepared Initial Environmental Assessment Report (IEAR). These reports were
subsequently disclosed for public information both on the State Utility, POWERGRID and WB
website after obtaining approval on the reports from the WB.

As mandated in the ESPPF, a Final Environment Assessment Report (FEAR) for each subproject
need to be prepared with an objective to assess the compliance of mitigation measures
identified in IEAR including implementation of EMP provisions by IA/ Contractor. However, as
per Project Agreement signed between POWERGRID and WB such study is required to be
undertaken by Independent Agencies as per Term of Reference (ToR) agreed with WB. As a
part of this development, POWERGRID appointed GREEN CIRCLE, INC as independent
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consultant vide LOA Ref No.: NEGW/C&M/NERPSIP/18-19/700-14/LOA-51/468 dated 31st
December 2018 to carry out FEAR study.

1.5.1 Project Scope Components

FEAR is undertaken to verify the actual location details of the project elements like 132/33 kV
TLs and associated S/S in Gomati and South Tripura Districts of Tripura State covered under
NERPSIP. The scope covered is identification and examination of deviation of environmental
and social issues as addressed in IEAR, reporting of effects on the biodiversity of the region /
protected area (PA), identification of the project affected people (PAP) and assessment of
onsite compliance of the IEAR / Environment Management Plan (EMP) prepared and
submitted by the IA. The study is carried out adhering to ESPPF of TSECL, Operation Policies of
WB designated for Electric Power T&D projects. Refer Table No. 1.4 for the project scope
components.

Table 1-4: Project Scope Components

Sr.No. Transmission Line Substation
1 Udaipur - Bagafa 132 kV D/Cline (32.56 Km) Establishment 2 x 50 MVA, 132/33 kV
new substation at Bagafa.

2 Bagafa - Belonia 132 kV D/C line Establishment 2 x 50 MVA, 132/33 kV
(12.911Km) new substation at Belonia.

3 Belonia -Sabroom 132 kV D/C line (38.815 Establishment of 2x31.5 MVA, 132/33
Km) kV new substation at Sabroom.

4 Bagafa - Satchand 132 kV S/C on D/C line Establishment of 2x31.5 MVA, 132/33

(utilizing the corridor of existing Bagafa kV new substation at Satchand.
Satchand 66 kV line) (29.636 Km)

5 Udaipur - Amarpur 132 kV D/C line (15.619
Km)

The project activities include the survey for finalizing the route alignment and installation of
TL and construction of S/S (civil and electrical installation). Lattice towers are then erected on
designated places using normal excavation and foundations thereafter conductors are strung
across these using manual/stringing machines. The construction of S/s is regular civil works
for small buildings. The electrical installations consist of the transformers, breakers, capacitors
etc. and other protection/controlling devices to ensure required power flow.

A power map showing the transmission grid of Tripura highlighting the above TLs and other
new projects placed as Figure 1-1 and Annexure 1. Schematic map showing the various
projects covered under the subject FEAR is placed in Figure 1-2 and Annexure 2.
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1.6  Overall Project Progress

A brief status on project implementation progress of various T&D components till May 2021 is
presented below;

Table 1-5: Status of the Project as on Date (May 2021)

A. TRANSMISSION SCHEME: AGENCY - EMC / TEEMS
1  Udaipur - Bagafa 132 kV D/C line
TL length: 32.56 Km.
e Forest proposal status: Stage-1 & Stage-II (final) approval obtained on 9t April 2018 and 6t June 2019
respectively
Total number of Tower foundation: 137 amongst which 99 are completed.
Tower Erection: 16 are completed
Stringing of Conductor, Stringing of OPGW: Yet to Commence
Expected Completion Date: December 2021
2  Bagafa - Belonia 132 kV D/C line
TLlength: 12.911 Km.
e Forest proposal status: Stage-I & Stage-II (final) approval obtained on 30t October 2018 and 7t June
2019 respectively
Total number of Tower foundation: 50 amongst which 41 are completed.
Tower Erection: 9 are completed
Stringing of Conductor, Stringing of OPGW: Yet to Commence
Expected Completion Date: December 2021
3  Belonia -Sabroom 132 kV D/C line
TL length: 38.815 Km.
e Forest proposal status: Stage-1 approval obtained on 28t June 2018. Stage-II obtained on 5% August
2020
Total number of Tower foundation: 155 amongst which 24 are completed.
Tower Erection: Yet to Commence
Stringing of Conductor, Stringing of OPGW: Yet to Commence
Expected Completion Date: December 2021
4  Bagafa-Satchand 132 kV S/C on D/C line (utilizing corridor of existing Bagafa-Satchand 66KV line)
TL length: 29.636 Km.
e Forest proposal status: Stage-I approval obtained on 12t October 2018. Stage-II obtained on 24t
August 2020
Total number of Tower foundation: 119 amongst which 19 are completed.
Tower Erection: Yet to Commence
Stringing of Conductor, Stringing of OPGW: Yet to Commence
Expected Completion Date: December 2021
5 Udaipur - Amarpur 132 kV D/C line
TL length: 15.619 Km.
Forest Clearance: Stage-I & Stage-1I approval obtained on 10t April 2018 & 29t August 2019 respectively.
Line completed in March 2021
B. SUBSTATIONS: AGENCY - M/s SPML Infra Limited
1  Establishment 2 x 50 MVA, 132/33 kV new S/S at Bagafa.
Site levelling works completed 100%
102.5 RM boundary wall amongst 402 RM is completed.
CRB construction is under progress. 94% completed.
Transformer foundation work for 2 nos.: Work in progress
Transformer erection: Not started yet
e Equipment foundation: 175 out of 175 is completed.
e Total 121 Equipment erection: 18 completed
e Tower / LM foundation: Total 32 out of 32 is completed
e Tower Structure Erection: 20 Nos. completed
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185 RM road construction WIP is yet to start and Drain Construction of 408 mt WIP.
Cable trench of total 400 RM: 380 completed
Testing and commissioning: Not started yet.
Expected Completion of work on site: December 2021
2  Establishment of 2 x 50 MVA, 132/33 kV new S/S at Belonia
Site levelling works completed 91%
101 /42.7 RM boundary wall / retaining wall: WIP
CRB construction is under progress. 91% completed.
Transformer foundation work for 2 nos.: Work in progress
Transformer erection: Not started yet
Equipment foundation: 125 out of 198 is completed.
Total 137 Equipment erection: Yet to start
Tower / LM foundation: Total 24 out of 32 is completed
Tower Structure Erection: 4 Nos. completed
245 RM road construction WIP is yet to start and Drain Construction of 346 mt yet to start.
Cable trench of total 390 RM: WIP
Testing and commissioning: Not started yet.

e Expected Completion of work on site: December 2021
3  Establishment of 2x31.5 MVA,132/33 kV new S/S at Sabroom

e Site levelling works completed 70%
45 /232 RM boundary wall / retaining wall: WIP
CRB construction is under progress. 80% completed.
Transformer foundation work for 2 Completed
Transformer erection: 2 nos completed
Equipment foundation: 129 out of 129 is completed.
Total 123 Equipment erection: 68 completed
Tower / LM foundation: Total 25/02 amongst which 18/01 completed
Tower Structure Erection: 18 Nos. completed
132.350 RM road construction and Drain Construction of 378 mt yet to start.
Cable trench of total 90/188 RM: WIP
Testing and commissioning: Not started yet.
Expected Completion of work on site: December 2021
4  Establishment of 2x31.5 MVA, 132 /33 kV new substation at Satchand
Site levelling works completed 100%
380 RM boundary wall / retaining wall: 305 completed
CRB construction is under progress. 92% completed.
Transformer foundation work for 4 Completed
Transformer erection: Completed
Equipment foundation: 106 out of 106 is completed.
Total 106 Equipment erection: 77 completed
Tower / LM foundation: Total 25/02 amongst which 24/02 completed
Tower Structure Erection: 24 /2 out of which 23/2 completed
104.5 RM road construction and Drain Construction of 380 mt yet to start.
Cable trench of total 90/188 RM: WIP
Testing and commissioning: Not started yet.
Expected Completion of work on site: December 2021

1.7  Objective and Study Methodology adopted for FEAR study

The main objectives of the FEAR study are to assess the mitigative measures as suggested in
IEAR and/or EMP are effectively implemented/ addressed at the ground during pre-
construction & construction stages of project cycles. The study also helps in establishing the
status of compliance of various mitigation/management measures provided in the IEAR/EMP
and suggests gaps or weaknesses, if any.
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To achieve this, GCI undertook a comprehensive biophysical, environmental, socioeconomic
data gathering exercise along the TL routes and S/S location to assess / verify the actual site-
specific measures implemented / being implemented by IA / Contractor in respect of measure/
actions listed in [IEAR/EMP. The project methodology flow chart is given below:

Meeting with Affected Persons/

Literature Study

Team formation

Meeting/Discussion with the Recommendation/Suggestion
POWERGRID Officials for Improvement, if any

Meeting/Discussion with the
Surveyor/Contractors

Report Preparation

Field visit/inspection & Data

. Data Verification/alidation
collection =

. Data Compilation & Analysis
villagers

Figure 1-3: Study Methodology for Preparation of FEAR

The methodology for the proposed study is inclusive of but not limited to following steps:

1.

Review of existing reports: Review of existing reports and data prepared and generated by
POWERGRID such as IEAR, ESPPF, Compensatory Plan for Temporary Damage (CPTD) etc. was
undertaken and suitably incorporated in the present report.

Literature review / Analysis of Secondary Data: Review of existing literature are undertaken
for collection of secondary baseline data related to physiography, climatic conditions,
demography, natural resources including forest/wildlife and socio-economic features of the
study area. Sources and data so collected have been mentioned below:

Literature from various research papers was reviewed for study biodiversity of the project
site

A Revised Survey of the Forest Types of India’ by Champion and Seth (1968) was used for
forest type classification of forests in the study area.

Data collected from published literature of Zoological Survey of India (ZSI), Forest Survey of
India (FSI), Botanical Survey of India (BSI) and other research and government publications
for floral and faunal diversity of the study area.

Soil map of the study area was prepared using ‘Soils of Tripura for Optimizing Land Use,
NBSS Publ.67b, 2000’ published by National Bureau of Soil Survey & Land Use Planning
(NBSS & LUP), Nagpur.

Conservation status of flora and fauna of the study area as per Indian Wildlife (Protection)
Act (1972), threatened status according to IUCN Red List 2020.1, Red Data Book of Indian
Plants by Botanical Survey of India, Kolkata.

Census of India 2011 for demography of the study area.
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Collection & collation of primary data: The data was collected by extensive field visits and
interaction with various stakeholders such as POWERGRID, Contractor, forest officials, Project
Affected People (PAPs) and public at large. The environmental primary data other than
vegetation profile is verified and ascertained through the discussion with local people and
stakeholders, Site visits and IEAR carried out for the proposed T&D alignment and S/S and final
alignment schedule In order to, collect data with respect to final route alignment with important
feature & maps, forest involvement/forest clearances, other applicable statutory
clearances/consent/ exact number of trees to be filled / damaged both in forest as well as non-
forest area, number and profile of PAP along with details of compensation provided to PAPs.
This includes collection of any other primary data, which, in the opinion of agency, is required
for ascertaining the compliance of the mitigating measures as enlisted in IEAR/EMP. Besides,
photographs of important events such as interaction with various stakeholders, safe working
practices, borrow area management, top soil management and construction during lean period
etc. was taken as evidence.

Collection of primary data and Physical verification of construction elements: To gather
primary data/ physical verification, a field visit/ survey of the project area along with IA and
Contractor staff was made from February 2019 to May 2021. The data which has been collected
from field visit are implementation status of proposed environmental management plan and
mitigation measures as suggested in IEAR. Also, the environmental monitoring for ambient
Noise levels and water quality is regularly carried out at S/S locations as part of EMP monitoring
by construction Contractors. Environmental baseline reports at various subproject sites
are presented at Appendix-A.

Ground truthing/physical verification was made with photographic evidence and verification of
record maintained by IA and Contracts for various activities for monitoring the compliance of
mitigation measures like Health and Safety measures, Solid waste and sanitation, construction
of protection wall/ retaining walls, status of labour camps location of proposed S/S, towers, and
T&D Lines alignments. Findings of field survey were consolidated along with secondary data for
interpretation and finding the gaps for immediate necessary action.

Ascertaining the compliance: Analysis and interpretation of secondary and primary data to
ascertain the compliance of the measures as discussed in EMP.

Survey of flora and fauna: Phyto-sociological survey is necessary as this is a TL project. Being
a TL project, surveys for assessment of vegetation structure/ profile in the proximity of the
proposed TL, corridors of TL routes, S/S, etc. were conducted wherein line transact
methodology has been followed. Faunal surveys were also conducted along the same transects.
As the topography along the routes varied from undulating / plain to top of hill. It was therefore,
not feasible to chart the entire routes of proposed TL as large part of the routes has steep slopes
and due to issues of accessibility at present. However, during the field surveys it was tried to
survey minimum 10% of the route for flora data collection, which in some cases constituted a
continuous stretch and, in some cases, could be covered in parts The parts of the stretches to be
surveyed were selected considering the diversity of flora. At some places along the alignment,
forest plantation of only rubber trees is recorded which is homogenous. At some stretches, the
diversity of flora is recorded. The details are reported in chapter 2 section 2.4.4. As regards
substation, the whole substation area was covered for flora study/biodiversity. The fauna
elements were not found during field surveys in the project areas except some bird and common
fauna. Hence the data was collected through consultations with local public, Forest department
officials and POWERGRID officials working in the project area.

The results of the primary field surveys were supplemented with secondary data to fill the gaps
and further with the information generated through PRA. In addition, at all the sites bird walks
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were also undertaken, particularly areas under private plantations nearby the routes to locate
nesting sites and for bird sightings.

7. Consultation: During assessment consultation was done with stakeholders like various field
officers of consulting team such as Central Project Implementation Unit (CPIU)/ State Project
Coordination Unit (SPCU) POWERGRID officials, Contractor, migratory labors, local labors,
Gram Burrah (village head) and public representatives to collect data with respect to
compliance of suggested Environmental Management Plan (EMP) and implementation of
mitigation measures. The details of exercise are presented at Appendix-B.

8. Development of Maps: Geo-referenced and Google maps with superimposed coordinates of
project elements were generated to verify locational details and details of physical features of
terrain of the project locations (Please refer to the Annexure A and B).

1.8 FEAR Structure

Chapter I: Project Description:

Chapter 2:

Chapter 3:

Chapter 4:

Chapter 5:

Chapter 6:

Brief description of the background, objective of the project, resultant benefit and scope of
the work.

Baseline Data:

Description of the relevant physical, physiographical, and socioeconomic condition of the
project area including description of natural resources base like forest resources or any
other environment sensitive areas like National Park sanctuary etc. along with description
of climatic condition, population and other demographic features of the project area.

Policy, Legal and Regulatory Framework:

Description of the policy, Legal and Regulatory framework applicable to transmission
project and the environmental requirement under which environment assessment has been
carried out.

Major Features of Final Route & Environment Impact:

Brief description of the environmental criteria for selection of route and major features of
final route alignment, details of forest involvement including number of trees and species of
the trees likely to be affected. The details of forest clearance and environmental impact
matrix describing in brief the extent of impact of TL.

Potential Environmental Impact, Evaluation and its Management:

Description of the measures adopted and under implementation for identified impact due
to project location, design, construction, O&M details of public consultation and its
documentation, details of contractual conditions regarding safeguard issues under scope of
contract for compliance and conclusion listing the category of the project based on the
impact and analysis.

Monitoring and Organization Support Structure:

Description of the monitoring plan, reporting pattern/frequency, external monitoring
requirement/timing for potential environment & social issues with compliance status of
Environment Management Plan (EMP) and organization support structure.
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POWERGRID Tripura District under NERPSIP in Tripura
2. BASELINE DATA
2.1 Introduction

Impact Assessment defines and assesses the potential physical, biological, and socio-economic
impacts of a project and helps in formulating management and mitigation measures to
minimize the impacts to a great extent. This chapter deals with the baseline status of physical,

biological, socio-economic environment in the project districts as well as study area.

2.2

Project Location

The project is an intra-state power sector project located in the State of Tripura and pass
through the districts of Gomati (Gumti) and South Tripura. Earlier Gomati District was part of
undivided South Tripura District before 2012. Please refer Map 2-1. The map showing
location of various subprojects is presented in Map - 2.2 & Map - 2.3.

Map 2-1: Location Map of the Project?

TRIPURA

District Map ASSAM

BANGLADESH

[«

Unokoti
District

North
Tripura
District
West Tripura
District

MIZORAM

Shipahijala
District
Gomati
District

South Tripura
District

Project

' Districts

2 Tripura Space Application Centre, Vigyan Bhawan, Tripura
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Map 2-2: Topo Map Showing Subprojects Locations
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Map 2-3: Google Map Showing Subprojects Locations
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2.2.1 Tripura State’?

Tripura state is situated in the north eastern part of the country and shares international
border with Bangladesh from three sides. The area of the State is 10,491 Sq. Km which forms
0.32% of country's geographical area. The State lies between latitude 22°57"' N and 24°33' N
and longitude 91°10' and 92°20' E in NER physiographic zone. Tripura is a land locked state
and its geographical limits touch both national and international boundaries. Its length of
international boundary line with Bangladesh measures 839 km. Its national boundaries with
Assam and Mizoram measure 53 km and 109 km respectively. The basic environmental settings
of the State and subject project area are discussed in the upcoming sections.

2.2.2 Study Area Districts*

2.2.2.1 South Tripura district:

South Tripura district is situated between North Latitudes 22°58" and 23°45’ and East
Longitude 91°15’ and 91°58’. It is bounded by Bangladesh on south, east and west sides, by
west Tripura district on north and northwestern sides and by Dhalai district on northeast side.
The total geographical area of the district is 1585.67 Sq. Km.

2.2.2.2 Gomti district:

Gomati district of Tripura state was created in January 2012 when four new districts were
created in Tripura, taking the number of districts in the state from four to eight. Udaipur is its
headquarters.

Gomati District is situated approximately between East longitude 91918’ and 91959’ and North
latitude 22956’ and 23°45’. The Gomati District is bounded on the North by Dhalai district and
West Tripura District, while on the other sides by international border with Bangladesh. The
total geographical area of Gomati District is 1489.39 Sq.km.

2.3  Physical Environment

2.3.1 Climatic Conditions - Tripura State

The State has a tropical savanna type climate, designated under the Kappen climate
classification. The undulating topography leads to local variations, particularly in the hill
ranges. The four main seasons are winter from December to February, pre-monsoon or
summer from March to April, monsoon from May to September and post-monsoon from
October to November. During the monsoon season the south west monsoon brings heavy rains,
which cause frequent floods. The climate conditions of projects districts are described in the
sections below;

3 http://itrpenvis.nic.in/
4 District Survey Report, 2018, GoT
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2.3.2 Climatic Conditions - Project Districts

2.3.2.1 South Tripura District:

The climate in the district is characterized by moderate temperature and is highly humid in
nature. There are three prominent seasons summer, rainy and winter. The summer season
spans from March to May and is followed by SW monsoon lasting till September. Average
annual rainfall in the district is about 2000 mm. Winter season starts from November and lasts
till the end of February. The temperature in the area varies from 5.1°C to 35.69C. The humidity
is generally high throughout the year. In summer season the relative humidity varies between
50 to 90 % and in rainy season, the relative humidity is over 85 % in morning and in evening it
varies between 70 to 80 %. The co-efficient of variation of rainfall in the area ranges from 6 -
32% suggested a low variability of annual rainfall. Humidity is generally high throughout the
year.

2.3.2.2 Gomati District:

The climate of the district is mostly warm and is characterized by a humid summer and a dry
cool winter with plenty of rains during July to October. Rainfall is received from the South -
West Monsoon, which normally breaks in the month of May. Hailstorm generally occurs during
the month of April & May, occasionally causing damage to the field crops. Autumn and Spring
are of very short duration. Average annual rainfall in the district is about 2000 mm and the
temperature varies between a maximum of 35.239C and a minimum of 7.43°C. The variation in
temperature is much lower during the rains than during any other season.

2.3.3 Topography - Tripura State56

The State has three distinct physiographic zones i) hill ranges ii) undulating plateau land and
iii) low-lying alluvial land. Five major hill ranges traverse the State in roughly north-south
direction and continue southward into Chittagong Hill Tract. Narrow valleys separate these
ranges generally 20 km wide. The easternmost range is Jampui, being successively followed to
the West by Unokoti-Sakhantlang, Longthorai, Atharamura-Kalajhari and Baramura-
Deotamura. The highest peaklies at Bethliang Sib (Thaidawar, Shib-rangkhung), 979 mts above
the sea level.

Sedimentary rocks which range in age from Miocene to loosely consolidated sediments of
recent age represent the geology of the state. The rocks are sandstone, siltstone and shale
grading into clay. These rock types are repeated as layers, one above the other. Depending on
their character and the presence of fossils, these sedimentary rock sequences are divided into
Surma group, Tipam group and the Dupitila group. From the nature of the grains and the
texture imprinted on these rocks, it is inferred that originally the sediments were deposited in
the sea and later converted into rocks. The recent fluvial deposits occupy quite a large part of
south Tripura district. The sedimentary rocks are deformed and folded.

5 ENVIS Tripura Report
6 GoT, District Survey Report, 2018
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2.3.4 Topography - Project Districts

2.34.1 South Tripura District:

Geography of South Tripura District comprises three principal hill ranges. South Baramura and
Deotamura hill ranges are completely in South Tripura District while apart of Atharamura hill
also comes in the district. Deotamura is the principal hill range of South Tripura District having
a length of 85 kms and forms the boundry between Amarpur and Udaipur Sub Division. Major
rivers flowing through South Tripura District are Gomti River, Muhuri and Feni. As per
Agroclimatic zones the district is in Mild Tropical Plain Zone. The major soil recorded as per
agroclimatic zones are Inceptisols, Ultisols, Entisol’.

Physiographically, the area can be divided into two parts, Anticlinal Hill Ranges and Synclinal
flatbottomed valleys. The major hill ranges are Baramura and a hill range at west boundary.
The trend of the hill ranges is almost N - S. The height of the hill ranges increases from west to
east. A broad synclinal valley is located along Manu-bazar, Jolaibari, Laogang Bazar. The valleys
are gently undulating with intermittent flood plains of rivers and streams. The undulations
formed by 10 to 30 m high mounds with gullies in between them, locally called “loonga.”

2.3.4.2 Gomati District:

Gomati district is a predominantly hilly area. About 60% of its land is hilly, while the remaining
40% is plane land, even the plane land is not a dad level land rather it is broken by many low
hills and tillas of 30-60 m in elevation, covered with trees and shrubs. The topography is
immature. In the district the topographic highs & lows are in accordance with the normal first
order structural elements. The ground rises from West- East. The general elevation varies
between 600m in the north eastern part to 15 m in the west. As per Agroclimatic zones the
district is in Mild Tropical Plain Zone. The major soil recorded as per agroclimatic zones are
Inceptisols, Ultisols, Entisol”.

There are four physiographic units in the district:

I Steep slopping & slightly dissected, high relief structural hills & ridges exemplified by areas
like Taidu, Amarpur, Tirthamukh.

II.  Moderately slopping with moderately dissected, low relief structural hills and ridges found
in parts of Udaipur, Amarpur, Tirthamukh.

