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WEIGHTS AND MEASURES
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ha - hectare (10,000 square km)
MMSCM - Million Metric Standard Cubic Meter
D - Per Day
NOTES

In this report, "$" refers to United States dollars unless otherwise stated.
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expressed herein do not necessarily represent those of ADB's Board of Directors, Management,
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In preparing any country program or strategy, financing any project, or by making any
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Asian Development Bank does not intend to make any judgments as to the legal or other status
of any territory or area.
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EXECUTIVE SUMMARY

The Government of India (Gol) has requested Asian Development Bank (ADB) to finance a
project comprising distribution strengthening and generation efficiency improvement to help
improve energy security, power quality, efficiency, and resilience of the power section in Tripura.
Under Output 1 of this project, Tripura Power Generation Limited (TPGL) will develop a more
efficient combined cycle gas power plant (CCGPP) at Rokhia, Manikyanagar, Tripura (the
proposed plant) with a generation capacity of around 120 MW as a replacement for the existing
63 MW open cycle gas power plant (the existing plant). Doing so will allow power output to be
increased using the same quantity of natural gas, allowing Tripura to reduce its dependence on
central generating stations to meet its power demand whilst helping Gol meet its commitment
towards its nationally determined contribution (NDC) targets under the Paris Agreement 2015
through improving energy intensity and diversification of the energy sources from existing coal-
based fossil fuels.

The proposed plant will be setup on 4.5 ha of land, considering land required for green belt,
within the premises of the existing Rokhia Thermal Power Station (the project site) and will be
owned and operated by TPGL as the implementing agency (IA) for Output 1 of the ADB project.
There is an existing gas supply to the project site which will be tapped and existing transmission
infrastructure for power evacuation to which the proposed plant will be connected.
Decommissioning of the existing plant will be undertaken by TPGL following commissioning of
t he proposed pl ant and wi || be a condi t
decommissioning works themselves are outside the scope of the ADB project, they are
associated with it and essential to ensuring project benefits are realized.

Once operational, the proposed plant will be operated by TPGL and about 98 skilled, semi-
skilled and unskilled workers (78 permanent TPGL staff and 20-30 contractual staff) who will be
housed in TPGL staff accommodation at the Rokhia Thermal Power Station or will travel daily
from Agartala and/or nearby towns. The proposed plant is designed for a life span of 25 years
after which it will be decommissioned by TPGL, this is comparable with the Paris agreement to
reduce GHG emissions to net zero by 2025 which Gol has pledged to achieve by 2070.

Output 1 is the most environmentally sensitive component of the ADB project, and due to the
potential for significant irreversible and diverse adverse impacts including the climate change
impacts of using natural gas as fuel, it has been categorized as Category A by ADB for
environmental safeguards. Thus, an environmental impact assessment (EIA) was undertaken
and this EIA report including an environmental management plan (EMP) prepared by TPGL for
disclosure in relation to Output 1, to ensure that the potential adverse impacts and risks in
relation to location, design, construction, and operation of the proposed plant are identified and

appropriately addressedinc ompl i ance with national | aws and

Policy Statement 2009. National Environment Clearance (EC) for the proposed plant will need
to be obtained by TPGL prior to contract award. They will also need to obtain Consent to
Establish (CTE) and Consent to Operate (CTO) in compliance with national laws and
regulations. The EIA is based on an indicative design (already updated from the initial design of
TPGL to incorporate noise mitigation) and will need to be updated following detailed design by
the EPC Contractor. A separate initial environmental examination (IEE) has been undertaken
and an IEE report including EMP prepared covering the potential adverse impacts and risks of
Outputs 2-4 of the ADB project, which have less significant adverse impacts than the proposed
plant.
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The study area is rural with the main activities being agriculture, rubber plantation and brick
manufacturing. Nearby villages, including Manikyanagar, have basic rural infrastructure and use
ground water for domestic use. The project site is owned by TPGL and therefore no
resettlement impacts are involved. The study area is well connected, although off the national
highway village roads are narrow and have low traffic flows. There is a road passing through the
existing Rokhia Thermal Power Station, this is a private access road of TPGL, but which is
permissively used by the local communities. This will be temporarily barricaded for the 36-month
construction period which will not have any impact on livelihoods. The private TPGL access
road bisecting the Rokhia Thermal Power Station will be reopened to local communities after
commissioning of the proposed plant.

The scope of works for construction of the proposed plant includes boundary establishment
including repair/development of the existing concrete boundary wall, development of temporary
facilities including construction offices, stores, repairs to the existing TPGL vacant staff quarters
to be used for workers, improvements to access roads, site clearance and demolition works,
dismantling unused high voltage transmission towers on the project footprint, hillock cutting and
earthworks, civil works for foundations, plant assembly and erection. The 4.5 ha project footprint
comprises two office buildings and an ancillary building taking up about 1% of the footprint
(645m?) which will be demolished. No asbestos was seen to be present in these buildings
although this will be reconfirmed by a competent surveyor employed by the EPC Contractor
prior to their demolition. There will be clearance of ground vegetation and cutting of shrubs and
249 trees across the remaining 99% of the project footprint comprising hard standing area, open
ground, and degraded forest habitat. There will be an influx of about 350 construction workers
for which the EPC contractor will be responsible for providing accommodation, transport etc. It is
anticipated the EPC contractor will refurbish existing TPGL vacant staff quarters for the purpose
of housing its workers or they may have workers reside in Agartala and/or nearby towns. There
will also be about 30 TPGL staff present on site during construction works, so 380 workers in
total.