III. Moderate to gently sloping with moderately dissected, flat topped denuded hills found in
southern part of Udaipur & Amarpur And

IV.  Undulating plane with low mounds and gently sloping valley situated mostly in the southern
part of Udaipur.

2.3.5 Land use Pattern - Tripura State$

For Land use details of Tripura State and Project Districts, Land use statistics of Ministry of
Agriculture, GOI, 2018-2019 and North Eastern Development Finance Corporation Ltd
(NEDFI), 2018 are referred. Majority of the Tripura State area is 60% is covered by forest land
followed by 24% agricultural land. The general land use area of the Tripura State is given in

7 State Level Perspective Plan for Watershed Development of Tripura
8 Land use statistics, Ministry of Agriculture, GOI, 2018-2019 and NEDFI, Land Use Details, 2018
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Table 2.1, Land Use Distribution in Figure 2.1. The Map is referred from NBSS LUP publication
2018 is depicted in Map 2.4.

Table 2-1: Land use pattern of State Tripura (2018)

1 Geographical area 1049169 100
2 Forest Area 629426 60
3 Land Not Available for Agricultural Use 148304 14.1
4 Land under Misc. tree Crops & groves not including in net Area sown 10125 -
5 Permanent pasture & other grazing land 944 -
6 Culturable Waste land 2578 -
7 Total Other Uncultivated Land Excluding Fallow Land (4+5+6) 13647 1.3
8 Fallow Land Current Fallow 1055 -
9 Fallow Land Other than Current fallow 1189 -
10 Total (8+9) 2244 0.2
11 Net Cropped area 255548 24.4
12 Gross cropped Area 488500 -
13 Area sown more than once 232952 -
14 Cropping Intensity (%) 191 -
15 Cultivable land 271439 -
Major Land Use - Tripura State
70.0
60.0
60.0
g
E 50.0
S
S 40.0
g
2 30.0
E 24.4
a
S 200 14.1
10.0
1.3 0.2
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Forest Area  Land Not Available Other Fallow Land Net Cropped area
for Agricultural Uncultivated Land
Use Excluding Fallow
Land

Figure 2-1: Land use pattern of State Tripura
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2.3.6 Landuse Pattern - Project Districts®

2.3.6.1 South Tripura District:

Majority of the South Tripura project district area i.e. 5.8% is built up land, 27% covered by
agricultural land and 67 % is covered by Forest land. The general land use pattern of the project
district is given in Table 2.2.

Table 2-2: Landuse Pattern of Project District - South Tripura (2018)

1 Geographical area 158567 100
2 Forest Area 105871 66.8
3 Land Not Available for Agricultural Use 9133 5.8
4 Land under Misc. tree Crops & groves not including in net Area sown 287 -
5 Permanent pasture & other grazing land 20 -
6 Culturable Waste land 13 -
7 Total Other Uncultivated Land Excluding Fallow Land (4+5+6) 320 0.2
8 Fallow Land Current Fallow 18 -
9 Fallow Land Other than Current fallow 43 -
10 Total (8+9) 61 0.04
11 Net Cropped area 43182 27.2
12 Gross cropped Area 83837 -
13 Area sown more than once 40655 -
Major Land Use - South Tripura District
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70.0 66.8
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Figure 2-2: Land use pattern of Project District - South Tripura

9 Land Use Statistics, Ministry of Agriculture & Farmers Welfare, GoT, 2018-19 and NEDFI, Land Use Details, 2018
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Map 2-5: Land use Map of Project District - South Tripura District1?
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2.3.6.2 Gomati District:

Majority of the Gomati project district area i.e. 5.2% is built up land, 27% covered by
agricultural land and 67 % is covered by Forest land. The general land use pattern of the project
district is given in Table 2.2.

Table 2-3: Landuse Pattern of Project District - Gomati (2018)

1 Geographical area 148939 100
2 Forest Area 100704 66.8
3 Land Not Available for Agricultural Use 7704 5.2
4 Land under Misc. tree Crops & groves not including in net Area sown 105 -

5 Permanent pasture & other grazing land 44 -

6 Culturable Waste land 7 -

7 Total Other Uncultivated Land Excluding Fallow Land (4+5+6) 156 0.1
8 Fallow Land Current Fallow 20 -

9 Fallow Land Other than Current fallow 43 -
10 Total (8+9) 84 0.06
11 Net Cropped area 40291 27.05
12 Gross cropped Area 78937 -
13 Area sown more than once 38646 -

Major Land Use - Gomati District
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Figure 2-3: Land use pattern of Project District - South Tripura
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Map 2-6: Land use Map of Project District - South Tripura District!
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2.3.7 Major Rivers - Tripura State12

The State of Tripura has rich water resources with the presence of as many as ten major rivers,
including Gomati, Manu-Deo and Khowai. All rivers are rain-fed and ephemeral in nature. All
major rivers originate from hill ranges and show a typical drainage pattern called trelis, except
a few instances of dendrite pattern. A study of basin characteristics by CSME (1989) indicate
that eight of the ten basins are within the territorial limit of Tripura while basin areas of river
Fenni and Longai are shared by two Indian States viz. Tripura and Mizoram and Bangladesh.
Collectively basin area of ten major rivers and other minor streams covers nearly 10,500 sq.
km. In terms of percentage of the basin of individual rivers vis-a-vis, total basin Gomati
(22.66%), is followed by Manu-Deo (18.36%) and Khowai.

Map 2-7: River Map of Tripura State with Project Districts
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2 Water Resource Department (WRS), GoT, 2019
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1. Longai
2. Juri
3. Deo
4, Manu
5. Dhalai
6. Bijoy /
Buriganga

7. Khowai
8. Haora
9. Sumli
10. Sonai
11. Gomati

Table 2-4: Major Rivers of Tripura State

It is tributary of
Barak River
Deo chhera,

Kakri chhera, Lal
chhera, Bali

chhera, Hakai N,

Lchailal chhera

It is a tributary

of Manu River

Deo R, Chamanu

chhera,
Chailengtha
chhera, Kanan
chhera, Lakhmi
chhera, Madhal
chhera
Bahuri chhera,
Chandrai
chhera, Sofema
chhera,
Tamthung
chhera, Surma
chhera, Kulai
chhera, Dalu
chhera, Nali
chhera
Rangpani chhera

Balu chhera, Jeel
chhera, Chamal
chhera, Ahiadia
chhera, Bhaskar
chhera,
Maharani
chhera, Trirupa
chhera, Samru
chhera, Lal
chhera
Donaigaon,
Ghoramora,
Debtagang,
Champanadi,
Debatila chhera
Tributary of
Hawra River
Tributary of
Barak River

Sarma chhera,
Malik chhera,
Maharani
chhera, San
gang, Ganga
chhera
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98 km

79 km

132 km

167 km

117 km

54

166 km

53 km

50.2 km

145.13
km

133 km

Originates at Jampui Hill Northerly flow

Originates at Jampui Hill, Northerly flow through Dharmangar
valley

Originates at Jampui Hill, Northerly flow through Kanchanpur
valley, meets Manu river.

Originates ate Sakhan range & Northerly flow via Kailasahar to
Bangladesh

Originates at Longtharai range, Northerly flow via Kamalpur to
Bangladesh

Originates from Baramura hill range and flows westward
through Agartala valley and near Boxanagar it enters
Bangladesh

Originates in the eastern part of the Atharamura Hills flow to
Bangladesh

Originates at Baramura range, Westward flow via Agartala to
Bangladesh

Originates from the Damra Hills of Boromura hill range
tributary of Choka River

Major Southbank tributary of the Barak River originates from
Lushai Hills of Mizoram state and falls in the Barak River at
Sonaimukh.

Originates at Longtharai and Atharamura flows to via
Sonamura town Bangladesh
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12. Muhuri Tributary of 64 km Originates at Deotamura range, Westward flow via Belonia to
Fenni River Bangladesh
13. Fenni Muhuri River 116 km  Originate at the border by confluence of three streams, of

which Asalong is the main channel

2.3.8 Major Rivers - Project Districts

Table 2-5: Major Rivers Flowing Through Project Districts

1 Gomati Gomati and tributaries
2 South Tripura Fenni, Muhuri, Manu and Longai and tributaries

The River Maps of Project Districts are depicted in Maps 2.8 and 2.9.

The subproject activity / route alignment which are planned near water body or crossing water
body are assessed and discussed in the Chapter 4 and 5 with EMP.

2.3.9 Wetlands - Tripura State13

In Tripura, 432 wetlands have been mapped and 2983 small wetlands (< 2.25 ha) identified.
Total wetland area estimated is 17542 ha. Inland natural wetlands dominated in the state with
63% share. The major natural wetland types are; river/stream (42.30%) and waterlogged
(16.79%). There are 60 lake/pond with about 1.7% area. Under man-made wetlands,
reservoir/barrage is the major wetland type with 18.93% share. The details of type-wise aerial
extents of wetland are given in the Table 2-6. Tripura has seven wetlands important in the
context of state. These are Rudra Sagar, Gomti Reservoir (Dumbur Lake), Sipahijala Reservoir,
Trishna, Sattar Mia’s Hoar, Batapura Lake and College Tilla Lake. Amongst there Rudra Sagar
Lake and Gomati Reservoir are identified wetlands under National Wetlands Conservation
Programme. The Rudrasagar lake of State is also covered under International Convention on
wet land (Ramsar Convention).

2.3.10 Wetlands - Project Districts
2.3.10.1 South Tripura and undivided Gomati District:

South Tripura district including undivided Gomati District has total 116 wetlands have been
delineated in addition to the 824 small wetlands (< 2.25 ha) identified. The inland-Natural
wetlands comprise about 65 %. The major natural wetlands are River/stream (41.74 %),
followed Waterlogged (19.09 %) and Ox-bow Lakes (2.93 %). Reservoir/Barrage is the major
man-made wetlands. Total 4 such wetland types mapped with 625 ha area occupying 13.66 %
of wetlands. Detailed statistics of wetlands of South Tripura district is given in Table 2.7. The
open water spread area is more in post-monsoon (2474 ha) than in Pre-monsoon (1799 ha).
The reduction in open water spread area in Pre-monsoon is more significant in case of
Reservoir/Barrages and Waterlogged types.

13 Ministry of Environment, Forests & Climate Change, National Wetland Atlas: Tripura, Govt of India, 2021

Green Circle Inc. 32




GREEN

EM,
Ll 85#
dnoy

FEAR for T&D subprojects in Gomati and South
Tripura District under NERPSIP in Tripura

uraefols
POWERGRID

THE GREEN PEOPLE

Map 2-8: Drainage Pattern of South Tripura District14
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14 District profile of West Tripura, GoT, 2018 - 2019
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Map 2-9: Drainage Pattern of South Tripura District15
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15 District profile of West Tripura, GoT, 2018 - 2019
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Table 2-6: Wetland Details - Tripura State

Area in ha

Post Pre
monsoon monsoon

area area
1100 Inland Wetlands - Natural
1 1101  Lakes/Ponds 60 300 1.71 180 153
2 1102  Ox-bow lakes/ Cut-off 78 387 2.21 229 170
meanders
3 1105  Waterlogged 244 2946 16.79 1872 647
4 1106  River/Stream 17 7420 42.30 4488 5115
1200 Inland Wetlands -Man-made
5 1201 | Reservoirs/Barrages 12 3320 18.93 2936 796
6 1202  Tanks/Ponds 21 186 1.06 142 142
Sub-Total 432 14559 83.00 9847 7023
Wetlands (<2.25 ha), mainly Tanks 2983 2983 17.00 - -
Total 3415 17542 100.00 9847 7023

Table 2-7: Wetland Details - South Tripura (including undivided Gomati) District

Areain ha

Post Pre
monsoon  mMonsoon
area area
1100 Inland Wetlands - Natural
1 1101  Lakes/Ponds 9 41 0.90 25 20
2 1102  Ox-bow lakes/ Cut-off 29 134 2.93 85 68
meanders
3 1105  Waterlogged 55 873 19.09 598 122
4 1106 | River/Stream 4 1909 41.74 1159 1370
1200 Inland Wetlands -Man-made
5 1201 | Reservoirs/Barrages 3 625 13.66 482 94
6 1202  Tanks/Ponds 16 168 3.67 125 125
Sub-Total 116 3750 81.99 2474 1799
Wetlands (<2.25 ha), mainly Tanks 824 824 18.01 - -
Total 940 4574 100.00 2474 179
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Of the total Wetlands, 7 Wetlands are important from the point of view of biodiversity
conservation and as centers of socio-economic values and potential sources for eco-tourism in
the State. As mentioned above, the Rudrasagar lake of State is also covered under International
Convention (Ramsar Convention on wet land) by MoEF&CC. However, none of these wetlands

are getting involved/impacted in routing/RoW of proposed lines and locating S/S.
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Map 2-10: Wetland Map of Tripura State
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Map 2-11: Wetland Map of South Tripura District
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2.3.11 Soils

The factors influencing the prevalence of different types of soil in Tripura include topographical
changes, climate changes, prevalent rock materials and the vegetation. Soil erosion caused by
chemical weathering of the soil in the State of Tripura has led to the bed rock of the region
being revealed.

2.3.11.1 Soil Categories:

The soil covers a total area of 4,514 Sq. Km. The soil in Tripura can be classified into five distinct
categories. 43.07 % of the total land area of the state is occupied by the red loamy soil and the
sandy soil. The reddish yellow brown sandy soil of the region covers a total area of 3,468 square
kilometers in the state of Tripura. The soil type is the second most dominant type in the region
covering 33.06 % of the land area. The three other types of soil that prevail in the region are
the lateritic soil, younger alluvial soil and the older alluvial soil.

2.3.11.2 Soil Taxonomy:

The soil taxonomic (family) classification map of project districts was prepared as per the data
by National Bureau of Soil Survey & Land Use Planning (NBSS&LUP). Soil map is given in Map
2-12. The details of Soil Taxonomic Classification are given in Appendix A under heading C.

According to soil taxonomic classification Soil Unit 21 is the most dominant Group (12.4%) which is
characterized by deep, moderately well drained, fine loamy soils on gently sloping undulating plains
with low mounds having loamy surface with moderate erosion hazard. Rest all the soil units covers less
than 10% of the project districts. The major taxonomic categories are Typic Dystrochrepts, Typic
Haplumbrepts, Typic Epiaquepts, Typic Hapludults, Typic Udorthents.
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Sheet 1

Map 2-12: Soil Map of Tripura State with Project Districts
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2.3.12 Minerals

Of the total geographical area of Tripura, 76% can be marked as of “Tertiary” origin and
24% belong to Quaternary period; none of these contain any major mineral resource. In
Tripura, the mineral resources are mainly glass sands, limestone, plastic clay and hard rock; all
of these materials are being used to a variable degree. However, the single most important
resource in the state is oil and natural gas. Oil and Natural Gas Commission (ONGC) has initiated
massive exploration programme in the State. Mineral Map of Tripura is depicted in Figure 2-
6.

TRIPURA
CLAY MINERALOGY MAP

ASSAM

MIZORAM

LEGEND

- Area

ha

%
sThimik3 59 06
T] [stnimaka 9 09
s1h2m1k3 S0 05
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m1:<20%. m2:20-30%, m3:>30%: k1:<35%, k2:35-50%. k3:>50%:: 3

Figure 2-4: Mineral Map of Tripura

2.3.13 Vulnerability
2.3.13.1 Earthquake Vulnerability1eé:
Tripura and the rest of the NER lie in the Zone-V of the seismological map of India, which is

regarded as a high-risk zone with respect to earthquakes. Associated vulnerability is studied in
detailed for each alignment of the project TL and DL and same are discussed in the Section 4.3.

16 ENVIS Tripura
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Map 2-13: Seismic Map of India
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2.3.13.2 Landslide Vulnerability:

Landslide hazard stands as the second geological hazard following earthquake (Li, et. al., 1999;
the U.S. Geological Survey, 2000). The Food and Agriculture Organization of the United Nations
(FAO) states that steep terrain, vulnerable soil, heavy rainfall and earthquake activities make
large parts of Asia highly susceptible to landslides. An area of about 0.49 million sq km out of
the total area of India is vulnerable to landslide and about 0.098 sq km of an area in NER of

India is vulnerable to landslide. Tripura State comes under moderately affected landslide
hazard class (Map 2.14)7.

Landslide, a common phenomenon in hilly region is one of the most important factors of soil
erosion. Topsoil and vegetative covers on large scale are considerably lost every year during
the monsoon season. Landslides are mainly found below settlement areas, terrace fields, rolling
Jhum land and road construction. The possible factors responsible for landslide occurrence

may be singular or a combination of several factors. Some of the factors responsible for
landslide in Tripura are:

17 http://appscmaterial.blogspot.in/2012/02/disaster-managementlandslides.html
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Map 2-14:

Landslide Map of India
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Soil formations: Clayey and shales have low hydraulic conductivity and can be difficult to
drain. On the other hand, when the dip angle of the shale is along the slope, the soils over the
shale are more susceptible to landslide. Most of the slides in the area are caused due to this
reason. It is also observed that during rainy season the shallow soils lying above shale bed are
prone to landslide. Please refer Soil Section 2.3.11.

Increase in the Runoff Volume: It affects the regimes of the natural downhill drains and toe
cutting has been observed in many cases. Such toe cutting leads to slope failure near these
natural drains. Slope failure occurring near these drains adversely affects the stability of the
slope in general and leads to repeated slope failure in that area. Such toe failure also leads to
blockage of drains promoting infiltration of water into the ground causing saturation of the soil,
which adversely affects the stability. During the summer season, more specifically from June to
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October, the rainfall is heavy and almost continuous. So, permeable materials get saturated due
to long continued heavy rains that, instead of the pelting rain driving individual particles in the
form of ‘rill’ or ‘rain-wash’ down the slope, the whole of the surficial materials becomes a mass
of mud and debris.

Faulty Road Construction: Another important factor causing landslides, it has aggravated the
intensity of landslide. One of the main reasons for this is the slope cutting process while
constructing the road as it disturbed the slope stability. Most of these slide areas remain weak
with mud flow and sinking of highways occur every monsoon season due to the composition of
loose sand and dark brown clays where water seepage is quite high.

Urbanization: Due to increasing urbanization and demand for land in the city area, and lack of
enforcement of development controls, people have started construction even on the valley
lines, completely blocking the drainage path in some cases. These drains need to cross the road
system in several stages through culverts. Eroded soils and garbage carried down by water
during torrential rainy season block many a time cross drains and lead to overflowing of water
onto the road. Increasing urbanization has also increased the surface runoff because extension
in the pucca ground cover or black topping through the construction of building, courtyards,
roads, pavements, etc., reduces infiltration of rainwater significantly and increases surface
runoff, thereby increasing the volume and discharge in the area and drain which in turn remove
the top soil rapidly and also cause landslide in the areas. In the instant scheme, during
construction limited quantity of excavated material is generated from tower foundations and
S/S foundation. However, adequate mitigation measures have been given in the EMP and same
are being undertaken to avoid any chances of landslide. In addition, excavation is avoided in
rainy days. So far there are no instances of landslide due to any of the construction activity.
Landslide due to operation and maintenance is not at all expected. The details are discussed in
Chapter 4 for each project line.

2.3.13.3 Erosion Vulnerability!8:

Unscientific land utilization incompatible with it’s carrying capacity leads to land degradation
which has both environmental and economic consequences. The information on land
degradation is needed for a variety of purposes like planning reclamation programs, rational
land use planning, for bringing additional areas into cultivation, to improve productivity levels
in degraded lands etc. As per the land degradation mapping undertaken by Department of
Space, Gol along with partner institutions under National Natural Resources Census (NRC),
water and wind are the most important land degradation process that occurs on the surface of
the earth. Rainfall, soil, physical properties, terrain slope, land cover and management practices
play a significant role in soil erosion. Some of the factors responsible for soil erosion in Tripura
are:

Sheet Erosion: It is a common problem resulting from loss of topsoil. The soil particles are
removed from the whole soil surface on a uniform basis in the form of thin layers. The severity
of the problem is often difficult to visualize with naked eyes in the field.

Rill Erosion: When sheet erosion is severe and the surface runoff goes in the form of a
concentric flow, tiny water channels are formed in the field called rills. Rills are generally

18 State Level perspective plan for watershed development in Tripura and NBSS & LUP, Nagpur
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associated with the cultivated lands and are visible in the ploughed soil after first heavy
showers.

Gully Erosion: Gullies are formed as a result of localized surface run-off affecting the
unconsolidated material resulting in the formation of perceptible channels causing undulating
terrain. They are commonly found in sloping lands, developed as a result of concentrated run-
off over fairly long time. They are mostly associated with stream courses, sloping grounds with
good rainfall regions and foothill regions.

Landslide/ Landslip Erosion: The region is quite prone to landslides/ landslips that take a
heavy toll on valuable lands, property and life besides aggravating the problem of soil erosion.
Factor responsible for landslide have already been explained in earlier section.

Faulty Road Construction: As explained in earlier section.

Unscientific Disposal of Debris Generated by Road Construction: Roads are the only means
of communication and form an important development activity in the region. Road
construction in the mountainous terrain requires a lot of blasting and construction in a zigzag
fashion. The debris thus produced is not properly disposed at dumping sites and is just pushed
onto the river side slopes. This results in heavy erosion during the rainy season.

Urbanization: As explained in earlier section.

For the assessment of soil erosion vulnerability hazard, NBSS&LUP report on soil erosion
(2011) and State Level respective plan of watershed development in Tripura (2012) are
referred. All project districts are falling in nil to moderate soil erosion zones. Please Refer Map
2-15. Landslide and erosion vulnerability is studied in detailed for each alignment of the
project TL and same are discussed in the Section 4.3. Adequate mitigation measures have been
given in the EMP and same shall be followed to avoid any chances of getting affected by soil
erosion vulnerable areas. In addition, any work shall be avoided in rainy days.

2.3.134 Flood Vulnerability19:

750 km? of land area of the State is considered to be flood prone. Nearly all the rivers are rain-
fed and are prone to flood. Drying up of perennial drainage courses and Transportation and
deposition of sand, silt in the venerable pockets are the main reasons causing flood and
inundation hazards. With reference to the State Level perspective plan for watershed
development in Tripura and NBSS & LUP, Nagpur and Disaster Management Cell of GoT, it can
be inferred that the project districts Gomati and South Tripura are very low to slightly
moderate flood prone area in Tripura State. Please refer Map 2-16. Flood vulnerability is
studied in detailed for each alignment of the project TL and same are discussed in the Section
4.3. Adequate mitigation measures have been given in the EMP and same are followed to avoid
any chances of getting affected by flood vulnerable areas. In addition, any work is avoided in
rainy days.

19 Disaster Management Cell of Tripura, GoT and NBSS&LUP, 2011, Nagpur
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Map 2-16: Flood Map of Tripura
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2.3.13.5 Fire Vulnerability19:

Geographical area under different classes of forest fire proneness is given in the Map 2.17. It
can be inferred that forest areas of eastern part of Gomati and Southern Eastern part south

Tripura District are extremely prone to fire.
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Map 2-17: Fire Prone Forest Areas Map of Tripura
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2.4 Biological Environment

It is pertinent to mention that, in the present project, forest area/land covered under Forest
(Conservation) Act, 1980 has been tried to avoided with careful selection of route alignment.
All line routes and S/S locations have been selected in such a way that it successfully avoids
any kind of PA and RF through meticulous site selection exercise. However, 100% avoidance of
RF could not be attempted in TLs. It is to submit that detailed site surveys, alignment studies
and meticulous exercise has resulted in a great reduction of forest area involved in the FEAR
[1I subprojects. Earlier there was 145.88 Ha of the forest was involved as per the IEAR study.
However, now it is reduced to 86ha. The details are discussed in the subsequent chapters.

In order to analyse the impacts and plan mitigation measures, it is imperative to study baseline
information for TL and surrounding or proximity area as well (study area), which includes
forest areas under the control of individual / community / village councils. The same has been
described in ensuing paragraphs.

2.4.1 Floristics - Tripura State2?

The recorded forest area of the State is 6,294 sq. km based on the India State of Forest Report
(ISFR), 2019, which constitutes 60% of its geographical area. RF constitute 66.33%, PF 2% and
UCF constitute 33.64%. The biological diversity of any geographical region is estimated at the
level of ecosystem diversity, species diversity and genetic diversity. Tripura being a part of NER
of India, belongs to one of the two “Hot Spot” of India amongst 18 identified in the World.

20 Tripura Envis
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At the ecosystem level, the State exhibits a part of Mountain ecosystem with moderate hill
ranges and forest ecosystem. In between these two dominant ecosystems lies the freshwater
ecosystem comprising 10 major rivers, numerous wetlands. Undulating high lands of narrow
and broken plates cover extensive areas (Deb, 1975).

Forests in Tripura State are largely under the community and private forests. The Forest
Department owns only certain areas classified as RF, PF, WLS, NP, Nurseries & Botanical
Gardens, therefore the department has purchased land from private owners for Biodiversity
Conservation and taking up plantations under JICA Project?1. The State has started ‘Joint Forest
Management’22 program to elicit active participation of villagers in creation, management and
protection of plantations. Intensification of Forest Management was carried out in the State by
creating adequate infrastructure and controlling the incidences of forest fire.

In Tripura state, during the period January 2015 to February 2017, forest cover was decreased
by 164 sq. km is observed as per ISFR 2019. This can be attributed to shifting cultivation,
harvesting of mature rubber plantations and other development activities for non-forestry
purposes under the Forest Conservation Act, 1980 (MoEF&CC, 2019). In some cases, it can be
attributed to change due to extension of area under rubber plantation?3.

24.1.1 Forest Cover 21:

In terms of geographical area Tripura state has total 60% of Forest Area. The details are
depicted in Table 2.8. As per the ISFR, 2019 by Forest Survey of India, the Forest cover is 6294
sqg. km and forest canopy cover including include the private forest and community forest as
well in the State is 7,726 sq. km. which is 73.68 % of the State's geographical area. In terms of
forest canopy density classes, the State has 654 sq. km. under Very Dense Forest (VDF), 5,236
sq. km. under Moderately Dense Forest (MDF) and 1,836 sq. km. under Open Forest (OF).
Please Refer Table 2.9 and Figure 2.5. Forest Map of the Tripura State is given as Map 2-18.

Table 2-8: Forest Area Classification - Tripura State

RF %RF PF %PF UCF % UCF
10,486 4,175 66.33 2 0.03 2,117 33.64 6,294 60

RF: Reserved Forest (RF), Protected Forest (PF), Unclassed Forests (UCF)

Table 2-9: Forest Canopy Cover - Tripura State

VDF %VDF MDF %MDF OF %OF
10,486 654 6.24 5236 4993 1836 17.51 7,726 73.68

21 Biodiversity Conservation Component, Tripura Biodiversity Board
22 Joint Forest Management Committees, GoT, Tripura Forest Department
23 India State of Forest Report (ISFR), 2019
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The State has reported extent of recorded forest area (RFA) 6,294 sq. km. which is 60% of its
geographical area. The RF and UCF are 66.33% and 33.64% of the recorded forest area in the
State, respectively. Please Refer Table 2.8. Due to non-availability of digitized boundary of
recorded forest areas from the State, the updated Green Wash from Survey of India (Sol)
toposheets which is 7,726 sq km has been used as proxy to the RFA boundary and the analysis
of forest cover inside and outside this area is given below in Table 2.10.

Area Sq. Km.
Area (%)

Table 2-10: Forest Area Classification - Tripura State

VDF MDF OF Total VDF MDF OF
410 3,903 1,138 5,451 244 1,333 698
7.52 71.60 20.88  100.00 10.73  58.59 30.68

24 Indian State Forest Report, 2019
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Map 2-18: Forest Map of Tripura State25
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25 Indian State Forest Report, 2019
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2.4.1.3 Forest Types 26:

Tripura state has been endowed with a wide variety of forest types on account of its unique
geographic location and wide range of physiographic terrain. Tripura has 6 forest types as per
the Champion & Seth classification (1968). Latest details of Forest Survey of India (FSI), 2019
are presented in the following Table 2.11.

Table 2-11: Details of forests in Tripura

1 2B/C2 Cachar Semi Evergreen Forest 27.47
2 2B/2S1 Pioneer Euphorbiaceous Scrub 0.01
3 2/2S1 Secondary Moist Bamboo Brakes 7.55
4 3C/C1b(ii) East Himalayan Lower Bhabar Sal 2.57
5 3C/C3b East Himalayan Moist Mixed Deciduous Forest 39.89
6 Plantation / TOF 22.51

2.4.2 Biodiversity - Tripura State

Tripura is very rich in biodiversity. Major type of forest in Tripura is tropical type, which is
grouped as:

e Evergreen forest

e Moist deciduous

e Seral Type

e Subsidiary edaphic type

24.2.1 Biodiversity Index:

The State belongs to two forest type groups, viz. Tropical Semi Evergreen and Tropical Moist
Deciduous Forests. As per the rapid assessment of Biodiversity carried out by Forest Survey of
India (FSI) at the national level for natural forests during September 2018 to May 2019 as part
of the forest type mapping exercise in respect of Tripura, total number of species reported in
the state are 148, out of which 89 are tree species, 37 are shrub species and 22 are herb species.
The Shannon-Wiener Index of Tree, Shrub and Herb species in different Type Groups of the
state are given below in Table 2.12.

Table 2-12: Shannon-Wiener Index of Tree, Shrub and Herb species in different

Type Groups of Tripura
Tree Shrub Herb
1 Group 2 - Tropical Semi Evergreen and 2.77 1.69 3.47
2 Group 3 - Tropical Moist Deciduous Forests 3.14 2.95 2.97
2.4.2.2 Flora of Tripura State27:

Tripura is a landlocked small hilly state of NER of India and part of richest reservoir of
biodiversity. Aggressive civilization, rapid growth of industrialization and pollution results loss
of different species from the earth causes danger to biodiversity. Different tribes of Tripura still

26 Champion & Seth Classification system (1968), GoT, Tripura Forest Department
27 biodiversity.tripura.gov.in
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live on and near forest and depend on local flora and fauna for the food, shelter, medication and
ritual ceremonies. Environmental hazards and destruction of forest resulted permanent loss of
different flora and fauna for the earth. This also causes great changes in the lives of tribal people
of the state. Now this is appropriate time of demand to ensure the biodiversity and conserve it
to protect the traditional life of tribal people and the world environment.

It is aimed at commissioning studies and sponsoring investigations and research for
inventorization of the biodiversity in the state including dissemination of information and data
across. It is also engaged in awareness creation through mass media regarding conservation of
biological bio-diversity, sustainable use of its components and fair and equitable sharing of
benefits arising out of the use of biological resource and knowledge. Taking steps to build up
database and to create information and documentation system for biological resources and
associated traditional knowledge through bio-diversity registers and electronics data bases, to
ensure effective management, promotion and sustainable uses. The details of flora of Tripura
are as follows:

Table 2-13: Highlights of flora of Tripura?22

No. Group of Plant Families Genera
1.  Angiosperms 168 816
2. Gymnosperms 6 8
3. Pteridophytes 18 38
4.  Total 192 862

Various extension programmes towards biodiversity conservation education by involving
schools and colleges; about 900 Eco-clubs across the state; setting up ‘Biodiversity Libraries’
in village schools; dissemination of posters, booklets, information bulletins etc.; setting up
(proposed) exhibits in the Tripura State Museum and Science Academy for display of
Biodiversity; observance of International Biodiversity Day, Wildlife Week, Environment Day,
conducting and participating at National and State level seminars and workshops in
collaboration with organizations/bodies like ONGC, Tripura University (Dept of Botany, Dept.
of Forestry & Biodiversity), Trishna WLS (Tripura), Eco Clubs in schools, PA and BMCs across
the State.

a. Some rare and endangered flora of Tripura:

Table 2-14: Rare and endangered flora

Sr.No. Name of the Species Family Distribution

1. Begonia surculigera Beginiaceae Unokoti

2. Colona flagrocarpa Tiliaceae Sakhan, Tlangsang
3. Ophiorrhiza viillosa Rubiaceae Kumarghat, sipaijala
4. Torenia mucronulata Scrophulariaceae = Ghorakappa
5. Tournefortia roxburghii Scrophulariaceae  Sabroom
6. Jasminum listeri Oleaceae Jampui ranges
7. Wallichia caryotoides Arecaceae Baramura and Atharamura ranges
8. Cycas pectinata Cycadaceae Baramura range
9. Podocarpus neriifolius Podocarpaceae Lalijuri

10. Gnetum montanum Gnetaceae Teliamura

28 Deb, 1981 & 1985
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11. Gnetum oblongum Gnetaceae

12. Mangifera sylvatica Anacardiaceae

13. Dischidia benghalensis Asclepiadaceae

14. Dischidia nummularia Asclepiadaceae

15. Dischidia major Asclepiadaceae
b. Some plants of economical use in Tripura:

1. Albizzia lucida

2. Albizzia procera

3. Artocarpus chaplasa

4, Carrya arborea

5. Chukmsia velutina

6. Cinnamomum bejolghta
7. Dillenia indica

8. Dillenia pentagyna

9. Dipterocarpus turbinatus
10. Duanbanga gradiflora
11. Gmelina arborea

12. Lagerstroemia parsiflora
13. Lagerstroemia speciosa
14. Magnolia pterocarpa

15. Mesua ferrea

16. Michelia champaca

17. Palaquium polyantha

18. Shorea robusta

19. Sterospermum personatum
20. Syzygium cuminis

21. Terminalia alata var. tomentosa
22. Terminalia bellirica

23. Terminalia myriocarpa
24. Toona ciliata

Silachari

Telimura and Ambasha
Tripura

Tripura

Tripura

Table 2-15: Economically important plants

Silkoroi
Safed Siris
Sam
Kumbhi
Bogapoma
Tejpata
Chalita
Akshi
Kherjong
Kokam
Gomari
Sida

Ajur
Thouthua
Nahor
Titasopa
Sal
Parolli
Zamun
Asan
Bairah
Hollock

Table 2-16: Economically important plants - Bamboo and Cane Species

Nedhoozca dulloa
Melocana bambusoides
Cane Species

A. Bamboo Species

1. Bambusa affinis

2. Bambusa nutans

3. Bambusa palida

4. Bambusa polymorpha
5. Bambusa teris

6. Bambusa spp.

7. Dendrocalamus hamiltoni
8. Oxylanthum albouliata
9.

10.

B.
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1. Calamus ereetus NA

2. Calamus floribundus NA

3. Calamus garbna Sundibet

4, Calamus teotopathoides NA

5. Calamus viminalis Pannabet

6. Calamus tenuis Chachibet
C. Important medicinal plants of Tripura:

Table 2-17: Medicinal plants

1. Andrographis paniculata Acanthaceae
2. Aquillaria malaceensis Thymelaeaceae
3. Asparagus reticulatus Liliaceae
4, Baeopa moniari Scorphalariaceae
5. Centella asiatica Umbelliferae
6. Hemidesmus indicus Apocynaceae
7. Holorrhea pubescens Apocynaceae
8. Hydrocarpus kurzi Labiatae
9. Justica adhatida Acanthaceae
10. Marsilea minuta Acanthaceae
11. Ocimum tenuifloram Labiatae
12. Phlogacanthus thyrsiflorus Acanthaceae
13. Rawlfia serpentina Apocynaceae
14. Saraca asoca Fabaceae
15. Terminalia belerica Combretaceae
16. Terminalia chebula Combretaceae
17. Vitex negabdo Verbenaceae
18. Vitex peduncularis Verbenaceae

d. Most common Families of Agri-horticultural Species:

Table 2-18: Agri-Horticultural Plants

1. Papilionaceae 44 96 + var.
2. Gramineae 49 79 + 1 var.
3. Compositae 39 54

4, Solanaceae 11 26 + 1 var.
5. Cucurbitaceae 16 26 + 1 var.
6. Malvaceae 10 25+ 1 var.
7. Aracear 15 25 + 1 var.

Two-thirds of the state is forested where different species of trees, orchids, birds and wildlife
are found. There are four sanctuaries in the state namely, Rowa WLS, Sepahijala WLS, Trishna
WLS and Gomati WLS.

The Sepahijala WLS in Tripura has 456 plant species of monocotyledon and dicotyledonous
plants. Trees of Sal, Chamal, Garjan and Kanak exist predominantly. The secondary species
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consist of Pichla, Kurcha, Awla, Bahera, Hargaja, Amlaki, Bamboos and grasses. There are 5
species of primates in this sanctuary. The crab eating Mongoose, which was last, sighted before
72 years ago in India has been discovered again in this sanctuary. There are about 150 species
of birds in this sanctuary. During winter a large number of migratory birds visit the sanctuary.
There are more than 150 species of residential birds and migratory birds are found here. This
sanctuary is also a beautiful picnic spot.

2.4.2.3 Invasive Species of Tripura State29:

An invasive plant is a non-native plant that is able to persist and proliferate outside of
cultivation, resulting in ecological and/or economic harm. Once established in these areas,
invasive plants often continue to spread to adjacent habitats. All invasive plant species are
aggressive competitors with the ability to significantly reduce diversity of native plant and also
disturb & alter wildlife habitat. As per ISFR, 2019, there are five invasive species in Tripura,
Chromolaena odorata, Mikania micrantha, Imperata cylindrica, Saccharum spontanem and
Lantana camara.

As per literature review, it is observed that invasive plants spread by a variety of mechanisms,
including birds, wind, and water. Human activities are also a major factor in the spread of these
plants, from gardening, medicinal uses, edible properties and transport of nursery stock to
erosion control and wildlife plantings.

Table 2-19: Invasive species recorded from Project Area and uses

Species Name Common Name Medicinal Uses

Chromolaena Siam weed / Used wound skin, skin infections, inflammation, a therapeutic agent for
odorata Bagh a variety of diseases, such as wound healing, anti- inflammatory,
analgesic, antipyretic, diuretic, and antimicrobial, anti-mycobacterial
Mikania RAVANLATA / A poultice made from the leaves of M. micrantha is used to treat
micrantha bitter vine venomous biting of insects and the leaf juice is used to reduce skin

rashes and itches. furthermore, it is used to mitigate stomach ache,
jaundice, fever, rheumatism, cold, and respiratory diseases

Imperata Darbha / They are decocted and used to treat urinary tract infections, fevers,

cylindrica cogongrass thirst etc. The root is astringent, antifebrile, antivenoms, diuretic,
emollient, hemostatic, restorative and tonic. It is used in the treatment
of nose bleeds, hematuria, hematemesis, oedema and jaundice

Saccharum wild sugarcane/ = According to Ayurveda, roots are sweet, astringent, emollient,

spontaneum Kans grass refrigerant, diuretic, lithotripsic, purgative, tonic, aphrodisiac and useful
in treatment of dyspepsia, burning sensation, piles, sexual weakness,
gynecological troubles, respiratory troubles

Lantana camara Raimuniya / The plant extracts have been used in folk medicine for the treatment of

Wild sage cancers, chicken pox, measles, asthma, ulcers, swellings, eczema,

tumors, high blood pressure, bilious fevers, catarrhal infections, tetanus,
rheumatism and malaria

24.24 Faunal Diversity of Tripura:

Mammalian Fauna:

The faunal diversity of the State can be viewed from Aquatic and Terrestrial ecosystems. In the
aquatic system, at least 129 species of fishes are recorded belonging to 32 families, and 11
order, the largest number of species being from the family Cyprinidae (49 species, including

2 |SFR, 2019
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Rohu, Katla, Kalbasu, Puthi, Mahasheer, Chela, etc.). The invertebrate fauna includes 27 species
of Protzoans, 30 species of Crustaceans, 10 species of Rotifers, two species of annelids, 14
species of insects (water beetles, bugs, Odonates, mosquitoes, etc.) and six species of Mollusca.

Mammalian fauna was reported to be composed 54 species. These represent more than 33%
of the total mammalian fauna known from India. Of the 15 primate species known from India
7 species have been recorded from Tripura of which Phayre’s Leaf Monkey (locally known as
“Chashma Banar”) is the most dominant species. Endangered species of primates, besides Leaf
Monkey include Slow Loris, Stumped-tail Macaque, Pigtail Macaque and the only tail less ape,
Hollock Gibbon. Some of the mammalian species like common Tree Shrew, Indian Bison,
Chinese Pangolin is reported to be very rare, while the population of Hoolock Gibbon, Indian
Elephant and Jackal are reported to be declining.

Avian Fauna:

The avian fauna is composed of 341 species belonging to 51 families of which 77 species are
winter visitors. It may be noted that Tripura with only 0.4 percent of the total geographical area
of India exhibits more than 25% of the avian species diversity of the country. Of the avian
species 4 species belong to Schedule I and 271 species belong to Schedule IV of the Indian
Wildlife (Protection) Act, 1972, Amended till date.

Reptilian Fauna:
The reptilian fauna of Tripura is composed of 32 species under 28 genera and 11 families. These

include 3 species of turtles and tortoise, 13 species of lizards, and 15 species of snakes.

Table 2-20: Rare and Threatened Fauna of Tripura

Sr.No. Common Name Scientific Name Schedule-1 Appendix-I
WL (P) Act CITES

A. Mammal

1. Slow Loris Nycticebus coucang + -

2. Phayre’s Leaf Monkey Presbytis phayrei + -

3. Capped Langur Presbytis pileatus + +

4. Hoolock Gibbon Hylobates hoolock + +

5. Leopard Panthera pardus + +

6. Marbled Cat Felis marmorata + +

7. Leopard Cat Felis bengalensis + +

8. Golden Cat Felis temmincki + +

9. Common Otter Lutra lutra - +

10. Indian Elephant Elephas maximus + +

11. Indian Bison Bos gaurus - +

12. Chinese Pangolin Manis pentadactyla + -
Problems relating to Biodiversity Conservation
o Habitat Destruction: Change of land use due to conversion of forest for non-forestry

purposes specially to meet the demand of plantation crops and development activities
cause serious concern for and degradation of wildlife habitat. No quantified data is
available on annual or decadal basis for such conversion activities.

Green Circle Inc. 56




GREEN

FEAR for T&D subprojects in Gomati and South

N‘EMEé;?

dnou

== POWERGRID Tripura District under NERPSIP in Tripura
J Grazing: There is no pasture land in the state for livestock grazing. It is estimated that

60% of the livestock graze in the forest land. This far exceeds the carrying capacity of

the forests and causes destruction of young growth of the forest and destruction of
habitat for the wild animals.

o Forest Fires: Forest fires are common and frequent in the state. It is now estimated that
forest fire is common in 20 percent of the total forest area of Tripura. The major causes
may be intentional burning of ground cover for grazing or for jhum cultivation. This led
to complete wiping out the forest regeneration in some areas, (natural as well as
artificial) and wildlife is severely damaged.

J Shifting Cultivation: The slash and burn cultivation in the hill tribal areas has direct
impact on biodiversity viz. destruction of wildlife and natural habitat, loss of natural
forest and loss of ecological balance including destruction of feeding, breeding and
roosting grounds.

o Introduction of Exotic Species: Due to change in agricultural practices and emphasis
in food security a number of plant species have been introduced in Tripura. It is
estimated that 280 species of plant have been introduced in the state during the past
period. The impact of such introduction has never been assessed but it may be assumed
that in number of local indigenous varieties have become rare or have disappeared due
to introduction of exotics.

. Illegal Hunting: The conservation of biodiversity depends on strict protective
measures in the field condition besides, appropriate legal instrument. Due to disturbed
geopolitical condition, it is apprehended that illegal hunting pressure has increased in
many remote and isolated dense forest areas. In absence of lack of appropriate
monitoring and surveillance mechanism, the human pressure on wildlife may continue
to increase.

2.4.3 Floristics - Project Districts
2431 Forest Cover:

Total forest cover in the project districts i.e., South Tripura and Gomati, is 1200.38 sq km, which
is 39 % of the project district’s geographical area. Please refer Table 2.21. In terms of forest
canopy density classes, the project districts have 241 sq km under VDF, 1583 sq km under MDF
and 453 sq km under OF. The details of forest cover of subproject districts are given below in
Table 2.22 and Map 2-19 for South Tripura and 2-20 for Gomati District.

Table 2-21: Forest Area Classification - Project Districts30

District Geographical area Forest area Sq. Km
of Project District RF PRF UCF Total % Total of
Sq. Km District GA
South Tripura 3074.78 614.41 270.67 315.3 1200.38 39.04
including
Gomati

30 (Source: http://trpenvis.nic.in/test/forest.html)
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Table 2-22: Forest Canopy Cover - Project Districts31

Geographical area of VDF MDF OF Total % Total of
Project District Sq. Km District GA
South Tripura 3074.78 241 1583 453 2277 74.05
including
Gomati

Details of forest involvement in different lines are presented in Table 2.23. The careful route
selection has resulted into the great reduction in Forest Area earlier reported in I[EAR i.e., from
145.88 Ha to 86 Ha. The proposed FEAR II], all the TLs are involved RF as summarized below;

Table 2-23: Forest Area involvement in Project Lines

1 Udaipur - Bagafa 132 kV D/C line 26.77
2 Bagafa - Belonia 132 kV D/C line 2.5118
3 Belonia -Sabroom 132 kV D/C line 25.5204
4 Bagafa - Satchand 132 kV S/C on D/C line 9.1503
(utilizing the corridor of existing Bagafa
Satchand 66 kV line)
5 Udaipur - Amarpur 132 kV D/C line 22.0482
Total 86

31 India State of Forest Report (ISFR), 2019
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Map 2-19: Forest Classification Map, South Tripura District
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Map 2-20: Forest Classification Map, Gomati District
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2.4.4 Study Area Baseline Data Collection

The study area for the floristic surveys has already been defined in the Chapter 1 which is
defined as area in the proximity of the proposed TLs on both left and right sides, corridors of
TL routes and S/S. The description of the vegetation is based upon these observations and data
collected around each site collected through transects as already mentioned above.
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In general, the vegetation in and areas around sampling sites is comprised of tropical wet
evergreen and moist deciduous floral elements. Therefore, field surveys for the assessment and
composition of vegetation were conducted to assess the floral wealth in the proximity to the
towers, S/S and along the routes of TL.

A series of transects were identified along the routes of TL covering the corridors between
the ROW of TL and s/s. The basis of data collection is along the route of the TL considering a
RoW of 27 mts for 132 kV line. For homogenous stretches / sections of the route like along
paddy field, along tea garden etc. data collection is carried out section wise. During the
surveys, 20 to 59 % of total route length was covered to collect baseline data, because entire
route is not accessible at present. As regard substation, the whole S/S area was covered. Details
of transects locations selected for phytosociological survey are as given in Table 2.24.

Table 2-24: Transmission Lines and Transects Locations for Vegetation Sampling

Sr. Name of Line and Locations of Stretch Covered Section % Covered for Line

No. samplings and No. of Towers Length Survey

1 Udaipur - Bagafa 132 kV D/C line (32.56 AP1 to AP5 0.726 km 13.632 km is
Km) AP6/0 to AP10/0 2.689 km surveyed i.e.,

AP 12/0 to AP 20/0 2.123 km 42.7 % of total length
AP 26/0 to AP 30/1 3.315 km
AP 45/0 to AP 51/0 2.062 km
AP 71/0to AP 80/0 2.717 km

2 Bagafa - Belonia 132 kV D/C line AP1/0to AP 8/0 2.746 km 7.656 km is surveyed
(12.911 Km) AP 10/0 to AP 18/0 3.467 km i.e,, 59% of total
AP 28/0 to AP29 B/1 1.443 km length
3 Belonia -Sabroom 132 kV D/C line AP 1/0to AP 4/3 2.375 km 13 km is surveyed
(38.815 Km) AP 5/Bto AP 8/4 2.703 km i.e,, 33.53 % of total
AP 8/E to AP 10/4 1.981 km length

AP 13/0to AP 15/1 2.706 km
AP 17A/0 to AP 17C/3 2.039 km

AP 25/0 to 25/4 1.147 km
4 Bagafa - Satchand 132 kV S/Con D/C AP 1/0 to AP10/0 1.084 km 8.9 km is surveyed
line (utilizing the corridor of existing AP 18/0 to AP20/1 3.253 km i.e,, 30% of total
Bagafa Satchand 66 kV line) (29.636 AP 26/0 to AP 26/3 1.020 km length
Km) AP 45/1to AP 47/0 1.218 km
AP 64A/0 to AP 72/0 2.278 km
5 Udaipur - Amarpur 132 kV D/C line AP 1/0to AP 8/0 0.327 km 3.15 km is surveyed
(15.619 Km) AP 16/2 to AP 19 1.181 km i.e,, 21 % of total
AP 37 to AP 45 0.6393 km length
AP 51 to AP 55 0.999 km

2441 Taxonomic Diversity:

Based upon the data collected during field surveys and data / information collected from
secondary sources inventory of 109 plant species found in the area surveyed was prepared.
Conservation status of plant species found in the study area was assessed using [IUCN Red list
of Threatened Species Version 2020.1 (accessed in 2021) as well as Red Data Book of Indian
Plants by BSI. The list is well given in Appendix A under Heading D with IUCN Status.
Dominant species recorded in the project area are Hevea brasiliensis, Schima Wallichii Chois,
Gmelin Arborea, Shorea robusta, Pterospermum acerifolium, Acacia auriculiformis, Sweitinia
Mahagony, Albizia Procera, Shorea Robusta, Zizyphus Jujuba, Mangifera indica, Pterocarpus
marsupium, Terminalia bellarica, Techona grandis, Syzygium cumini, Aegle marmelos, Carica
papaya, Azadirachta indica, Moringa oleifera, Bombax ceiba, Artocarpus heterophyllus, and
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Cinnamomum glanduliferum. Amongst these Pterocarpus marsupium is vulnerable species and
Aegle marmelos and Sweitinia Mahagony is near threatened species as per Conservation Status
IUCN (2020.1). Lantana Camera is invasive species recorded during filed survey.

2.4.4.2 Invasive Species and Their Control:

During field survey Lantana camara invasive species is recorded in the study area i.e,
transects studied along the different TLs, their routes and S/S. Considered as one of the most
invasive weeds. L. camara is distributed as an ornamental plant throughout the world since
the 17th century, the lantana is one of 100 species of the most invasive of the IUCN list. The
presence of invasive plant species is indicative of degradation of vegetation.

The newly disturbed ground is prime habitat for more invasive species to colonize. A
protective approach is required for eliminating or control the spread and establishment of
invasive plants species, for which there are two key elements. First, project authorities would
ensure to uproot all existing alien/invasive species from the labor colony and other working
areas. Secondly, project workers are discouraged to plant any alien and/or invasive species in
the camp and colony areas, which may spread in the forest areas.

2.4.4.3 Vegetation Profile of the Sampling Area:

Site 1: Udaipur - Bagafa 132 kVD/C TL (32.56 Km)

For vegetation profile study approximately 13.6 km of stretch i.e., 42.7% of total TL length is
covered. The vegetation, in general, in area around Udaipur - Bagafa 132 kV D/C TL is
comprised of dominant vegetation with trees like Tectona grandis, Ficus religiosa, Phoenix
dactylifera, Syzygium cumini, Pterocarpus marsupium, Bombax ceiba, Artocarpus heterophyllus,
Albizia lebbeck, Areca Catechu, Terminalia chebula, Streblus asper, Gmelina arborea, Hevea
Brasiliensis, Bambusa vulgaris, Musa paradisica, Schleichera oleosa, Moringa oleifera, Mangifera
indica, Vaccinium spp., Psidium guajava, Cocos nucifera, Ficus racemose, Manilkara zapota,
Couroupita guianensis, Azadiracta indica, Pongamia pinnata, Ficus benghalensis, Tamarindus
indica, Litchi chinensis, Citrus indica, Bambusa pallida, Limonia acidissima, Delonix regia, Aegle
marmelos, Acacia auriculiformis. Detailed List is depicted in Appendix A under Heading D.

The area along the RoW of Bagafa - Belonia 132 kV D/C TL is mainly under agricultural land
and RF comprising of Open Hill Forest. The major plantation observed is of Teak and Rubber
tree. In agriculture area majorly paddy fields are observed. Vegetation also comprised of fruit
bearing trees like Mangifera indica, Phoenix dactylifera, Musa paradisica, Citrus indica,
Artocarpus heterophyllus, Manilkara zapota, Phoenix dactylifera, Syzygium cumini, Psidium
guajava, Litchi chinensis, Tamarindus indica along with Lantana, Jasminum, etc.

Amongst economically important trees Areca catechu, Artocarpus heterophyllus, Bombax ceiba,
Tectona grandis, Ficus religiosa, Delonix regia, Bambusa vulgaris, Bambusa pallida, Hevea
Brasiliensis, Acacia auriculiformis, Cocos nucifera are recorded. Teak plantation and Rubber
plantation recorded along the TL route is mainly under forest department.

Site 2: Bagafa - Belonia 132 kVD/CTL (12.911 Km)

For vegetation profile study approximately 7.66 km of stretch i.e.,, 59% of total TL length is
covered. The vegetation, in general, in area around Bagafa - Belonia 132 kV D/C TL is
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comprised of dominant vegetation with trees like Tectona grandis, Alstonia scholaris, Albizia
lebbeck, Pterocarpus marsupium, Dillenia indica, Streblus asper, Tamarindus indica, Pogostemon
cablin, Ficus religiosa, Ficus racemose, Musa paradisica, Senna occidentalis, Lagerstroemia
speciosa, Phoenix dactylifera, Psidium guajava, Artocarpus heterophyllus, Syzygium cumini,
Areca catechu, Cocos nucifera, Psidium guajava, Citrus indica, Mangifera indica, Azadiracta
indica, Hevea Brasiliensis, Bambusa pallida, Bambusa vulgaris, Gmelina arborea, Acacia
auriculiformis, Bombax ceiba. Detailed List is depicted in Appendix A under Heading D.

The area along the RoW of Bagafa - Belonia 132 kV D/C TL is mainly under agricultural land
and UCF comprising of Open Hill Forest. The major plantation observed is of Teak and Rubber
tree. In agriculture area majorly paddy fields are observed. Vegetation also comprised of fruit
bearing trees like Mangifera indica, Musa paradisica, Cocos nucifera, Phoenix dactylifera,
Psidium guajava, Artocarpus heterophyllus, Prunus domestica, Manilkara zapota, Litchi
chinensis, Tamarindus indica along with Lantana, Jasminum, Senna occidentalis, Schleichera
oleosa etc.

Amongst economically important trees Areca catechu, Artocarpus heterophyllus, Alstonia
scholaris, Albizia lebbeck, Bombax ceiba, Tectona grandis, Ficus racemose, Aegle marmelos, Ficus
religiosa, Delonix regia, Bambusa vulgaris, Hevea Brasiliensis, Acacia auriculiformis, Cocos
nucifera are recorded. Teak plantation and Rubber plantation recorded along the TL route is
mainly under forest department.

Site 3: Belonia -Sabroom 132 kVD/C TL (38.815 Km)

For vegetation profile study approximately 13 km of stretch i.e., 33.53% of total TL length is
covered. The vegetation, in general, in area around Belonia -Sabroom 132 kV D/C TL is
comprised of dominant vegetation with trees like Areca Catachu, Hevea brasiliensis, Shorea
robusta, Pterospermum acerifolium, Acacia auriculiformis, Mangifera indica, Magnifera
sylvatica, Borassus flabellifer, Bambusa vulgaris, Cassia fistula, Areca catechu, Melia azedarach,
Terminalia bellirica, Diospyros melanoxylon, Tectona grandis, Abrus Precatorius, Vitex
penduncularis, Mesua ferrea, Tamarindus indica, Elaeocarpus serratus, Pistacia integerrima,
Couroupita guianensis, Cedrus deodara, Citrus indica, Artocarpus heterophyllus, Albizia lebbeck,
Pterocarpus marsupium, Holoptelea integrifolia, Ficus racemosa, Psidium guajava, Aegle
marmelos, Carica papaya, Azadirachta indica, Dillenia indica, Anacardium occidentale, Delonix
regia, Neolamarckia cadamba, Moringa oleifera, Lagerstroemia speciosa, Michelia champaca,
Aquilaria malacensis, Syzygium cumini, Pongamia pinnata, Gmelina arborea, Albizia chiensis.
Mallotus phillippensis, Phyllanthus emblica, Dalbergia stipulacea, Saraca asoca, Gnetum
oblongum, Phoenix dactylifera, Terminalia chebula. Detailed List is depicted in Appendix A
under Heading D.

The area along the RoW of Belonia -Sabroom 132 kV D/C TL is mainly under agricultural
land and RF comprising of Open Hill Forest. The major plantation observed is of Teak and
Rubber tree. In agriculture area majorly paddy fields are observed. Vegetation also comprised
of fruit bearing trees like Mangifera indica, Musa paradisica, Cocos nucifera, Phoenix dactylifera,
Carica papaya, Syzygium cumini, Psidium guajava, Phyllanthus emblica, Moringa oleifera,
Artocarpus heterophyllus, Citrus indica, Prunus domestica, Manilkara zapota, Phoenix
dactylifera, Litchi chinensis, Tamarindus indica along with Lantana, Jasminum, Senna
occidentalis, Schleichera oleosa etc.
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Amongst economically important trees Areca catechu, Hevea brasiliensis, Shorea robusta,
Pterospermum acerifolium, Acacia auriculiformis, Borassus flabellifer, Bambusa vulgaris, Cassia
fistula, Areca catechu, Melia azedarach, Terminalia bellirica, Diospyros melanoxylon, Tectona
grandis, Abrus Precatorius, Tamarindus indica, Elaeocarpus serratus, Pistacia integerrima,
Couroupita guianensis, Cedrus deodara, Citrus indica, Artocarpus heterophyllus, Albizia lebbeck,
Pterocarpus marsupium, Holoptelea integrifolia, Ficus racemosa, Aegle marmelos, Azadirachta
indica, Dillenia indica, Anacardium occidentale, Delonix regia, Neolamarckia cadamba,
Lagerstroemia speciosa, Pongamia pinnata, Dalbergia stipulacea, Saraca asoca, Terminalia
chebula, Cocos nucifera are recorded. Teak plantation and Rubber plantation recorded along
the TL route is mainly under forest department.

Site 4: Bagafa - Satchand 132 kV S/C on D/C line (utilizing the corridor of existing Bagafa
Satchand 66 kV line) (29.636 Km)

For vegetation profile study approximately 8.9 km of stretch i.e., 30% of total TL length is
covered. The vegetation, in general, in area around Belonia -Satchand 132 kV D/C TL is
comprised of dominant vegetation with trees like Tectona grandis, Alstonia scholaris, Albizia
lebbeck, Pterocarpus marsupium, Dillenia indica, Schleichera oleosa, Aegle marmelos,
Tamarindus indica, Ficus religiosa, Ficus racemose, Terminalia chebula, Musa paradisica, Senna
occidentalis, Lagerstroemia speciosa, Phoenix dactylifera, Psidium guajava, Artocarpus
heterophyllus, Syzygium cumini, Areca catechu, Cocos nucifera, Psidium guajava, Citrus indica,
Terminalia bellerica, Mangifera indica, Azadiracta indica, Acacia nilotica, Hevea Brasiliensis,
Bambusa pallida, Bambusa vulgaris, Gmelina arborea, Acacia auriculiformis, Bombax ceiba.
Detailed List is depicted in Appendix A under Heading D.

The area along the RoW of Belonia - Satchand 132 kV D/C TL is mainly under agricultural
land and RF comprising of Open Hill Forest. The major plantation observed is of Teak and
Rubber tree. In agriculture area majorly paddy fields are observed. Vegetation also comprised
of fruit bearing trees like Mangifera indica, Musa paradisica, Cocos nucifera, Phoenix dactylifera,
Psidium guajava, Artocarpus heterophyllus, Citrus indica, Prunus domestica, Manilkara zapota,
Litchi chinensis, Tamarindus indica along with Lantana, Jasminum, etc.

Amongst economically important trees Areca catechu, Artocarpus heterophyllus, Alstonia
scholaris, Albizia lebbeck, Bombax ceiba, Terminalia bellerica, Tectona grandis, Ficus racemose,
Aegle marmelos, Ficus religiosa, Delonix regia, Bambusa vulgaris, Hevea Brasiliensis, Acacia
auriculiformis, Cocos nucifera are recorded. Teak plantation and Rubber plantation recorded
along the TL route is mainly under forest department.

Site 5: Udaipur - Amarpur 132 kVD/Cline (15.619 Km)

For vegetation profile study approximately 3.15 km of stretch i.e., 21% of total TL length is
covered. The vegetation, in general, in area around Udaipur - Amarpur 132 kV D/C TL is
comprised of dominant vegetation with trees like Tectona grandis, Alstonia scholaris, Albizia
lebbeck, Pterocarpus marsupium, Dillenia indica, Streblus asper, Tamarindus indica, Pogostemon
cablin, Ficus religiosa, Ficus racemose, Musa paradisica, Senna occidentalis, Lagerstroemia
speciosa, Phoenix dactylifera, Psidium guajava, Artocarpus heterophyllus, Syzygium cumini,
Areca catechu, Psidium guajava, Citrus indica, Azadiracta indica, Hevea Brasiliensis, Bambusa
pallida, Bambusa vulgaris, Gmelina arborea, Acacia auriculiformis, Bombax ceiba, Cocos nucifera,
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Ziziphus mauritiana, Mangifera indica, Gmelina arborea. Detailed List is depicted in Appendix
A under Heading D.

The area along the RoW of Bagafa - Belonia 132 kV D/C TL is mainly under agricultural land
and RF comprising of Open Hill Forest. The major plantation observed is of Teak and Rubber
tree. In agriculture area majorly paddy fields are observed. Vegetation also comprised of fruit
bearing trees like Mangifera indica, Syzygium cumini, Musa paradisica, Ziziphus mauritiana,
Cocos nucifera, Phoenix dactylifera, Psidium guajava, Artocarpus heterophyllus, Prunus
domestica, Manilkara zapota, Litchi chinensis, Tamarindus indica along with Lantana, Jasminum,
Senna occidentalis, Schleichera oleosa etc.

Amongst economically important trees Areca catechu, Artocarpus heterophyllus, Alstonia
scholaris, Albizia lebbeck, Bombax ceiba, Tectona grandis, Ficus racemose, Aegle marmelos, Ficus
religiosa, Delonix regia, Bambusa vulgaris, Hevea Brasiliensis, Acacia auriculiformis, Cocos
nucifera are recorded. Teak plantation and Rubber plantation recorded along the TL route is
mainly under forest department.

2.4.4.4 Faunal Elements

Faunal elements of the study area, were studied during floral survey / vegetation profile study of the
project ROW. During the field surveys, no species encountered. However, during interaction with local

people, fauna species generally found in the project area, are recorded. It is also noted that the number
of mammal’s species is decreasing gradually in the area and they are occasionally seen. Following faunal

elements are recorded in the study area based on information from local people and secondary data.

Table 2-25: Fauna Recorded in Project Area

No. Common Name Scientific Name Conservation Status
IUCN (2020.1)
1. Barking deer Muntiacus muntjak Least concern
2. Wood snipe Gallinago nemoricola Vulnerable
3. White-winged Duck White-winged Duck Endangered
4. Leopard Panthera pardus Least concern
5. Capped langur Trachypithecus pileatus Vulnerable
6. Slow loris Nycticebus Not extinct
7. Turdoides striata Jungle babbler Least concern
8. Striped Tit Babbler Mixornis gularis Least concern
9. White hooded babbler Gampsorhynchus rufulus Least concern
10. | Indian Blue Robin Larvivora brunnea Not Evaluated
11.  Marbled cat Pardofelis marmorata Vulnerable
12. | Barn Swallow Hirundo rustica Least concern
13.  Yellow eyed babbler Chrysomma sinense Least concern
14. | Great myna Acridotheres grandis Least concern
15. | Black throated thrush Turdus atrogularis Least concern
16. | Little Pied Flycatcher Ficedula westermanni Least concern
17. | Flower peckers D. erythrorhynchos Not evaluated
18. | Black Cross-barred Kukri Snake = Oligodon cinereus Least concern
19. | Indus Valley Toad Duttaphrynus stomaticus Least concern
20. | Asian Common Toad Duttaphrynus melanosticus = Least concern
21.  Fulvous Whistling Duck Dendrocygna bicolor Least concern
22. | Lesser Whistling Duck Dendrocygna javanica Least concern
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23. Common Teal Anas crecca Least concern
24. | Indian Peafowl Pavo cristatus Least concern
25.  Rain Quail Coturnix coromandelica Least concern
26. | Red Junglefowl Gallus gallus Least concern
27.  Crow Corvus culminates Least concern
28. | Sparrow Passer Sp. Least concern
29. Fox Vulpes benghalensis Least concern
30.  Monkey Phayre's leaf monkey Least concern

2.4.5 Protected Areas - Tripura State

Tripura has two NP and four WLS covering an area of 603.64 sq.km. constituting 5.75% of the
total geographical area of the State. There is no notified elephant reserve/ corridor found in
Tripura. Map of PA of Tripura State is shown in Map 2-21.

Table 2-26: PA of Tripura State

1.  Sepahijala WLS 18.54 Sepahijala Birds and Primates, Migratory Birds in the winter,
Spectacled Monkey.

2. Gomati WLS 389.54 Dhalai, Gomati = Elephant, Samber, Barking Deer, Wild Goats, Sparrow etc.

3. Trishna WLS 194.71 South Tripura | Birds and Primates, Bison, Leopard, Barking Deer, Wild
Dog, Capped Langur, Spectacled Monkey, Slow Lorries, etc.

4. Rowa WLS 0.86 North Tripura = Many species of Birds and Primates

5.  Bison (Rajbari) 31.63 South Tripura = Bisons and many species of Birds

NP
6. Clouded 5.08 West Tripura = Clouded Leopard, Spectacled Langur and many Birds
Leopard NP
24.5.1 PA with respect to project districts:

The proposed TLs are not passing through any PA like NP, WLS, IBAs, conservation reserves,
community reserves and biosphere reserves, etc., as all such areas have been completely
avoided through meticulous alternative alignment analysis and careful route selection. 132 kV
D/C Udaipur - Bagafa line alignment is passing at a distance of 0.3 km away from the Trishna
WLS ESZ boundary from its nearest point in respect of line route. Other PAs are beyond 10km
from project components. As confirmed by Wildlife Warden of Trishna Sanctuary Bison
migration/ movement is confined to Trishna core which is quite far from proposed route
alignment of 132 kV D/C Udaipur - Bagafa TL and no Bison has ever been reported from project
area. The consolidated Map of PA with respect to FEAR III Project is depicted as Map 2.22.
Wildlife Institute of India’s geospatial map of area showing Trishna WLS boundary and FEAR
I[II line routes in more details is placed in Annexure 3. No ecologically sensitive areas are
getting adversely impacted due to project interventions because of TL and S/S. IA has already
obtained necessary forest as per regulatory provisions under Forest (Conservation) Act, 1980
and IA has the obligation to comply with conditions prescribed in the above clearances.
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Map 2-22: FEARIII - Subprojects and PAs
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2.5 Socio Economic Environment

For sustainable development, it is important to understand social and economic conditions of
the community in the region, impacts of development on the community, measures to mitigate
negative impacts and enhance the positive impacts. For new development initiatives, socio
economic assessment plays an important role to ensure community participation and their
acceptance of the development activity. It also helps in planning the activities for local area
development.

2.5.1 Human and Economic Development - Tripura State32:

Tripura is a hilly state in NER of India, bordered on 3 sides by Bangladesh, and home to a
diverse mix of tribal cultures and religious groups. In the capital Agartala, the imposing
Ujjayanta Palace is set among Mughal gardens, and Gedu Mia’s Mosque has white marble domes
and towers. South of the city, Neermahal summer palace sits in the middle of Lake Rudrasagar.

Tripura is an agrarian State with more than half of the population dependent on agriculture
and allied activities. However, due to hilly terrain and forest cover, only 27 % of the land is
available for cultivation. Rice, the major crop of the state, is cultivated in 91 % of the cropped
area. According to the Directorate of Economics & Statistics, Government of Tripura, in 2018-
19 along with rice cultivation other major cultivation are potato, sugarcane, pulses and jute.
Jackfruit and pineapple top the list of horticultural products. Traditionally, most of the
indigenous population practiced jhum method (a type of slash-and-burn) of cultivation. The
number of people dependent on jhum has declined over the years.

Pisciculture has made significant advances in the State. At the end of 2009-10, the State
produced a surplus of 104.3 million fish seeds. Rubber and tea are the important cash crops of
the State. Tripura ranks second only to Kerala in the production of natural rubber in the
country. The State is known for its handicraft, particularly hand-woven cotton fabric, wood
carvings, and bamboo products. High quality timber including sal, garjan, teak and gamar are
found abundantly in the forests of Tripura. The industrial sector of the State continues to be
highly underdeveloped - brickfields and tea industry are the only two organized sectors.
Tripura has considerable reservoirs of natural gas. According to estimates by Oil and Natural
Gas Corporation (ONGC), the State has 400 billion cubic meter reserves of natural gas, with 16
billion cubic meters is recoverable. ONGC produced 480 million cubic meter natural gas in the
State, in 2006-07.In 2011 and 2013, new large discoveries of natural gas were announced by
ONGC.

The economy of Tripura can be characterized by rate of poverty, low capital formation in-
adequate infrastructure facilities, Geographical isolation and communication bottleneck, in-
adequate exploration and use of forest and mineral resources, slow industrialization and high
unemployment. More than 50% of the population depends on agriculture for sustaining their
livelihood. However, share of agriculture and allied activities in Gross State Domestic
Production (GSDP) is only 23% primarily due to low capital base in the sector.

32 Economic Review of Tripura, 2018-19, Directorate of Economics & Statistics, Planning (Statistics)
Department, Government of Tripura, Agartala
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2.5.2 Economic Development - Project Districts
2.5.2.1 Economy - South Tripura District:

Agriculture is the main profession/source of livelihood of the district, with a net sown area of
around 41,840 Ha. Paddy is the main food crop. Potato, sugarcane, jute and mustard are also
grown. Fisheries and Animal Husbandry are other prominent sources of employment; current
fish productivity of the district is 2281 kg/Ha/year. The district has not witnessed much
industrial growth due to varied reasons, with presence of only two Industrial Areas located at
Belonia and at Sabroom. There are about 132 numbers of reported registered factories in the
district employing around 2250 workers. There are 5 numbers of Handloom units and around
18750 numbers of handloom weavers in the district. It has been informed that lack of reliable
and uninterrupted power is considered to be major hurdle in the industrial development of the
area.

2.5.2.2 Economy - Gomati District:

Agriculture is the main occupation. However, only 31.61% of the land in the district is
cultivable. The holdings are small, and agriculture is mainly rainfed and at subsistence level.
The State Government has set before itself a target of attaining self-sufficiency in food
production by 2019 A.D. As a result of this, a number of activities are undertaken these days to
bring more land under cultivation, make them irrigable and increase the productivity. A large
population however is daily labourer, which depends on the employment generation schemes
of the Government. As a result of weak economic base and lack of industrial development and
entrepreneurship, dependency on the Government is very high. An analysis of occupational
structure as per Economic Review of Tripura, 2018-19, Directorate of Economics & Statistics,
Planning (Statistics) Department, Government of Tripura, Agartala, in the District shows that
about 12.6% are cultivators, 8-9% are agricultural labourers and 1.61% are dependent on
trade and commerce. The non-working population is about 68% which is an indication of the
weak economic base and under-development. About 72% of the rural population are living
below poverty line. Paddy is the main food crop grown. Potato, sugarcane, mesta, jute, mustard,
etc. are some other crops grown in the district. Tea, coffee, rubber, jackfruit, banana, mango,
pineapple, etc. are the major plantation crops.

2.5.3 Demography - Tripura State33

Tripura is the second most populous State in NER after Assam. As per Census 2011 population
was 36,73,917, out of which 18,74,376 males and 17,99,541 females. The data of Census-2011
shows that Tripura ranks 18th in terms of density of population at all India level. Among the
North Eastern States (NES), in terms of density, Tripura remained the second highest populous
State after Assam. The population density of Tripura in 2011 was 350 persons per sq.km.,
which means that 45 more people live in a sq. km. area in the State then they lived a decade
ago. The population density for all India in 2011 was 382. There is a positive improvement in
sex ratio in the State as it rose from 945 (per 1000 males) in 1991 to 948 (per 1000 males) in
2001 and further to 960 in 2011. As per Census 2011, the literacy rate of Tripura was 87.22 %.
The density of population is 350 persons / sq. km.

33 Census of India, 2011
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The people of the Scheduled Tribes (ST) comprise about one-third of the population. As per
Census-2011, ST population of the State was 11,66,813 which is 31.75 % of the total population
of the State. The total ST male was 5,88,327 and ST female was 5,78,486. The Census-2011 data
shows that SC population of the State was 6,54,918 (17.8 %). The total SC male was 3,34,370
and SC female was 3,20,548.

The workforce data based on Census-2011 has been released by the Registrar General of India,
New Delhi shows that the total number of workers (main & marginal) in the State was
14,69,521. Out of these total workers, 11,59,561 were the main workers and 3,09,960 were the
marginal workers in 2011. The total male workers (main & marginal) were 10,45,326 and
remaining 4,24,195 were the female workers in 2011. Out of the total worker (main &
marginal), 11,16,076 (75.95 percent) were in rural areas and 3,53,445 (24.05 percent) were in
the urban areain 2011, respectively. The proportion of total workers (main & marginal) in total
population of the State was 39.99 in 2011, which was 36.24 percent in 2001. The total main
workers were 10,77,019 in 2011, out of which 8,87,881(83.44 percent) were male main
workers and 1,89,138 (17.56 percent) were female main workers.

2.5.4 Demography - Project Districts

Population of the project districts i.e., South Tripura and Gomati in Tripura, as per 2011 census
are as shown in Table No. 2.27 through Table 2.29.
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Table 2-27: Demography details of Project District

Male Female Total Male Female Total Male Female Total % Male Female Total %
1 Gomati 102,707 225428 @ 216110 441538 @ 89.94 78.90 84.53 959 290 38306 @ 36124 74430 16.86 94403 94151 188554  42.70
2 South 104,683 220,162 210,589 430,751 8996 79.16 84.68 957 281 33705 32032 65737 15.26 76934 75757 152691 35.45
Tripura

Note : Sex Ratio = (Females / 1000 * males), %=(ST or SC total/ Total District population*100), Literacy rate=(total male / female literate/total population*100)

Table 2-28: Occupational Pattern of Project Districts

Male Female Total % Male Female Total % Male Female Total % Male Female Total %
1 | Gomati
glouth 253,229 113,616 366,845 41.88 212,050 46,407 258,457 29.50 41,179 67,209 108,388 12.37 194,315 314,841 509,156 58.12
Tripura

Note: Total Worker% = Total Worker/ Total Population x 100, Main Worker% = Main Worker/ Total Worker x 100, Marginal Worker% = Marginal Worker/ Total Worker x 100,
Non-Worker% = Non-Worker/ Total Population x 100
Table 2-29: Main Worker Profile of Project Districts

Female Total % Male Female Total % Male Female Total % Male Female Total %

Male

1 Gomati
&
South

258,457 64,847 20,683 85530 23.32 67,167 44,165 111,332 3035 2,993 3,382 6,375 174 118,222 45,386 163,608 44.60
Tripura

Note: Total Cultivator% = Total Cultivator/ Main Worker x 100, Total Agricultural Labour% = Total Agricultural Labour/ Main Worker x 100, Household Industry Worker% =
Total Household Industry Worker/ Main Worker x 100, Total Other Workers% = Total Other Workers/ Main Worker x 100
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2.6 Baseline Description of the Subproject areas

The baseline data around the sub-project sites is broadly in conformity with the data of
the project district i.e.,, Gomati and South Tripura. However, the topography encountered around
the TL route alignment is 40 to 60% through hilly terrain. All the S/S are located in plain area. In
case tower locations are on hill terrain and where ever positioning of tower on hill top is not
possible leg extension is being utilized so as to minimize/ avoid benching/ revetment and to
provide great stability.

Of the total 5 TL, all lines are passing through terrain of rock structure of Moderately to highly
dissected Structural Hills, less dissected Denudational Hills and shallow Valley Fill as per line
feature survey. The rock type is mostly of shaly sandstone and conglomerate of sandstone and
pebble bed. The land use along the RoW (27 m for 132 kV) of lines comprises of agricultural land /
paddy fields, private plantation, rubber plantation and govt. land. The TL at some locations pass
through Railway, metal road, water bodies, etc. The TLs route involves notified RF forest land and
some portion of UCF. Total 86 Ha of forest land is involved which has necessitated forest clearance
under Forest (Conservation) Act, 1980. Please find the Annexure 6 for Forest clearance
obtained. Besides all PA like NP, WLS, Biosphere Reserve etc.; Natural habitats, IBAs, Sacred
groves, Wetlands and designated wildlife /elephant passage etc. have been completely avoided. The
details of forest approvals obtained are as below;

TL Name Forest in Ha MOoEFCC Clearance Status

Udaipur - Bagafa 132 kV D/C line 26.77 RF Stage-1 & Stage-II (final) approval obtained on 09.04.18 &
06.06.19 respectively.

Bagafa - Belonia 132 kV D/C line 2.5118 UCF Stage-1 & Stage-II (final) approval obtained on 30.10.18. &
07.06.19 respectively.

Belonia -Sabroom 132 kV D/C line 25.5204 RF Stage-I & Stage-II approval obtained on 28.06.18 &
05.08.20 respectively

Bagafa - Satchand 132 kV S/C on D/C line 9.1503 RF Stage-1 & Stage-II (final) approval obtained on 12.10.18.
and 24.08.20.

Udaipur - Amarpur 132 kV D/C line 22.0482 RF Stage-I & Stage-II approval obtained on 10.04.18 &

29.08.19 respectively.

It has been observed that there are variations in final route length of TL from earlier routes
considered and studied in IEAR. The TL length earlier in IEAR was 139.3 km. The updated total
length of the project TLs in FEAR III 129.541 km. The total number of 530 towers are being/to be
erected for all proposed 5 TLs. The meticulous exercise has resulted into the great reduction in
Forest Area earlier reported in IEAR i.e., from 145.88 Ha to 86 Ha. This has resulted into reduction
of the length and also the forest area involvement. Also, the environment & social sensitive areas
are avoided/minimized from earlier identified and anticipated impacts in IEAR/EMP. The
justification is discussed in the Chapter 4 Section 4.2 under the heading change in scope of
work w.r.t. IEAR. Due impact assessment and mitigation measures are implemented as per
prescribed EMP and following ESPPF prepared by TSECL. The details are discussed in Chapter 5.

It has been observed that land for all the proposed 4 S/S is already in possession with TSECL and
no fresh land is needed to be acquired. As these substation locations are easily accessible with existing
metal roads construction of new approach road is not required. The details of requirement of approach
road along with google map photos of substations depicting status of approach have been placed at Map
2.23. However, it is to submit that in few cases i.e, 132/33 kV S/S at Bagafa of 50m and at Belonia
132/33kV S/S of 115m only strengthening/upgradation work of existing road is being undertaken to
facilitate movement of construction materials and machineries to the construction sites of S/S in
consultation with local authority and villagers.
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Map 2-23: Location Details of Substations showing Surrounding Features and Environmental Settings
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Regular environmental monitoring is being carried out at S/S locations during Construction
activity. It is being observed that during construction activity dust emission is not envisaged as
water sprinkling activity is regularly carried out at construction site which has nullified the impact
of dust emission in the area. Construction activity is carried out in the confined space and locations
are far from nearby habitations. Thus, Noise impacts are not envisaged. However, the baseline
environmental monitoring for water and noise environment at various locations of subproject
construction sites are being carried out as regular activity as part of EMP during construction phase
by construction contractors. All the analysis results are found within prescribed limits. Please
refer Appendix A.

During the field surveys, it was tried to survey minimum 10% of the route for flora data collection,
which in some cases constituted a continuous stretch and, in some cases, could be covered in parts.
The stretches were selected considering diversity of flora. At some places along the alignment,
forest plantation is recorded e.g., rubber plantation which is homogenous. At some stretches the
diversified flora is recorded. In Tripura State rare and endangered species of both Flora and Fauna
are listed in Section 2.4. Also, during field survey in project area Pterocarpus marsupium,
vulnerable species, and Aegle marmelos near threatened species as per Conservation Status IUCN
(2020.1) are recorded. Lantana Camera is invasive species recorded during field survey. The fauna
elements were not found during field surveys in the project areas except some bird and common
fauna. Hence the data was collected through consultations with local public, Forest department
officials and POWERGRID officials working in the project area. The details are reported in
subsequent chapters. The detailed vegetation assessment is discussed in Section 2.4.4 and list of
vegetation recorded during field survey is depicted in Appendix A under Heading D.

The tree cutting in non-forest area was avoided during construction activities at S/S locations and
at TLs at maximum. There is no provision of compensatory plantation in non-forest area in lieu of
tree cutting in Tripura State. However, it was tried to retain the trees on site. Only grass growth on
the S/S plot was cleared during land development prior to construction. At TLs locations trees were
maximum tried to trim limited to the locations where the height of trees was hindering the work.
Trees are cut only under unavoidable circumstances.

[t is mandatory to do the compensatory afforestation as per the forest clearances obtained for the
project. As per specific conditions in Forest Clearance obtained from MoEFCC, the compensatory
afforestation is to be / being carried out on double the degraded forest area as suggested and
identified by forest department. POWERGRID / IA has already paid the requisite cost as per
prescribed law for the compensatory afforestation (CAMPA) to Forest department. It may also be
noted that the user agency/ IA has no role in taking compensatory afforestation activity except
deposition of CA cost to forest dept/CAMPA rather it is the forest dept responsibility to undertake
the plantation as per CA scheme. The details are explained in the evaluation chapter 5 Section
5.2.4.

Electricity is one of the basic needs of 21st century. The subproject area is overall backward in
terms of economic activities and lacks good communication system, shortage of power and
lack of proper irrigation & marketing facilities adds to the poverty of the district. The current
project is helpful for the local people of project district to uplift their economic condition. After
improvement of the power supply, the socioeconomic status of this area will be improved this will
possibly attract industrial & commercial investments in this area. While discussing with local
people of project area, it was observed that they are very helpful and cooperating contractors and
POWERGRID personnel for completion of this project. In conclusion, local people feel that their
socioeconomic condition will upgrade because of this project.
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3. POLICY, LEGAL & REGULATORY FRAMEWORK

3.1 Introduction

Power transmission project activities by their inherent nature and flexibility have negligible
impacts on environmental and social attributes. Indian laws relating to environmental and
social issues have strengthened in the last decade both due to local needs and international
commitments. TSECL undertakes its activities within the purview of Indian and State specific
laws keeping in mind appropriate international obligations and directives and guidelines with
respect to environmental and social considerations of Funding Agencies.

3.2 Constitutional Provisions

Subsequent to the first United Nations Conference on Human Environment at Stockholm in
June, 1972, which emphasized the need to preserve and protect the natural environment, the
Constitution of India was amended through the historical 42nd Amendment Act, 1976 by
inserting Article 48-A and 51-A (g) for protection and promotion of the environment under the
Directive Principles of State Policy and the Fundamental Duties respectively. The amendment,
inter alia provide:

. "The State shall endeavor to protect and improve the environment and to safeguard
the forests and wildlife of the country”. (New Article 48A)
o "It shall be the duty of every citizen of India to protect and improve the natural

environment including forests, lakes, rivers and wildlife and to have compassion for
living creatures”. (New Article 51 A (g)

e  Article 21 of the constitution provides, “no person shall be deprived of his life or
personal liberty except according to procedure established by law”.

Article 21 is the heart of the fundamental rights and has received expanded meaning from time
to time after the decision of the Supreme Court in 1978. The Article 21 guarantee fundamental
right to life — a life of dignity to be lived in a proper environment, free of danger of disease and
infection. The right to live in a healthy environment as part of Article 21 of the Constitution.
Recently, Supreme Court has broadly and liberally interpreted the Article 21, transgressed into
the area of protection of environment, and held that the protection of environment and citizen’s
right to live in eco-friendly atmosphere interpreted as the basic right guaranteed under Article
21.

Thus, the Indian Constitution has now two-fold provision:
a. On the one hand, it gives directive to the State for the protection and improvement of

environment.
b. Onthe other hand, the citizens owe a constitutional duty to protect and improve natural
environment.
Sixth Schedule

In Tripura, special provisions have been extended to the Tribal Areas under the 6th Schedule
[Articles 244(2) and 275(1)] in addition to basic fundamental rights. Besides, the Tripura
Panchayats (Second Amendment) Act, 1998 of Principal Act, 1993 includes ADC in Government
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functioning. The Sixth Schedule is entirely focused at protection of tribal areas and interests by
allowing self-governance through constitutional institutions at the district or regional level.
These institutions are entrusted with the twin task of protecting tribal cultures and customs
and undertaking development tasks.

The Sixth Schedule of the Constitution applies to a large part of the state, which is under the
jurisdiction of the “Tripura Tribal Areas Autonomous District Council” (TTAADC). Out of the
total geographical area of 10,491 sq. km, 7,133 sq. km (about 68%) is under the TTAADC.

Constitutional provisions in regard to social safeguards are well enshrined in the preamble
such as JUSTICE, social, economic and political; LIBERTY of thought, expression, belief, faith
and worship; EQUALITY of status and of opportunity; FRATERNITY assuring the dignity of the
individual and the unity and integrity of the Nation. Fundamental Rights and Directive
Principles guarantee the right to life and liberty. Health, safety and livelihood have been
interpreted as part of this larger right. Social safeguards provisions are dealt in detail in
different Article such as Article-14, 15 17, 23, 24, 25, 46, 330, 332 etc. POWERGRID have
implemented the said constitutional provision in true sprit to fulfill its environmental and
social obligations and responsibilities.

3.3 Environmental Mandatory Requirements

The applicable national and WB acts, rules and relevant policies in the context of the project
are discussed in subsequent sections and its status of compliance are presented in Table 3.1.

3.3.1 National/State
> GoT order/sanction under The Electricity Act, 2003

Sanction of GoT is a mandatory requirement for taking up any new transmission project under
the section 68(1) of The Electricity Act, 2003. The sanction authorizes TSECL to plan and
coordinate activities to commission the new project. Electricity Act does not explicitly deal with
environmental implications of activities related to power transmission and construction of S/S.
However, TSECL integrates environmental protection within its project activities.

> Forest Clearance under the Forest (Conservation) Act, 1980

When transmission projects pass through forest land, clearance has to be obtained from
relevant authorities under the Forest (Conservation) Act, 1980. This Act was enacted to
prevent rapid deforestation and environmental degradation. State governments cannot de-
reserve any forest land or authorize its use for any non-forest purposes without approval from
the Central government. TSECL projects, when involving forest areas, undergo detailed review
and approval procedures to obtain a Forest Clearance certificate from MoEF&CC, Government
of India before starting any construction activity in designated forest area.

> Environmental Clearances under Environment (Protection) Act, 1986

Since TL projects are environmentally clean and do not involve any disposal of solid waste,
effluents and hazardous substances in land, air and water they are kept out of the purview of
Environment (Protection) Act, 1986. However, amendment in the Environment (Protection)
Act, 1986 on 7th May 1992 made it necessary to obtain clearance from MoEF&CC for power
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transmission projects in two districts in the Aravalli (viz., Alwar in Rajasthan and Gurgaon in
Haryana). The Aravalli range, in these two areas, is heavily degraded; hence, any industrial
activity there becomes critical. Environment Impact Notification, 1994 & 2006 lays down
specific project categories that require clearance from MoEF&CC Power transmission projects
are not included in this list.

> Ozone Depleting Substances (Regulation and Control) Rules, 2000

MoEF&CC vide its notification dated 17t July, 2000 under the section of 6, 8 and 25 of the
Environment (Protection) Act, 1986 has notified rules for regulation /control of Ozone
Depleting Substances under Montreal Protocol adopted on 16t September 1987. As per the
notification certain control and regulation has been imposed on manufacturing, import, export
and use of these compounds. TSECL follows provisions of notification and phase out all
equipment which uses these substances and planning to achieve CFC free organization in near
future.

> Batteries (Management and Handling) Rules, 2001

MoEF&CC vide its notification dated 16t May, 2001 under the section of 6, 8 and 25 of the
Environment (Protection) Act, 1986 has put certain restriction on disposal of used batteries
and its handling. As per the notification it is the responsibility of bulk consumer (TSECL) to
ensure that used batteries are not disposed of, in any manner, other than by depositing with
the dealer / manufacturer / registered recycler /importer / reconditioner or at the designated
collection centers and to file half yearly return in prescribed form to the concerned State
Pollution Control Board.

> Hazardous Wastes (Management, Handling and Tran boundary Movement) Rules,
2008

Vide notification dated 24th September, 2008 under the EPA, 1986, MoEF&CC notified rules for
environmentally sound management of hazardous wastes to ensure that the hazardous wastes
are managed in a manner which shall protect health and the environment against the adverse
effects that may result from such waste. The used transformer oil has been declared as
hazardous wastes vide this notification.

TSECL, being a bulk user of transformer oil is promised to comply with the provisions of the
said rules (MoEF&CC notification dated 24t September 2008) if the practice of storing of used
oil is maintained. In case it is decided to outsource the process of recycle of used oil to
registered recycler as per the provisions of notification then TSECL regularly submits the
desired return in prescribed form to concerned SPCB at the time of disposal of used oil.

> E-waste (Management and Handling) Rules, 2016

E-Waste (Management and Handling) Rules, 2011 has notified the E-Waste (Management)
Rules, 2016 vide G.S.R. 338(E) dated 23.03.2016 which is effective from 01-10-2016. These
rules are applicable to every producer, consumer or bulk consumer, collection center,
dismantler and recycler of e-waste involved in the manufacture, sale, purchase and processing
of electrical and electronic equipment or components specified in schedule - I of these Rules.
Liability for damages caused to the environment or third party due to improper management
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of e-waste including provision for levying financial penalty for violation of provisions of the
Rules has also been introduced.

> The Biological Diversity Act, 2002

Under the United Nations Convention on Biological Diversity signed at Rio de Janeiro on the 5t
June, 1992 of which India is also a party, Gol has enacted the Biological Diversity Act, 2002 to
provide for conservation of biological diversity, sustainable use of its components and fair and
equitable sharing of the benefits arising out of the use of biological resources, knowledge and
for matters connected therewith. As per the provision of act certain area which are rich in
biodiversity and encompasses unique and representative ecosystems are identified and
designated as Biosphere Reserve to facilitate its conservation. All restrictions applicable to PA
like NP / WLS are also applicable to these reserves TSECL always abide by the provision of act
wherever applicable, and always try by best efforts to totally avoid these biosphere reserves
while finalizing the route alignment.

> Tree Extraction vide notification No.F.7 (44)/For/FP-2001/PT11/29.042 dated
17.01.2002

This specify which plantations need to be registered, which tree species do not require felling
permission, what process is to be followed in order to fell trees outside non-recorded forest
areas, how is the transit of timber originating from non-recorded forest areas how is the transit
of timber originating from non-recorded forest areas regulated and how and why timber can
be confiscated to Government. TSECL follows all provisions of this rule for felling of trees from
non-forest land.

> Ancient Monuments & Archaeological Sites and Remains Act, 1958

An Act to provide for the preservation of ancient and historical monuments and archaeological
sites and remains of national importance, for the regulation of archaeological excavations and
for the protection of sculptures, carvings and other like objects.

> The Scheduled Tribes & Other Traditional Forest Dwellers (Recognition of Forest
Rights) Act, 2006

This act recognizes and vests the forest rights and occupation in forest land to forest dwelling.
Scheduled Tribes and other traditional forest dwellers who have been residing in such forests
for generations but whose rights could not be recognized.

The definitions of forest dwelling schedule tribes, forestland, forest rights, forest villages, etc.
have been included in Section 2 of the Act. The Union Ministry of Tribal Affairs (MoTA) is the
nodal agency for implementation of the Act while field implementation is the responsibility of
the respective State government agencies. Its implementation has also been linked with forest
clearance process under Forest (Conservation) Act, 1980 w.e.f. August 2009 by MoEF&CC.
TSECL is abide to the provisions of the act, if any portion of the TL is passing through forest
land, in occupation of the forest dwelling scheduled tribes and other traditional forest dwellers
for laying of TLs. However, for linear projects including TLs obtaining of NoC from the gram
Sabha has been exempted for the requirement of FRA compliance as per MoEF&CC circular
dated 5t February 2013 and 15t January 2014.
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3.3.2 Funding Agency

For TSECL, mandatory environment requirements with respect to WB Operational Policies are
as follows:

> World Bank (WB) OP 4.01: Environmental Assessment

The policy objective is to ensure the environmental and social soundness and sustainability of
investment projects and support integration of environmental and social aspects of projects in
the decision-making process.

TSECL takes remedial measures to prevent, minimize, mitigate, or compensate for adverse
impact and improve environmental performance. Environment Assessment take into account
the natural environment, human health and safety, and social aspects and trans- boundary and
global environmental aspects. During EA process public is also informed at every stage of
project execution and their views are considered during decision-making process.

> World Bank OP 4.04: Natural Habitats

The policy objective is to promote sustainable development by supporting the protection,
conservation, maintenance, and rehabilitation of natural habitats and their functions.

> World Bank OP 4.11: Physical Cultural Resources

The policy objective is to preserve PCR and in avoiding their destruction or damage. PCR
includes resources of archaeological, paleontological, historical, architectural, and religious
(including graveyards and burial sites), aesthetic, or other cultural significance.

> World Bank OP 4.36: Forests

The objective of this policy is to realize the potential of forests to reduce poverty in a
sustainable manner, integrate forests effectively into sustainable economic development, and
protect the vital local and global environmental services and values of forests.

> WB EHS Guidelines for Electric power T&D

The Environmental, Health, and Safety (EHS) Guidelines are technical reference documents
with general and industry specific examples of Good International Industry Practice (GIIP). The
EHS Guidelines for Electric Power T&D include information relevant to power transmission
between a generation facility and a S/S located within an electricity grid. The following section
provides a summary of EHS issues associated with electric power T&D that occur during the
construction and operation phases of a facility, along with recommendations for their
management. Additional recommendations for the management of environmental issues
during the construction and decommissioning phases of power T&D systems are provided in
the General EHS Guidelines. Examples of the impacts addressed in the General EHS Guidelines
include: -

. Construction site waste generation;

o Soil erosion and sediment control from materials sourcing areas and site preparation

activities;
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J Fugitive dust and other emissions (e.g., from vehicle traffic, land clearing activities,
and materials stockpiles);

J Noise from heavy equipment and truck traffic;

. Potential for hazardous materials and oil spills associated with heavy equipment
operation and fueling activities.

3.4 Social Mandatory Requirements

The applicable national and WB acts, rules and relevant policies in the context of the project
are discussed in subsequent sections and its status of compliance are presented in Table 3.2.

3.4.1 National/State

> The Right to Fair Compensation and Transparency in Land Acquisition
Rehabilitation and Resettlement Act, 2013 (RFCTLARRA)

Govt. of India replaced the old Land Acquisition Act, 1894 and notified the new RFCTLARRA,
2013 which came into force from 1st January 2014. This act ensures appropriate identification
of the affected families/households, fair compensation and rehabilitation of titleholders and
non-titleholders. However, the new act i.e., RFCTLARRA, 2013 authorizes State Govt. (i.e., GoT)
or its authorized Government agency to complete the whole process of acquisition of private
land including Social Impact Assessment (SIA), Action Plan for R&R (i.e., Rehabilitation and
Resettlement) & its implementation and the TSECL responsibility is limited to identification
and selection of suitable land based on technical requirement and ensuring budget allocation.
Also, as per Section 112 of the LARR Act, 2013, Tripura State has already notified LARR Rules,
2015.

> Sixth schedule of the constitution

Special provisions also have been extended to the Tribal Areas under the 6th Schedule [Articles
244(2) and 275(1) of the constitution] in addition to basic fundamental rights. The Sixth
Schedule provides for administration of tribal areas as autonomous entities. The
administration of an autonomous district is vested in a District Council and of an autonomous
region, in a Regional Council. These Councils are endowed with legislative, judicial, executive
and financial powers.

> Rights of Way and Compensation under Electricity Act, 2003

The Electricity Act, 2003 has a provision for notifying transmission company under section 164
(B) to avail benefits of eminent domain provided under the Indian Telegraph Act, 1885. Under
this section TSECL may seeks for GoT authorization to exercise all the powers that the
Telegraph authority possesses and can spot, construct and erect towers without acquiring the
land. Moreover, all damages due to its activity are to be compensated at market rate. In case of
agricultural or private land the provisions of section- 67 and/or section-68 (5 & 6) of the
Electricity Act, 2003 and section-10 of the Indian Telegraph Act, 1885 are followed for
assessment and payment of compensation towards such damages.
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> The Right to Information Act, 2005

Right to Information Act 2005 mandates timely response to citizen requests for government
information. It is an initiative taken by Department of Personnel and Training, Ministry of
Personnel, Public Grievances and Pensions to provide a- RTI Portal Gateway to the citizens for
quick search of information on the details of first Appellate Authorities, PIOs etc. amongst
others, besides access to RTI related information / disclosures published on the web by various
Public Authorities under the government of India as well as the State Governments.

> Indian Treasure Trove Act, 1878 as amended in 1949

It defines treasure specifically as "anything of any value hidden in the soil" and worth as little
as 10 rupees. The finder of any such treasure, according to this law, needs to inform the most
senior local official of the "nature and amount or approximate value of such treasure and the
place where it was found". When any person is entitled, under any reservation in an instrument
of transfer of any land or thing affixed thereto, to treasure in such land or thing, he shall, for the
purposes of this Act, be deemed to be the owner of such land or thing.

3.4.2 Funding Agency

For TSECL, mandatory social requirements with respect to WB Operational Policies are as
follows.

> World Bank OP 4.12: Involuntary Resettlement

These policies cover direct economic and social impacts both resulting from Bank- assisted
investment projects, and are caused by the involuntary taking of land. To avoid or minimize
involuntary resettlement and, where this is not feasible, assist displaced persons in improving
or at least restoring their livelihoods and standards of living in real terms relative to pre-
displacement levels or to levels prevailing prior to the beginning of project implementation,
whichever is higher.

> World Bank OP 4.10: Indigenous People (IP)

This policy contributes to WB’s mission of poverty reduction and sustainable development by
ensuring that the development process fully respects the dignity, human rights, economies, and
cultures of Indigenous Peoples. The objective is to design and implement projects in a way that
fosters full respect for indigenous peoples" so that they receive culturally compatible social and
economic benefits, and do not suffer adverse effects during the development process. The
project is promised to ascertain broad community support for the project based on social
assessment and free prior and informed consultation with the affected Tribal community, if
any.

> WB Managing the Risks of Adverse Impacts on Communities from Temporary
Project Induced Labour Influx 2016

Provides guidance on identifying, assessing and managing the risks of adverse social and
environmental impacts that are associated with the temporary influx of labor resulting from
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Bank supported projects. provide concrete guidance on how to approach temporary labor
influx within the environmental and social assessment process.

Sr.
No.

Acts, Notification &
Policies

1. National

1.1

1.2

1.3

)

(i)

(iii)

(iv)

Electricity Act, 2003

Forest
(Conservation)Act,
1980

Environment
(Protection)
Act,1986/Environme

nt Impact Assessment

Notification,2006

Ozone depleting
Substances
(Regulation and
Control) Rules, 2000

Batteries
(Management and
Handling) Rules,
2001

Hazardous Wastes
(Management,
Handling and Trans
boundary
Movement) Rules,
2016

E-waste
(Management and
Handling) Rules,
2016

Table 3-1: Environmental Provisions

Applicability to the project

Applicable - TL projects are constructed
under the ambit of Electricity Act, 2003
following the provisions of Section 67 &
68 of act

Applicable-Since Udaipur - Bagafa 132
KV D/C line has 26.77 Ha of RF, Udaipur
- Amarpur 132 KV D/C line has 22.0482
Ha of RF, Bagafa - Satchand 132 KV D/C
line has 9.1503 Ha of RF, Bagafa -
Belonia 132 KV D/C line has 2.5118 Ha
of UCF, Belonia - Sabroom 132 KV D/C
line has 25.5204 Ha of RF, forest
clearance under FC Act 1980 is
applicable in instant case.

Applicable

Though some limited compliance
measures notified under this EPA, 1986
are to be adhered to relevant rules and
regulations under the EPA, 1986
applicable to the operations of TSECL
Applicable

As per the notification, certain control
and regulation has been imposed on
manufacturing, import, export, and use
of these compounds.

Applicable during operation phase only
Used batteries to be disposed to
dealers, manufacturer, registered
recycler, reconditioners or at the
designated collection centers only. A
half-yearly return to be filed as per
Form-8 to the TSPCB

Applicable

Requires proper handling, storage and
disposed only to authorized disposal
facility (registered recyclers/
reprocessors). In case it is decided to
outsource the process of recycle of used
oil to registered recycler as per the
provisions of notification then TSECL to
submit the desired return in prescribed
form to concerned TSPCB at the time of
disposal of used oil

Applicable

To dispose e-waste generated in
environmentally sound manner by
channelizing to authorized collection
centers/ registered dismantler /
recyclers / return to producers. TSECL,

Green Circle Inc.

Status of compliance

Complied with: MoP, Gol approved the
NERPSIP Comprehensive scheme for six
NES including Tripura under vide its
Office Memorandum dated 1st December
2014.

Stage II clearance is obtained on 06.06.19
for Udaipur - Bagafa 132 KV D/C line, on
29.08.19 for Udaipur - Amarpur 132 KV
D/C line, on 24.08.20 line for Bagafa -
Satchand 132 KV D/C line, on 07.06.19
for Bagafa - Belonia 132 KV D/C line and
05.08.20 for Belonia - Sabroom 132 KV
D/C line.

Complied with:

Though applicable as it is umbrella
legislation, However, as such statutory
permission/ license is not required

Complied with: Only CFC free equipment
are being procured/specified in tender
document

Batteries will be used during operational
phase. Hence, the issue of proper
handling and disposal of batteries as per
the rules is not an issue during the
construction phase.

Generally Used oil is generated after 10-
15 years of operation of transformers
and therefore, the handling and disposal
of hazardous transformer oil is not an
issue at this stage.

E-waste disposal is not an issue during
construction phase.
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1.4  Biological Diversity
Act,2002

Ancient Monuments &
Archaeological Sites &
Remains Act, 1958
Tree Extraction vide
notification No.F.7
(44)/For/FP-200
[/PT11/29.042

dated 17.01.2002

1.5

1.6

1.12 | The Scheduled
Tribes & Other
Traditional Forest
Dwellers
(Recognition of
Forest Rights) Act,

2006

being a bulk consumer of electrical and
electronics equipment to maintain
record as per form-2 for scrutiny by
TSPCB

Not applicable as the project does not
involve any biosphere reserves

Not Applicable. All such areas have
been completely avoided.

Applicable

The route has been selected in such a
way that it has minimum obstructions
under its alignment & majority of the
trees have been trimmed. Only such
trees are felled which create hindrance
to electrical safety after due compliance
of applicable tree felling provisions.
Applicable as there is forest land
involvement

2. World Bank Operational Policy

2.1 | OP4.01:
Environmental

Assessment

2.2  OP-4.04: Natural

Habitats
2.3 | OP-4.11: Physical
Cultural Resources
(PCR)

2.4  0OP-4.36: Forests

2.5  WB EHS Guidelines
for Electric power

T&D

E & S aspects of the project have
already been integrated into the
management procedures based on
comprehensive environment
assessment undertaken by IA during
2015.

The present project involves natural
habitats such as biodiversity area,
forest area, PA etc. Hence Applicable
The present project does not encroach
upon any such resources

Applicable-Since Udaipur - Bagafa 132
KV D/C line has 26.77 Ha of RF, Udaipur
- Amarpur 132 KV D/C line has 22.0482
Ha of RF, Bagafa - Satchand 132 KV D/C
line has 9.1503 Ha of RF, Bagafa -
Belonia 132 KV D/C line has 2.5118 Ha
of UCF, Belonia - Sabroom 132 KV D/C
line has 25.5204 Ha of RF, forest
clearance under FC Act 1980 is
applicable in instant case.

Applicable provisions of EHS guidelines
have been followed during the
implementation of the project

Green Circle Inc.

Not Required

NOC is obtained under the provision

Obtained

Complied with: E & S aspects of the
project have already been integrated into
management procedures based on
comprehensive environment assessment
undertaken by IA during

2015

Required

Not Required

Complied with: To minimize adverse
impact on forests, management measure
already provided in ESPPF of June, 2015.
Stage II clearance is obtained on 06.06.19
for Udaipur - Bagafa 132 KV D/C line, on
29.08.19 for Udaipur - Amarpur 132 KV
D/C line, on 24.08.20 line for Bagafa -
Satchand 132 KV D/C line, on 07.06.19
for Bagafa - Belonia 132 KV D/C line and
on 05.08.20 for Belonia - Sabroom 132
KV D/C line.

Complied with: EHS guidelines are being
followed during project
implementation.
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Sr.
No.

1.1

1.2

1.3

1.4

1.5

2.2

2.3

3.5

Acts, Notification &
Policies

National

Sixth schedule of the
constitution

The Right to fair
compensation and
transparency in land
acquisition,
rehabilitation&
resettlement act,
2013

Right of Way (RoW)
& compensation

The Right to
Information Act,
2005

Indian Treasure
Trove Act, 1878 as
amended in 1949

Table 3-2: Social Provisions

Applicability to the project

Not applicable as the subproject district
doesn’t fall under six schedule areas.
Act ensures appropriate identification of
the affected families/households, fair
compensation and rehabilitation of
titleholders and nontitle holders.

Also, as per Section 112 of the LARR Act,
2013, Tripura State has already notified
LARR Rules, 2015

Applicable. TSECL has been vested with
the powers of Telegraph Authority
under Section - 164 of the Electricity
Act.

Moreover, all damages due to its activity
are to be compensated at market rate. In
case of agricultural or private land the
provisions of section- 67 and or section-
68 (5 & 6) of the Electricity Act, 2003
and section-10 of the Indian Telegraph
Act, 1885 are followed for assessment
and payment of compensation towards
such damages.

Applicable.

Designated authorities to be in place.

Not Applicable. No such instances
reported in instant case till date.

World Bank Operational Policy

OP4.12 -
Involuntary
Resettlement

OP 4.10- Indigenous
Peoples

Managing the risks of
adverse impacts on
communities from
temporary project
induced labor influx

Not applicable as there is no involuntary
acquisition invoked for securing land for
proposed S/S.

Explicit consent from ADC and the
Village Councils is required in the case
of acquisition of lands which is not
applicable in the project.

Applicable.

However, the labours are appointed
from local area and are nonresidential.
Hence Impacts expected are very
temporary and low in intensity

Status of compliance

Not Required

Not Required

Complied with:

Implementing Agency has already been
vested with powers of telegraph
authority by Gol vide Gazette
Notification dated Dec.24, 2003.
However, compensation for all damages
is being paid to the individual land
owner as per the provision of Section-10
(d) of Indian Telegraph Act, 1885

The required mechanism to comply with
the provisions of the act including
designated officers at various levels are
already in place in TSECL

Moreover, very less possibilities of such
discoveries because of limited and
shallow excavations

Not Required.

Complied with: NoC of from village
councils (Head man, Gram Burrah) and
land owners being obtained for
community forestland / ADC area
wherever applicable.

Complied.

Guiding principles and
recommendations are considered
during labour appointment through
construction contractor

Necessary Statutory Permission/Licenses/NOC Obtained in the Instant Case

The applicability of acts, notifications and policies have already been described in above
paragraphs and table. As per the applicability, necessary permission/ licenses/ NOC so far to
obtained by IA or contractor are:

The project has initiated the process of obtaining required clearances from Railway
Department. Under the provisions of Section 68(1) of Electricity Act, 2003, prior

Green Circle Inc.
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approval GoT is a mandatory requirement to undertake any new transmission project
in the State. As a part of permission / approval, Gol approved the NERPSIP
comprehensive scheme for six NES States including Tripura under vide its
Office Memorandum dated 1st December 2014. Please Refer Annexure 5.

The project has followed for the procedure for required NOC from NHIDC, Tripura
Industrial development corporation, Land Owner for Tower Footing. Please Refer
Annexure 5.

The project has obtained NOC from TIDC for construction of proposed TLs Udaipur -
Bagafa 132 KV D/C line. Please Refer Annexure 5.

All the contractors have obtained and operating the construction work with valid labor
license as per provision under section - 12(1) of the Contract Labor (Regulation &
Abolition) Act, 1970 and also certified under Section- 7(3) of the Building and Other
Construction Workers (Regulation of Employment and Condition of Service) Act, 1996
from Ministry of Labor & Employment. The same are discussed and presented in
relevant sections of subsequent chapters.

All the contractors have obtained requisite insurance policy as per provisions of
Employee Compensation Act, 1923 for its employed workforce. The same are discussed
and presented in relevant sections of subsequent chapters.

Since the tower locations are coming under various villages of 2 districts NoC from
concerned land owner/ Headman / Village Council are being obtained as per the
progress of work. The same are referred and presented in relevant sections of
subsequent chapters. Please Refer Annexure 5.

The proposed TLs Udaipur - Bagafa 132 KV D/C line has 26.77 Ha of RF, Udaipur -
Amarpur 132 KV D/C line has 22.0482 Ha of RF, Bagafa - Satchand 132 KV D/C line has
9.1503 Ha of RF, Bagafa - Belonia 132 KV D/C line has 2.5118 Ha of UCF, Belonia -
Sabroom 132 KV D/C line has 25.5204 Ha of RF, forest clearance under FC Act 1980 is
applicable in instant case. Accordingly, Stage II clearance is obtained on 06.06.19 for
Udaipur - Bagafa 132 KV D/C line, 29.08.19 for Udaipur - Amarpur 132 KV D/C line,
24.08.20 line for Bagafa - Satchand 132 KV D/C line, 07.06.19 for Bagafa - Belonia 132
KV D/C line and 05.08.20 for Belonia - Sabroom 132 KV D/C line. Please Refer
Annexure 5 for Forest clearance obtained.

It is mandatory to do the compensatory afforestation as per the forest clearances
obtained for the project. As per specific conditions in Forest Clearance obtained from
MoEFCC, the compensatory afforestation is to be carried out on double the degraded
forest area as suggested and identified by forest department. POWERGRID has already
paid the requisite cost as per prescribed law for the compensatory afforestation
(CAMPA) to Forest department. POWERGRID has limited role up to compensation levy
payments. Further to this Forest Department is being implementing the CAMPA.
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4, MAJOR FEATURE OF FINAL ROUTE/ENVIRONMENT IMPACT
4.1 Introduction

Environmental impact of T&D line projects is not far reaching and are mostly localized to RoW.
However, T&D project has some effects on natural and socio-culture resources. These impacts
can be minimized by careful route selection. To minimize these possible impacts, TSECL & IA
at the system planning stage itself try to avoid ecological sensitive areas like forest. Wherever
such infringements are substantial, different alternative options are considered to select most
viable route alignment. For further optimization of route modern survey techniques/tools like
GIS, GPS aerial photography is also applied. Introduction of GIS and GPS in route selection result
in access to updated/latest information, through satellite images and further optimization of
route having minimal environmental impact. Moreover, availability of various details,
constraints like topographical and geotechnical details, forest and environmental details etc.
help in planning the effective mitigate measures including engineering variations depending
upon the site situation/location.

At the system planning stage itself one of the factors that govern the evolution of system is the
possible infringement with the forest. Wherever such infringements are substantial, different
alternative options are considered.

While identifying the transmission system, preliminary route selection is done by TSECL based
on the Survey of India Topo sheets, Forest Atlas (Govt. of India's Publication) and Google Maps
etc. During route alignment all possible efforts are made to avoid the forest area involvement
completely or to keep it to the barest minimum, whenever it becomes unavoidable due to the
geography of terrain or heavy cost involved in avoiding it. Presence of important/protected
natural habitats (IUCN category I - IV) is verified by superimposing the proposed alternative
alignment on the Integrated Biodiversity Assessment Tool (IBAT) map. The route/site
selection criteria followed is detailed below in the ensuing paragraphs.

4.2 Environmental Criteria for Route Selection

For selection of optimum route, the following points are taken into consideration:

e The route of the proposed TLs does not involve any human rehabilitation

e Any monument of cultural or historical importance is not affected by the route of the
TL.

e The proposed route of TL does not create any threat to the survival of any community
with special reference to Tribal Community.

e The proposed route of TL does not affect any public utility services like playgrounds,
schools, other establishments etc.

e The line route does not pass through any National Parks, Sanctuaries etc.

e The line route does not infringe with area of natural resources.

In order to achieve this, TSECL undertakes route selection for individual TLS in close
consultation with representatives of concerned Forest Department and the Department of
revenue. Although under the law, TSECL has right of eminent domain yet alternative
alignments are considered keeping in mind the above-mentioned factors during site selection,
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with minor alterations often added to avoid environmentally sensitive areas and settlements
at execution stage.

As arule, alignments are generally cited away from major towns, whenever possible, to
account for future urban expansion.

Similarly, forests are avoided to the extent possible, and when it is not possible, a route
is selected in consultation with the local Divisional Forest Officer, that causes minimum
damage to existing forest resources.

Alignments are selected to avoid wetlands and unstable areas for both financial and
environmental reasons.

In addition, care is also taken to avoid NP, WLS, ESZ, Tiger reserves, Biosphere reserves,
Elephant passage / corridors and IBA sites etc. Keeping above in mind the routes of proposed
lines under the project have been so aligned that it takes care of above factors. As such different
alternatives for TLs were studied with the help of Govt. published data like Forest atlas, Survey
of India and Google Maps etc.to arrive at most optimum route which can be taken up for
detailed survey and assessment of environmental & social impacts for their proper
management.

Similarly, the TOR for detailed survey using modern tool like GIS/GPS also contained
parameters to avoid/reduce environmental impact while deciding the final route alignment.
The major objectives for detailed survey that are part of contract are summarized below:

il.

iil.

iv.

Vi.

vil.
viii.

ix.

Xi.

Xii.

xiii.

Xiv.

The alignment of TL shall be most economical from the point of view of construction and
maintenance.

Routing of TL through PF and RF area should be avoided. In case it is not possible to avoid the
forest or areas having large trees completely then keeping in view of the overall economy, the
route should be aligned in such a way that cutting of trees is minimum.

The route should have minimum crossing of major rivers, railway lines, and national/state
highways, overhead EHP power lines and communication lines.

The number of angle point shall be kept to a minimum

The distance between the terminal points specified shall be kept shortest possible, consistent
with the terrain that is encountered

Marshy and low line areas, river beds and earth slip zones shall be avoided to minimum risk to
the foundations

It would be preferable to utilize level ground for the alignment.

Crossing of power line shall be minimal. Alignment will be kept at a minimum distance of 300
meters from power lines to avoid induction problems on the lower voltage lines.

Crossings of communication lines shall be minimized and it shall be preferably at right angle,
proximity and paralyses with telecom lines shall be eliminated to avoid danger of induction to
them.

Area subjected to flooding searches streams shall be avoided.

Restricted areas such as civil and military airfield shall be avoided. Care shall also be taken to
avoid the aircraft landing approaches

All alignment should be easily accessible both in dry and rainy seasons to enable maintenance
throughout the year.

Certain areas such as query sites, tea, tobacco and saffron fields and rich plantation, gardens and
nurseries that will present the owner problems in of right of way and leave clearance during
construction and maintenance should be avoided.

Angle point should be selected such that shifting of the point within 100 m radius is possible at
the time of construction of the line.
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xv.  The line routing should avoid large habitation densely populated areas to the extent possible.

xvi.  The area requires special foundations and those prone to flooding should be avoided.

xvii.  For examination of the alternatives and identification of the most appropriate route, besides
making use of information/data/details available/extracted through survey of India
topographical maps and computer aided processing o NRSA satellite imagery, the contractor
shall also carry out reconnaissance / preliminary survey as may be required for the verification
and collection of additional information/data/details.

xviii. = The contractor shall submit his preliminary observation and suggestion along with various
information/data/details collected and also processed satellite imagery data, topographical
map data marked with alternative routes etc. The final evaluation of the alternative routes shall
be conducted by the contractor in consultation with owners’ representatives and optimal route
alignment shall be proposed by the contractor. Digital terrain modeling using contour data from
topographical maps as well as processed satellite data shall be done by the contractor for the
selected route. A flythrough perspective using suitable software(s) shall be developed or further
refinement of the selected route. If required site visit and field verification shall be conducted
by the contractor jointly with the owners’ representatives for the proposed route alignment

xix.  Final digitized route alignment drawing with the latest topographical and other details /
features including all river railway lines, canals, roads etc. up to 8 Kms on both side of selected
route alignment shall be submitted by the contractors for owner’s approval along with report
containing other information / details as mentioned above

4.2.1 Evaluation of Alternative Route Alignment for Proposed Transmission Lines

In the instant project also, criteria for route selection as mentioned above, has been duly
adhered to. All the TLs earlier were passing through rich vegetation and forest cover. To avoid
anticipated impacts on biodiversity in the area, all the routes were studied with consideration
of three best alignments as described in the IEAR. Three alternative alignments were studied
with the help Google Maps and walkover survey to arrive at most optimum route for detailed
survey. This was then verified on web-based IBAT Database. The images are Provided in
Annexure 4. The final route was considered for the further detailed surveys and primary data
collection.

Subsequently, the proposed routes of TLs were considered for detail survey by Contractor
Agency (after awarding of contract) and environmental consultant. During detailed survey
minor alterations as well as geometrical corrections of the route have been carried out which
seems inevitable due to actual ground conditions with prime objective of avoiding dense
forest/private plantation areas, settlements, CPR, and also considering the technical feasibility
of the route from O&M point of view in consultation with the local prevalent in the project area.
Therefore, minor change in scope of work has been observed with respect to IEAR scope which
resulted due to the best effort of [A/TSECL in effectively integrating safeguard and engineering
measures in successful minimization of environmental and social impacts. The changes are
discussed in Section 4.2.3. The meticulous exercise has resulted into the great reduction in
Forest Area earlier reported in IEAR i.e., from 145.88 Ha to 86 Ha.

Amongst 5 TLs, the proposed 132 KV D/C Udaipur -Bagafa TL was earlier passing at 1 km
distance Trishna WLS boundary. After detailed route analysis as described above, final
alignment has been selected from three (3) different alignments as described in IEAR which is
now traversing at 0.3 km from Trishna WLS boundary. Please refer Annexure 3.
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4.2.2 Evaluation of Alternatives for Proposed Substations

For sub-station, site selection analysis of 2-3 alternatives sites is usually carried out based on
environment and social aspects and technical requirement. Such analysis considers various
site-specific parameters that include availability of infrastructure facilities such as access
roads, water, distance from railheads, type of land (Government/ revenue/private land); social
impacts such as number of families getting affected; CPR including feasibility of acquisition. It
may be noted that in the instant case land for all the proposed S/s are already in possession
with TSECL and no fresh land is required to be acquired and therefore, the said exercise is not
required/needed for proposed project.

4.2.3 Change in Scope of Work w.r.t. IEAR
For changes in scope of work with respect to IEAR scope i.e., changes in the route alignment

based upon alternatives studies and detailed ground survey for T&D line carried out on field is
given is Table 4.1

Table 4-1: Change in Scope of Work w.r.t IEAR

As per Final Route /
IEAR Location

A. Transmission Line Network

1 Udaipur - Bagafa 132 kV D/C line 32 32.56 To avoid or minimize

2 Bagafa - Belonia 132 kV D/C line 12.8 12911 forest area,

3 Belonia-Sabroom 132 kV D/C line 46.4 38.815 To Avoid PA /

4  Bagafa - Satchand 132 kV S/C on D/C line 31.2 29.636 habitation and

5 Udaipur - Amarpur 132 kV D/C line 16.9 15.619 structures

C. Substations

1 Establishment 2 x 50 MVA, 132/33 kV new Unchanged. TSECL Own Land
substation at Bagafa.

2 Establishment 2 x 50 MVA, 132/33 kV new Unchanged. TSECL Own Land
substation at Belonia.

3 Establishment of 2x31.5 MVA, 132/33 kV new Unchanged. TSECL Own Land
substation at Sabroom.

4 Establishment of 2x31.5 MVA, 132/33 kV new Unchanged. TSECL Own Land

substation at Satchand.
4.3 Features and Satellite Images of T&D Lines
4.3.1 Transmission Lines (TLs)
4.3.1.1 Feature Details of Final Route Alignment of Udaipur - Bagafa 132 kV D/C TL

Udaipur - Bagafa 132 kV D/C TL covers 32.56 km distance. Total 137 transmission tower (TT)
are proposed in this TL. The TL is finalized after detailed analysis considering the
environmental features like forest / PA / river etc. The feature survey along the TL is carried
out considering 27 mt ROW width i.e., 13.5 mt on either side from center line of the corridor.
Geomorphological studies observed that the geology of project area is majorly having rock
structure of shallow Valley Fill, highly dissected structural hills and less dissected denudational
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hills. Rock type comprises Shaly sandstone with limestone bands and conglomerate of pebble
bed.

Major part of the TL passes through plain agricultural fields (50.80%), open hill forest with
rubber plantation (30.20%). The TL does not cross any National Highway, Railway and Power
line. Other than agriculture, this line traverses through fallow land, metal roads, tree crops and
groves, pond / lake, fallow lands, Bricks Kilns/Quarry, Barren Rocky/Waste Land, etc. The TL
route involve RF land of about 26.77 Ha area which mandated forest clearance under Forest
(Conservation) Act, 1980. Accordingly, Stage-1 & Stage-II (final) approval obtained on 9th April
2018 and 6t June 2019 respectively. Besides all PA like NP, WLS and designated wildlife /
elephant passage have been completely avoided. The landslide study during electric line
feature survey and GIS mapping, reveals that the project region is low to moderate vulnerable
to landslide hazard. The project area is medium to highly vulnerable to flood. The type of hazard
for the project site is recorded as earthquake, windstorm, landslide and Flood.

As per detailed surveys and GIS imagery data ROW is crossing water bodies such as river, pond,
canal, drain & nala. TL is crossing Maharani River (tributary of Gomati River) between TT 36/0
and 36/1, TT43/2 and 43/3. TL Crossing drain between TT 45/0 and 46/0. No TT is planned
in water body. TT constructed well above the ground level at required elevation to keep the
people and animals away from EMF contact. It also prevents the structure getting damaged
during flood situation. All the tower locations are easily accessible through existing road to
carryout construction and maintenance activity and construction of new approach road is not
required. However, strengthening and upgradation of 50 mt approach road is required at 132
kV Bagafa S/S.

GIS route survey map and TL feature details are provided in Annexure A1 & B1. The major
feature details are depicted in Table 4.2. The Google earth image of TL is provided in the Map
4.1.

Table 4-2: Udaipur - Bagafa 132 kVD/C TL
Electric Line Feature Details -27m ROW

Feature Class Arealn Ha. % OfArea
Agriculture Land 45.63 50.80%
Rubber Plantation with Hilly Open Forest 27.13 30.20%
Mud Road 0.57 0.64%
Metal Road 0.76 0.85%
Gullied Ravenous 0.23 0.26%
Pond/Lake 2.19 2.43%
Bricks Road 0.82 0.92%
Bricks Kilns/Quarry 1.34 1.49%
Tree Crops and Groves 2.21 2.46%
Barren Rocky/Waste Land 1.98 2.21%
Vacant Land 0.39 0.44%
Fallow Land 191 2.12%
Drain/Nala 0.76 0.85%
River 0.02 0.02%
Electric Substation 3.75 4.17%
Canal 0.11 0.13%
Total 89.82 100.00
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TL Crossing Maharani River Between TT 36/0 and 36/1
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TL Crossing Maharani River Between TT 43 /2 and 43/3
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132 /33 kV Bagafa S/S - Equipment Erection (Left) and Tower Erection (Right)
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13 2 / 33 kV Udalpur Bagafa llne »

Retentlon Wall at 132 / 33 kV Bafaga S /S

.. -
Boundary Wall at 132/33 kV Bagafa S/S

TL Crossing Bridge

TL Section - In Agriculture Land
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Map 4-1: Google Earth Alignment Map for Udaipur - Bagafa 132 kVD/C TL

LOCATION MAP OF 132 KV D/C UDAIPUR- BAGAFA TRANSMISSION LINE
CLIENT :- POWER GRID CORPORATION OF INDIA LIMITED (NERPSIP)
PREPARED BY GREEN CIRCLE INC,
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4.3.1.2 Feature Details of Final Route Alignment of Bagafa - Belonia 132 kV D/C TL

Bagafa - Belonia 132 kV D/C line covers 12.911 km distance. Total 50 TT are proposed in this
TL. The TL s finalized after detailed analysis considering the environmental features like forest
/ PA / river etc. The feature survey along the TL is carried out considering 27 mt ROW Width
i.e, 13.5 mt on either side from center line of the corridor. Geomorphological studies observed
that the geology of project area is majorly having rock structure of less dissected denudational
hills, shallow Valley Fill and moderately dissected structurally hills. Rock type comprises Shaly
sandstone with limestone bands and conglomerate of sandstone and pebble bed.

Major part of the TL passes through plain agricultural fields (50%), open hill forest with rubber
plantation (22%) between tower no. AP 15 -AP16/A and AP 29B -AP33. The selected line does
not cross any National Highway, Power line but crosses Railway track. Other than agriculture,
this line traverses through fallow land, metal roads, tree crops and groves, pond / lake, fallow
lands, Waste Land, hill forest etc. The TL route involve UCF land of about 2.5118 Ha area which
mandated forest clearance under Forest (Conservation) Act, 1980. Stage-I & Stage-II (final)
approval obtained on 30th October 2018 and 7t June 2019 respectively. Besides all PA like NP,
WLS and designated wildlife / elephant passage have been completely avoided. The landslide
study during electric line feature survey and GIS mapping, reveals that the project region is low
to moderate vulnerable to landslide hazard. The project area is medium to highly vulnerable to
flood. The type of hazard for project area is recorded as earthquake, windstorm, landslide and
Flood.

As per detailed surveys and GIS imagery data ROW Crosses water bodies such as river, pond,
drain & nala. TL is crossing Muhuri river between TT 24 and 26. No TT is planned in water
body. TT constructed well above the ground level at required elevation to keep the people and
animals away from EMF contact. It also prevents the structure getting damaged during flood
situation. All the tower locations are easily accessible through existing road to carryout
construction and maintenance activity and construction of new approach road is not required.
However, strengthening and upgradation of approach road of 50 mt at 132 kV Bagafa S/S and
115 mt at 132 kV Belonia S/S is required.

GIS route survey map and TL feature details are provided in Annexure A2 & B2. The major
feature details are depicted in Table 4.3. The Google earth image of TL is provided in the Map
4.2.

Table 4-3: Belonia -Sabroom 132 kV D/C line
Electric Line Feature details- 27m ROW

Feature Class AreaIn Ha. 9% OfArea
Agriculture Land 18.86 49.81%
Bricks Road 0.51 1.34%
Drain/Nala 0.50 1.32%
Electric Substation 3.33 8.80%
Fallow Land 0.63 1.68%
Metal road 0.45 1.20%
Mud Road 0.23 0.61%
Pond/Lake 0.80 2.12%
Railway Track 0.07 0.19%
River 0.17 0.44%
Rubber Plantation/Orchards 8.28 21.87%
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Tree Crops And Groves 1.55 4.10%
Vacant Land 1.92 5.06%
Waste Land 0.56 1.47%
Total 37.87 100%

Photographs of the line location are given below:

TL Section - Tower Location
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TL Section - Tower in Agriculture Field

'j,'j';p-r'-w -

TL Section - Tower Place where 66kVA which is going to be replaced with 132/33 kV
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Equipment Erection

132/33 kV Belonia S/S

132/33 kV Belonia S/S - Equipment Erec'tion

103

Green Circle Inc.



GREEN

EM,
W 55#
dnoy

FEAR for T&D subprojects in Gomati and South
Tripura District under NERPSIP in Tripura

THE GREEN PEOPLE

uraefols
POWERGRID

Map 4-2: Google Earth Alignment Map for Bagafa - Belonia 132 kV D/C TL

LOCATION MAP OF 132 KV D/C BAGAFA - BELONIA TRANSMISSION LINE
CLIENT :- POWER GRID CORPORATION OF INDIA LIMITED (NERPSIP)
PREPARED BY GREEN CIRCLE INC,
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4.3.1.3 Feature Details of Final Route Alignment of Belonia - Sabroom 132 kV D/C TL

Belonia - Sabroom 132 kV D/C TL covers 38.815 km distance. Total 155 TT are proposed in
this TL. The TL is finalized after detailed analysis considering the environmental features like
forest / PA / river etc. The feature survey along the TL is carried out considering 27 mt ROW
Width i.e.,, 13.5 mt on either side from center line of the corridor. Geomorphological studies
observed that the geology of project area is majorly having rock structure of less dissected
denudational hills, shallow Valley Fill and moderately dissected structurally hills. Rock type
comprises shaly sandstone along with conglomerate of sandstone and pebble bed.

Major part of the TL passes through plain agricultural fields (29.43%), open hill forest with
rubber plantation (44.27%) between tower no. AP 1 -AP4/A, AP 5A -AP16B, AP 24 G -AP25, AP
30 - AP35. The selected line does not cross any National Highway, Railway track and Power
line. Other than agriculture, this line traverses through Metal Road, Waste Land, Vacant Land,
Drain/Nala, Barren Rocky with Scrub Land, Bricks Road, Tree Crop and Groves, Mud Road,
Pond/Lake, Brick Kilns/Quarry, River etc. The TL route involve RF land of about 25.5204 Ha
area which mandated forest clearance under Forest (Conservation) Act, 1980. Stage-I approval
obtained on 28t June 2018. Stage Il permission obtained on 5t August 2020. Besides all PA
like NP, WLS and designated wildlife / elephant have been completely avoided. The landslide
study during electric line feature survey and GIS mapping, reveals that the project region is
moderate to highly vulnerable to landslide hazard. The project area is very less to moderate
vulnerable to flood. The type of hazard for the project area is recorded as earthquake,
windstorm, landslide and Flood.

As per detailed surveys and GIS imagery data ROW crosses water bodies such as river, pond,
drain & nala. TL is crossing Kalpania river between TT 25A and 25B No TT is planned in water
body. TT constructed well above the ground level at required elevation to keep the people and
animals away from EMF contact. It also prevents the structure getting damaged during flood
situation. All the tower locations are easily accessible through existing road to carryout
construction and maintenance activity and construction of new approach road is not required.
However, strengthening and upgradation of 115 mt approach road is required at 132 kV
Belonia S/S.

GIS route survey map and TL feature details are provided in Annexure A3 & B3. The major
feature details are depicted in Table 4.4. The Google earth image of TL is provided in the Map
4.3.

Table 4-4: Belonia -Sabroom 132 kV D/C line
Electric Line Feature Details-27m ROW

Feature Class Areain Ha. % Of Area
Electric Substation 3.26 3.00%
Rubber Plantation/Orchards 48.09 44.27%
Metal Road 0.74 0.68%
Vacant Land 0.87 0.80%
Drain/Nala 0.46 0.42%
Agriculture Land 31.97 29.43%
Barren Rocky with Scrub Land 5.31 4.89%
Bricks Road 0.23 0.21%
Tree Crop and Groves 3.18 2.92%
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Mud Road 1.29 1.19%
Hilly Forest 6.27 5.78%
Pond/Lake 1.98 1.82%
Brick Kilns/Quarry 0.52 0.48%
Waste Land 4.26 3.92%
River 0.20 0.18%
Total 108.63 100%

Photographs of the line location are given below:
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TL Section - River Crossing
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TL Section - Tree/Crops

TL Section - Agricultre Land TL Section - Metal Road
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132 / 33 kV Sabroom S/S Trench Construction (Left) and Project Plot Area (nght)
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Map 4-3: Google Earth Alignment Map for Bagafa - Sabroom 132 kV D/C TL

LOCATION MAP OF 132 KV D/C BELONIA- SABROOM TRANSMISSION LINE
CLIENT :- POWER GRID CORPORATION OF INDIA LIMITED
PREPARED BY GREEN CIRCLE INC,
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4.3.1.4 Feature Details of Final Route Alignment of Bagafa-Satchand 132kVS/Con D/CTL

Bagafa - Satchand 132 kV S/C on D/C TL covers 29.636 km distance. Total 119 TT are proposed
in this TL. The TL is finalized after detailed analysis considering the environmental features
like forest / PA / river etc. The feature survey along the TL is carried out considering 27 mt
ROW Width i.e,, 13.5 mt on either side from center line of the corridor. Geomorphological
studies observed that the geology of project area is majorly having rock structure of moderately
dissected structural hills, less dissected denudational hills, shallow Valley Fill and shallow

alluvial layers. Rock type comprises shaly sandstone and conglomerate of sandstone and
pebble bed.

Major part of the TL passes through plain agricultural fields (72.67%), open hill forest with
rubber plantation (16 %) between tower no. AP 2 -AP3, AP 41-AP43, AP 63 -AP70. The selected
line does not cross any National Highway and Power line. Other than agriculture, this line
traverses through Metal Road, Waste Land, Pond/Lake, Vacant Land, Tree Crop and Groves,
Mud Road, Brick Road, Fallow Land, River, Drain/Nala, Bridge, Barren/Rocky with Scrub Land,
Railway etc. The TL routes involve RF land of about 9.1503 Ha area which mandated forest
clearance under Forest (Conservation) Act, 1980. Stage-I approval obtained on 12t October
2018 and Stage II permission obtained on 24" August 2020. Besides all PA like NP, WLS and
designated wildlife / elephant passage have been completely avoided. The landslide study
during electric line feature survey and GIS mapping, reveals that the project region is not
vulnerable to landslide hazard. The project area is very less to moderate to highly vulnerable
to flood. The type of hazard for the project area is recorded as earthquake, windstorm, Flood.

As per detailed surveys and GIS imagery data ROW crosses water bodies such as river, pond,
drain & nala. TL is crossing Muhuri river between TT 31 and 32 and Lowgong River between
TT 13 and 14. TL crosses drain / nalla between TT 34 and 35. No TT is planned in water body.
TT constructed well above the ground level at required elevation to keep the people and
animals away from EMF contact. It also prevents the structure getting damaged during flood
situation. All the tower locations are easily accessible through existing road to carryout
construction and maintenance activity and construction of new approach road is not required.
However, strengthening and upgradation of 50 mt approach road is required at 132 kV Bagafa
S/S.

GIS route survey map and TL feature details are provided in Annexure A4 & B4. The major
feature details are depicted in Table 4.5. The Google earth image of TL is provided in the Map
4.4.

Table 4-5: Bagafa -Satchand 132 kV D/C line
Electric Line Feature Details-27m ROW

Feature Class Areain Ha. 9% Of Area
Agriculture Land 58.83 72.67%
Barren/Rocky with Scrub Land 1.35 1.66%
Brick Road 0.32 0.40%
Bridge 0.02 0.02%
Drain/Nala 1.07 1.32%
Electric Substation 2.19 2.70%
Fallow Land 0.24 0.30%
Metal Road 0.61 0.75%
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Mud Road 0.31 0.38%
Pond/Lake 0.68 0.84%
Railway 0.21 0.26%
River 0.12 0.15%
Rubber Plantation/Orchards 12.94 15.98%
Tree Crop and Groves 0.89 1.09%
Vacant Land 0.60 0.74%
Waste Land 0.59 0.73%
Total 80.97 100%

Photographs of Line Location are Given Below;

©2021.Go0gl€;
Image ©:2021 Maxaliechnologies.
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TL Section - Tower Location Planned
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Map 4-4: Google Earth Alignment Map for Bagafa-Satchand 132kV S/C on D/C TL

LOCATION MAP OF 132 KV D/C TRANSMISSION LINE FROM BAGAFA-SATCHAND
CLIENT :- POWER GRID CORPORATION OF INDIA LIMITED
PREPARED BY GREEN CIRCLE INC,
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4.3.1.5 Feature Details of Final Route Alignment of Udaipur - Amarpur 132kV D/C TL

Udaipur - Amarpur 132kV D/C TL covers 15.619 km distance. Total 69 TT are proposed in this
TL. The TL s finalized after detailed analysis considering the environmental features like forest
/ PA / river etc. The feature survey along the TL is carried out considering 27 mt ROW width
i.e, 13.5 mt on either side from center line of the corridor. Geomorphological studies observed
that the geology of project area is majorly having rock structure of moderately dissected
structural hills, highly dissected structural hills and less dissected denudational hills. Rock type
comprises shaly sandstone and conglomerate of sandstone and pebble bed.

Major part of the TL passes through plain agricultural fields (18%), open hill forest (40%)
between AP 37 to 55, AP 28 to 48, rubber plantation (15%) between tower no. AP 23 to 27, AP
51, AP 2. The selected line does not cross any National Highway and Power line. Other than
agriculture, this line traverses through Barren Rocky/Waste Land, Fallow Land, Metal Road,
Bricks Kilns/Quarry, Pond/Lake, Mud Road, Tree Crops and Groves, Vacant Land, River, Bricks
Road, Canal, Drain/Nala etc. The TL route involve RF land of about 22.0482 Ha area which
mandated forest clearance under Forest (Conservation) Act, 1980. Stage-I & Stage-II approval
obtained on 10t April 2018 & 29t August 2019 respectively. Besides all PAs like NP, WLS and
designated wildlife / elephant passage have been completely avoided. The landslide study
during electric line feature survey and GIS mapping reveals that the project region is severe
vulnerable to landslide hazard. The project area is very moderate to highly vulnerable to flood.
The type of hazard for the project area is recorded as earthquake, severe landslide, windstorm,
Flood.

As per detailed surveys and GIS imagery data ROW crosses water bodies such as river, pond,
canal, drain & nala. TL is crossing Maharani River which is tributary of Gomati River between
TT 22 and 23. No TT is planned in water body. TT constructed well above the ground level at
required elevation to keep the people and animals away from EMF contact. It also prevents the
structure getting damaged during flood situation. All the tower locations are easily accessible
through existing road to carryout construction and maintenance activity and construction of
new approach road is not required.

GIS route survey map and TL feature details are provided in Annexure A5 & B5. The major
feature details are depicted in Table 4.6. The Google earth image of TL is provided in the Map
4.5.

Table 4-6: Udaipur - Amarpur 132 kV D/Cline

Electric Line Feature Details-27m ROW
Feature Class Arealn Ha. % Of Area

Agriculture Land 8.02 18.06%
Barren Rocky/Waste Land 2.68 6.05%
Bricks Kilns/Quarry 0.82 1.84%
Bricks Road 0.09 0.20%
Canal 0.12 0.26%
Drain/Nala 0.04 0.08%
Electric Substation 3.67 8.27%
Fallow Land 0.89 2.00%
Hilly Open Forest 17.75 40.00%
Metal Road 0.96 2.16%
Mud Road 0.18 0.41%
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Pond/Lake 1.35 3.05%
River 0.08 0.19%
Rubber Plantation with Hilly Open Forest 6.51 14.68%
Tree Crops and Groves 0.97 2.17%
Vacant Land 0.25 0.56%
Total 44.37 1.00

Photographs of the line location are given below:

"é\ L,: "5 R &N
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TL crossing Canal Between TT 14 an 15
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#Google Earth
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TL Section - Metal Road (Left) and Road side pole location (Right)
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TL Section - Pole Side Location (Left) and Tree/Crops (Right)
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Map 4-5: Google Earth Alignment Map for Udaipur - Amarpur 132 kV D/C TL

LOCATION MAP OF 132 KV D/C UDAIPUR - AMARPUR TRANSMISSION LINE
CLIENT :- POWER GRID CORPORATION OF INDIA LIMITED (NERPSIP)
PREPARED BY GREEN CIRCLE INC,

ﬁ&
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4.4 Project Impacts

Based on the project details and the baseline environmental status, potential impacts due to
the construction/ bay extension of S/S and along the final route of TLs have been assessed.

4.4.1 Impact of Transmission Lines

As per existing law i.e., MoP Guidelines Dated 5th October 2015 for Payment of Compensation
for TL, land is not required to acquire for tower footing and ownership of land remains with
the owner and is allowed to continue cultivation after construction. So, for all T&D Lines
acquisition of land or any physical displacement is not applicable. However, as per the present
provision in the Section 68 Electricity Act, 2003 and Indian Telegraph Act, 1885 only the
damages (without acquisition of subject land) accrued to person while placing the tower and
line are to be compensated (Section-10 (d) of Indian Telegraph Act).

However, some social impacts due to construction of lines or placing of towers are seen like
temporary removal of soil in agriculture land, loss of standing crops / trees during construction
phase only. All mitigation measures as per EMP are implemented by contractor and
immediately restored on site as per EMP. Care has been taken by the contractors to avoid
unnecessary loss of crops.

44.1.1 Landuse within Corridor (Right of Way)

Total land under ROW of TL 361.67 Ha. The major land use in ROW of TLs is agricultural land
(163.32 Ha), Open Hill Forest (24.02 Ha), rubber plantation (69.31 Ha), Rubber Plantation with
open hill forest (33.64 Ha), Tree, crops and groves (8.97Ha) etc. Details of land use are
provided in Table 4.7.

4.4.1.2 Impact on soil and surface geology

The project terrain is mixed. As discussed in the feature studies, almost 50 to 60% portion of
project area is in undulating terrain. In plain areas impact on soil & geology is almost
negligible as the excavated pit material is stacked properly and back filled as well as used for
resurfacing the area. On hill slopes where soil is disturbed and prone to erosion is suitably
protected by revetment, breast walls, and proper drainage. Besides extensive leg /chimney
extension is being used to avoid benching or cutting of slopes to minimize the impact on slope
stability.

4.4.1.3 Impact of tower base on land

As per the assessment carried out in Compensation Plan for Temporary Damages (CPTD) by
TSECL, the land required for erection of tower legs is very small i.e., for each leg of tower
actual construction a small square area with side length ranging from 0.20 to 0.30 meter
required depending on the types of towers. Four such square pieces of land is required
to place the legs of tower. The area that becomes unavailable because of the erection of tower
legs for an average 132 kV D/C TT ranges from 0.16-0.36 sq m of land. Thus, the actual impact
is restricted to 4 legs of the tower and agriculture can continue as clearly depicted in the
Figure 4.1.
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TYPICAL PLAN OF TRANSMISSION LINE TOWER FOOTINGS
SHOWING ACTUAL GOUND POSITION AND EXTENT OF IMPACT
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ACTUAL POSITION ON GROUND
INDICATIVE MEASURES
X &Y =10-15 METERS
a = 300- 450 mm

Figure 4-1: Typical Plan of Transmission Line Tower Footing
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As already explained, the impact of TL is restricted to 4 legs of the tower and agriculture can
continue after construction activity is over. The average land area required for erection of one
132 kV T/L tower is approx. 0.25 sq. mt. Based on above, total land loss estimated for
construction 129.541 km of 132 kV TL is 132.5 Ha proposed under the present scheme. The
compensation toward loss land is provided by following compensation MoP Guidelines Dated
5th October 2015 for Payment of Compensation for TL. Details of land loss for tower base are
given in Table 4.9. The details of Status of Land Compensation (details of line wise land
compensation status updated till June 2021) are given in Table 4.9.

4414 Impact on Crop area / Tree Crops and Groves

Construction of line in crop season is avoided as far as possible. In case when installation of
towers impact on agricultural activity, detailed assessment / survey is conducted looking at
existing crops, general crop patterns, seasonal particulars, nature and extent of yield. Wherever
necessary, permissions from tea estate owners were taken to erect towers in their agricultural
fields. This data is compiled and analyzed to study the extent and nature of impact. For the
temporary loss of crops, only agricultural land and private plantation land is considered for
estimation. The damages are not done in complete RoW of line (20 m width of corridor for 132
kV D/c) but mostly restricted to tip to tip of the conductor and tower base area where average
affected width/corridor would be limited to 20 m (maximum). The aspect is discussed in more
detail in section 5.2.5 in Chapter 5.

One of the reasons is that schedules of construction activities are undertaken in lean season
or post-harvest periods. Assets of any sorts are not acquired but during construction, only
temporary damages are occurred. Based on the estimation of tower foot area as per the thumb
rule explained in section 4.4.1.3, the total land considered for estimation of crop damage /
tree damage because of tower foundation 132.5 Ha. The details of estimated impacted area due
to TL ROW are given in Table 4.10. As per detailed survey, total 13755 no. of trees will be
affected along RoW in non-forest area. However, actual felling will be very less as most of the
tree will be looped/pruned along the RoW expect clear feeling below 3 m conductor area to
maintain electrical safety clearance. Details of line wise tree enumerated in non-forest area is
presented at Table 4.12. The status of Tree / Crop Compensation till June 2021 is presented in
Table 4.11.

Impact on trees is assessed for all TLs within project scope where the actual trees cutting
possibility is envisaged. The aspect is also discussed in more detail in section 5.2.1 in Chapter
5. Also, while construction of TLs fruit bearing season was avoided to prevent loss of crops.
Tree compensation was calculated on the basis of tree enumeration and detailed surveys.

4.4.1.5 Impact on Trees in Forest Areas

As we discussed in the earlier sections in the instant case, tree cutting in Forest area is
envisaged in TL sections. The details of enumerated tree in RoW is also integral part of forest
Clearance proposals and is available on parivesh website. As per this a total of 6922 nos. of
trees of different girth are coming under RoW of 5 lines which is provided in Table 4.12.
However, as per MoEFCC guidelines dated 5.5.2014, tree feeling is restricted to below 3m of
each conductor only and in remaining area of RoW looping/pruning is allowed to maintain
electrical safety clearance. Hence, the actual felling of tree will be in the range of 25-30% of
total tree enumerated by forest dept. The compensatory afforestation will be undertaken in
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double the area of forest land diverted in the identified land by forest authority for which
compensatory levies have already been deposited by IA/Utility .

Table 4-7: Type and Land Use within RoW of T&D Lines

Udaipur Bagafa- Belonia- Bagafa- Udaipur
-Bagafa Belonia Sabroom Satchand -
132kV 132 kV 132 kV 132kV  Amarpur
D/Cline D/Cline D/Cline S/Con 132 kV
D/Cline D/Cline

ROW Width (m) 27 27 27 27 27

Brick Road 0.82 0.51 0.23 0.32 0.09 1.98
Electric SS 3.75 3.33 3.26 2.19 3.67 16.20
Agriculture land 45.63 18.86 31.97 58.83 8.02 163.32
Vacant Land 0.39 1.92 0.87 0.60 0.25 4.02
Tree Crops and Groves 2.21 1.55 3.18 0.89 0.97 8.79
Pond /Lake 2.19 0.80 1.98 0.68 1.35 7.00
Barren /Rocky / scrub land 1.98 5.31 1.35 2.68 11.32
Brick Kilns / Quarry 1.34 0.52 0.82 2.68
Bridge 0.02 0.02
Railway 0.07 0.21 0.28
Metal Road 0.76 0.45 0.74 0.61 0.96 3.52
Fallow Land 191 0.63 0.24 0.89 3.67
Mud Road 0.57 0.23 1.29 0.31 0.18 2.59
Gullied Ravinous 0.23 0.23
River 0.02 0.17 0.20 0.12 0.08 0.59
Waste Land 0.56 4.26 0.59 5.41
Drain /Nala 0.76 0.50 0.46 1.07 0.04 2.82
Rubber Plantation with OF 27.13 6.51 33.64
Rubber Plantation/Orchards 8.28 48.09 12.94 69.31
Hill Open Forest 6.27 17.75 24.02
Canal 0.11 0.12 0.23

Total 89.82 37.87 108.63 80.97 44.38 361.67

Table 4-8: Estimation of Actual Land Loss Because of TL Tower Base

1 Udaipur-Bagafa 132 kV D/C TL 32.56 137 0.25 34.25
2 Bagafa-Belonia 132 kV D/C TL 12.911 50 0.25 12.5
3 Belonia-Sabroom 132 kV D/C TL 38.815 155 0.25 38.75
4 Bagafa-Satchand 132kVS/Con D/C TL 29.636 119 0.25 29.75
5 Udaipur-Amarpur 132 kV D/C TL 15.619 69 0.25 17.25

Total 129.541 530 132.5
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Table 4-9: Status of Land Compensation (details of line wise land compensation status updated till June
2021)

(No.) (No.) (No.) (Rs. (Km) (No.) (No.) (No. (Rs.
Lakh) Lakh)
1 132kV D/c 17 3 Nil Nil  Nil Nil  No provision of compensation 3
Bagafa-Belonia for APs in ROW corridor

2 132kVD/c 25 20 2 18 ' 1.27 = Nil | No provision of compensation Nil
Belonia-Sabroom for APs in ROW corridor

3 132kVS/c 19 12 5 7 0691 Nil No provision of compensation Nil
Bagafa-Satchand for APs in ROW corridor

4 132kVD/c 101 81 77 01 4.16 Nil No provision of compensation 3
Udaipur-Bagafa for APs in ROW corridor

5 132kVD/c 61 22 221 0 Nil 8.5  No provision of compensation 3
Udaipur- for APs in ROW corridor
Amarpur

Table 4-10: Loss of Crop Area

Udaipur - Bagafa 132 kV D/C line 20 87.72 4.95 92.67
Bagafa - Belonia 132 kV D/C line 36.15 3.49 39.64
Belonia -Sabroom 132 kV D/C line 62.38 6.87 69.25
Bagafa - Satchand 132 kV S/C on D/C line 1159 2.34 118.24
Udaipur - Amarpur 132 kV D/C line 15.69 2.05 17.74
Total in Ha 317.84 19.7 337.54
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Table 4-11: Details of Crop & Tree compensation (details of line wise compensation status updated till
June 2021)

(B)
132 kV D/c Bagafa- 46 30 16  0.36
Belonia
132kVD/c 25 8 17  0.33

Belonia-Sabroom

132 kV S/c Bagafa- 20 11 9 0.55
Satchand

132 kV D/c Udaipur- 135 100 14 | 5.00
Bagafa

132 kV D/c Udaipur- 69 55 1 0.08
Amarpur

Foundation

1.55

0.42

0.21

6.63

2.92

Erection

Nil

Nil

Nil

0.02

0.91

Stringing

(@
Nil

Nil
Nil
Nil

0.49

(H)
152

730
6259
651

903

Foundation
Erection
Stringing

m om
65  Nil Nil Nil
439  Nil  Nil Nil
13.81 Nil  Nil Nil
27.87 Nil  Nil 21

10.81 0.43 1 13

Table 4-12: Trees Enumerated in Forest and Non Forest Area

Bagafa - Belonia 132 kV D/C line

Belonia -Sabroom 132 kV D/C line
Bagafa - Satchand 132 kV S/C on D/C line
132 kV D/c Udaipur-Bagafa

132 kV D/c Udaipur-Amarpur

Ul A W N

Total

4.4.1.6 Other Damages

156
331
1768
2194
2473
6922

758
2980
4716 + 50 Bamboo
4371
507+ 383 Bamboo
13332 + 433 Bamboo

Major part of TLs traverses through agricultural fields. Habituated areas and other sensitive
areas were purposely avoided to prevent damages. So, there is no possibility of damage to
bunds, water bodies, etc. However, if damaged, local revenue department assess the cost of
damage as per norms of GoT and submit estimate to the competent authority for approval.

4.4.2 Impact Due to Construction of New Substation and Bay Extension

All the S/S are being constructed on vacant lands owned by TSECL, so there is no displacement
of people in this project. Therefore, there is no any social impact on the people residing in this
area. Minor improvements to paths were made to reach to the new S/S, which is found useful

for the local people of the particular area.
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4.4.3 Impact on Indigenous People

Gol, under Article 342 of the Constitution, considers the following characteristics to define
indigenous peoples [Scheduled Tribes (ST)]:

e tribes’ primitive traits;

e distinctive culture;

e shyness with the public at large;

e geographical isolation; and

e Social and economic backwardness before notifying them as a Scheduled Tribe.

Essentially, indigenous people have a social and cultural identity distinct from the ‘mainstream’
society that makes them vulnerable to being overlooked or marginalized in the development
processes. STs, who have no modern means of subsistence, with distinctive culture and are
characterized by socio- economic backwardness, could be identified as Indigenous people.
Indigenous people are also characterized by cultural continuity. Constitution of India identifies
schedule areas which are predominately inhabited by such people. As, this project is directly
connected with the life of local people of Tripura, there is no negative impact on indigenous
people because of this project. Local people are cooperating project related authorities.

4.4.4 Summary of Impacts

Based on the above analysis of final route of TLs and location of S/S, the summarized
environmental & social impact matrix is presented below in Table 4.13.
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Total Line Length
Total No. of Towers
Terrain

Forest land transverse

Table 4-13: Summary of Impacts

Transmission line: 129.541 km

TL Towers: 530

Plain and hilly

Almost entire (approx. 40 to 60%) of lines are passing through hilly
area and remaining approx. 40 to 50% through plains. S/S to be
constructed/ augmented are mostly on plain terrain. However,
provisions for revetment, breast walls, and proper drainage etc. hav

GREEN

e

been made. Besides extensive leg /chimney extension is being used to

avoid benching or cutting of slopes to minimize the impact on slope
stability

Transmission Line: 86 (RF amongst which 2.5118 is UCF),

22 km length

Udaipur - Bagafa 26.77 RF Stage-1 & Stage-II (final)

132 kV D/Cline approval obtained on
09.04.18 & 06.06.19
respectively.

Bagafa - Belonia 2.5118 UCF  Stage-1 & Stage-II (final)

132 kV D/Cline approval obtained on
30.10.18. & 07.06.19
respectively.

Belonia -Sabroom 25.5204 RF  Stage-I & Stage-II approval

132 kV D/C line obtained on 28.06.18 &
05.08.20 respectively

Bagafa - Satchand 9.1503 RF Stage-1 & Stage-II (final)

132kVS/ConD/C approval obtained on

line (utilizing the 12.10.18. and 24.08.20.

corridor of existing

Bagafa Satchand 66

kV line)

Udaipur - Amarpur 22.0482 RF  Stage-l & Stage-II approval

132 kV D/C line obtained on 10.04.18 &

29.08.19 respectively.

Rare/Endangered flora  Pterocarpus marsupium is vulnerable species, Aegle marmelos and

Sweitinia Mahagony which is near threatened species as per
Conservation Status I[UCN (2020.1). found in project area.

Rare/ endangered fauna = No rare/endangered fauna habitat found in project area.
Total trees enumerated in forest and non-forest area in all 5 lines is
20677 nos.. However, clear felling tree will be restricted to 3m below
each conductor which would be around 20-25% of total tree enumerated.

Total trees to be
affected in Numbers

Tree in Forest - 6922 nos.
Tree in Non-forest - 13755 nos.

Cleaning jungles of rank = 5871 Sq.Mt.

vegetations, grass,
brush, wood, tree and
saplings of girth up to
30 cm (measured at a
height of 1 m above
ground level).
Migrating Wildlife/
breeding ground
National Park /
sanctuaries
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12.

13.

14.
15.
16.
17.
18.

19.
20.

21.

Wet land traversed None

Soil erodibility Project locations are low to highly vulnerable to erosion and landslide.
However, the mitigation measures are adopted and implemented.

Historical / Cultural None

monuments

Relocation of villagers None

Affected Structures NA

Total Affected People NA
Relocation of Villagers NA

Area of actual land loss ~ 132.5 Sq.mt
under Tower Base

Affected Structures Nil

Temporary Damage to Temporary loss is observed during construction time. It is being

Crop recovered after construction activity and compensations are being
given.

Loss/ Hindrance to Negligible, restricted to construction phase only.

Public Utilities
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5. POTENTIAL ENVIRONMENTAL IMPACT, THEIR EVALUATION AND MANAGEMENT
51 Introduction

Environmental impacts of T&D projects are not far reaching and are mostly localized to RoW.
(Refer Table 5.1). However, T&D projects have some effects on natural and socio-culture
resources. All possible measures have been taken during the finalization of route alignment as
described in the earlier chapter for the proposed T&D system, however, due to the peculiarity
of terrain where project is being implemented, some environmental impacts may be there. The
explanations in brief with regard to possible environmental impact and measures taken to
minimize the same are given in ensuing paragraph.

Table 5-1: RoW Width & Clearance between Conductors and Trees

Transmission Voltage Max. RoW (In Meters) Min. Clearance (in Meters) between
conductor & Trees *
132 kV 27 4.0

As per IS: 5613 and MoEF&CC guidelines finalized in consultation with CEA
5.2 Impact Due to Project Location and Design

5.2.1 Resettlement

During line routing stage itself all measures have been undertaken to avoid settlements such
as cities, villages etc. in line with the guiding principle of avoidance as per ESPPF. During
detail survey modern techniques/tools like GIS, GPS, and aerial photography were utilized to
further optimization the final route alignment avoiding human habitation and other
ecological and socially sensitive areas.

In present project construction of total 4 New S/S is under execution. The details are given
in Chapter 2 Section 2.6. The area of land required for S/S is ranges from 1.64 to 3.7 Acres.
depending upon voltage levels and no. of bays. In the instant scheme, TSECL does not need to
acquire lands for (a) because TSECL already possess land for all four proposed substations and
the same is available in their existing 66 kV substation at Bagafa, Belonia, Sabroom, & Satchand.
As no fresh land is needed to be acquired for these substations, issue related to acquisition of
land including possible R&R is not envisaged.

In respect of land requirement for erection of TLs / towers, no permanent acquisition is
envisaged. Land for tower and ROW is not acquired and hence agricultural activities can
continue. A Typical plan of TL tower footing indicating the above position with extent of
damage and area of influence are depicted in Figure 5.1 and 5.2 respectively
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Figure 5-1: Typical Plan of Transmission Line Tower Footings Showing Actual Ground Position and
Extent of Impact
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Note : Tree felling in 3m wide corridor/zone below each conductor is applicable in forest area only.

Figure 5-2: Schematic Diagram for Indicating Area of Influence/Impact for 132 KVD/C TL

Actual 132 KV line including tower on ground along with RoW and extent of impact due to
erection of tower in undulating terrain, on agricultural land and in the area of vegetation is
placed as Figure 5.3, Figure 5.4.

As described earlier all measures are undertaken by TSECL at the line routing stage itself to
avoid settlements such as cities, villages etc. It may be seen from the above description of
proposed route alignments and also keeping in mind that no permanent acquisition of land is
involved for tower foundation as per existing law, these subprojects don’t require any
resettlement of villagers. However, some temporary damages/ disturbances can happen.
Same are being compensated by the project under CPTD to minimize the damages and

provide compensation plan for temporary damages in consultation with the GoT and PAPs
and/ or community.

The project is being implemented in the tribal areas governed by TTAADC as per the
provisions of Sixth Schedule of the Indian Constitution. It may be noted that all social issues
are being dealt separately in accordance with the provisions of Social Management Framework
(SMF, A-C), placed in the ESPPF of TSECL.
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Figure 5-3: 132 KV line depicting actual position along with RoW and extent of damage
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132 kV Tower Base showing extent of impact on agricultural land and
Crop with Anti climbing device.

Another 132 kV Tower Base showing extent of impact on agricultural
land and Crop

Figure 5-4: 132 kV Tower Base Showing Impact on Agricultural Land and Crop
5.2.2 Land value depreciation

The electric power acts as a catalyst for the growth and development of areas having
accessibility to it. Based on previous experiences, land prices are generally expected to rise in
the areas receiving power. In the present project, TLs pass through agriculture fields, private
plantation area where the land-use is not going to change in foreseeable future. Therefore, the
value of land is not adversely affected to a significant degree. intended to provide power supply
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to populated area which boosts the economic status as well as land price of the area, thus,
outweighing possible negative impacts, if any.

5.2.3 Historical/cultural monuments/value

As per the policy of route selection, only that route alignment is finalized which avoids all the
historical and cultural monuments. As per the preliminary assessment carried out during
finalization of route alignment in consultation with State revenue authorities and
Archaeological Survey of India (ASI), no such monuments are coming in the proposed route
alignments. Moreover, utmost care is being undertaken during detailed survey to avoid such
areas. Also, the chance found procedure is already considered in the procedures.

5.2.4 Encroachment into precious ecological areas

A s explained in Chapters 2 in section 2.4.5 and Chapter 4 in section 4.2 during TL
planning all precautions have been taken right from planning stage to avoid routing of line
through forest and PA like NP/WLS. In spite of taking due care during route selection,
involvement of some forest area could not be avoided completely. Moreover, PA like WLS, NP,
biosphere reserves etc. have been avoided completely. However, reference in EMP is
maintained to address the issues in case of any eventuality / chance found condition. In the
instant scheme one of the lines i.e., Udaipur - Bagafa 132 KV D/C TL was passing from
1 km distance from Trishna WLS and rich biodiversity. The line was realigned to minimize the
dense forest and avoid any impact on wildlife and hence now passing at a distance of 0.3 kms
from Trishna WLS boundary. The details are depicted in Annexure 3. Details of forest
involvement in different lines are presented below in Table 5.2. Along with this ESPPF is
strongly followed by IA during execution of project work.

Table 5-2: Details of Forest Involvement in Different Lines

1 Udaipur - Bagafa 132 KV D/C line 26.77
2 Udaipur - Amarpur 132 KV D/C line 22.0482
3 Bagafa - Satchand 132 KV D/C line 9.1503
4 Bagafa - Belonia 132 KV D/C line 2.5118
5 Belonia - Sabroom 132 KV D/C line 25.5204
Total 86

It may be seen from the above table that out of total transmission line length of 129.541 km
about 22 km (86 ha.) is passing through forest. Prior approval of Gol/MoEF&CC has been
obtained under Forest (Conservation) Act, 1980. The details of clearance obtained are given
below.

Udaipur - Bagafa 132 kV D/C 26.77 RF Stage-I & Stage-II (final) approval obtained on

line 09.04.18 & 06.06.19 respectively.

Bagafa - Belonia 132kV D/C = 2.5118 UCF  Stage-I & Stage-II (final) approval obtained on
line 30.10.18. & 07.06.19 respectively.

Belonia -Sabroom 132 kV 25.5204 RF  Stage-I & Stage-II approval obtained on

D/C line 28.06.18 & 05.08.20 respectively
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TL Name Forest in MOoEFCC Clearance Status
Ha
Bagafa - Satchand 132 kV 9.1503 RF | Stage-I & Stage-II (final) approval obtained on
S/Con D/Cline 12.10.18. and 24.08.20.
Udaipur - Amarpur 132 kV 22.0482 RF  Stage-I & Stage-II approval obtained on
D/C line 10.04.18 & 29.08.19 respectively.

The compensatory afforestation for Bagafa Belonia 132 kV D/C TL is being raised and
maintained by Forest department over the double area i.e., 5.04 Ha of degraded forest land
identified at Tekka Tulsi RF, Compartment No. 13, Hrishyamukh Range, Belonia Forest Division
in South Tripura District of Tripura. Other Clearances and NOCs under FRA 2006 are being
complied with. Funds required for Compensatory plantation to Forest Department are
deposited by TSECL / IA. All the other stipulated conditions in the clearance copy are followed
strictly. The copy of MoEFCC clearance for Bagafa Belonia 132 kV D/C TL is depicted in
Annexure 5. All the compliances are submitted to Forest Department.

The compensatory afforestation for Udaipur Bagafa 132 kV D/C TL is being raised and
maintained by Forest department over the double area i.e., 53.54 Ha of degraded forest land
identified at 2 locations i.e., 36.94 ha in Amarpur Forest Sub-Division, Gomti District and 16.60
Ha in Sabroom Sub-Division, South District of Tripura. Other Clearances and NOCs under FRA
2006 are being complied with. Funds required for Compensatory plantation to Forest
Department are deposited by TSECL / IA. All the other stipulated conditions in the clearance
copy are followed strictly. The copy of MoEFCC clearance for Udaipur Bagafa 132 kV D/C TL is
depicted in Annexure 5. All the compliances are submitted to Forest Department.

The compensatory afforestation for Belonia Sabroom 132 kV D/C TL is being raised and
maintained by Forest department over the double area i.e.,, 52.31127 Ha of degraded forest
land identified at Hrishyamukh Range, Bagafa Forest Sub-Division in South Tripur