The proposed plant, although it will be located within the premises of the existing Rokhia
Thermal Power Station is a partly greenfield development requiring clearance of about 2.3 ha of
natural, albeit degraded, forest habitat. Loss of this habitat to the project footprint is not
considered significant as this is less than 0.0004% of total forest cover in Tripura. In clearing
this habitat, tree loss will be compensated for by compensatory reforestation of 2,490 locally
native trees (at a ratio of 10 planted to each one cut) to be planted by TPGL at the Rokhia
Thermal Power Station. The project site is located 10.5 km from Sipahijila Wildlife Sanctuary
(incorporating Clouded Leopard National Park) and there are no protected areas, Ramsar
wetlands, key biodiversity areas, notified forest areas, or other areas of biological importance
found adjacent to the project site or proposed access routes, and neither will any such areas be
indirectly impacted. The study area includes crif
range extends from Sipahijila Wildlife Sanctuary up to about 2.5 km from the proposed plant.
However, no species of higher conservation value (vulnerable, endangered, or critically
endangered as per their IUCN conservation status) were recorded at the project site during
ecological survey work, although it was reported by the Forest Department that the globally
vulnerable, nationally protected capped langur (Trachypithecus pileatus) may visit the area
around the proposed plant on occasion. The project site, existing plant site, and existing staff
accommodation area were observed during site visits to be used by Rhesus macaque (Macaca
mulatta), which are globally least concern and not a nationally protected species. Mitigation
measures will be adopted during construction and operation to minimize disturbance to fauna
present, including because of construction works and the presence of workers in the study area.
Post-mitigation impacts on the biological environment are predicted to be not significant, but in
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accordance wi t h ADBO® s Saf 0P aatwlal habitdt i safgguarcst at e me
requirements habitat loss will still be compensated for to ensure no net loss of biodiversity
because of construction.

The nearest known archaeological or heritage site to the proposed plant is the Boxarnagar
Buddhist Stupa at 3.15 km from the project site which is an Archaeological Survey of India (ASI)
protected monument. There are no anticipated impacts on this stupa which is already secured
within a locked boundary to prevent access. The only other physical cultural resources within
the study area are places of worship of local cultural and religious significance although none
are found inside the project site. The nearby villages house many small and medium sized
temples, mosques and one church, with one small temple being found adjacent to the access
route from Boxarnagar. A small temple is located adjacent to the project site for use by workers
of Rokhia Thermal Power Station, another is located in the cluster of nearest residences.
Mitigation measures adopted during construction will include chance find procedures to avoid
unanticipated damage. Post-mitigation, the impacts on physical cultural resources are predicted
to be not significant.

Construction impacts related to the physical environment that will be permanent include
changes in topography and terrain with flattening of hillocks with an estimated cut volume of up
to 334,092 m°, soil structure and fertility loss, and landscape and visual aesthetics; although
mitigation measures are provided to reduce the extent of the impact as far as practical these are
unavoidable impacts if the 4.5 ha project site is to be developed for the proposed plant.

Disruption and disturbance to the local community and impacts and risks related to pollution,
health and safety during construction are expected to be significant prior to mitigation but will be
temporary in nature with adverse impacts generally restricted to within about 500 m of the
project footprint, along the access routes, and immediately adjacent. The most significant
impacts will be experienced by 10 private residences located close to the eastern side of the
project site and an adjacent school. They arise primarily from dust and noise associated with
proposed demolition and earthworks. The demolition and construction activities include
excavation, compaction, foundation installation, disposal of construction waste and wastewater,
temporary barricading of the access road through the existing Rokhia Thermal Power Station,
and the hauling of construction materials, plant and equipment including oversized vehicles
along the access routes resulting in dust, noise, vibration, traffic congestion, community safety
risks, temporary relocation of street furniture etc. There are also occupational health and safety
risks for the construction workforce including working at height, working with electricity etc.
These impacts and risks are all commonly encountered during major construction works and
well-developed management methods reflected in international good industry practices per the
World Bank-International Finance Corporation (WB-IFC) Environmental, Health, and Safety
(EHS) Guidelines are available to mitigate them. For the access routes the surface will be
brought up to standard before the start of construction, and then left in no worse state than at
present. Mitigation and monitoring plans will be included by TPGL in the construction contract to
ensure that the required measures are costed for and implemented by the EPC Contractor. To
elaborate on EMP implementation, a construction environmental management plan (CEMP)
including construction pollution prevention plans, solid and hazardous waste management
plans, chance find procedures etc. and the EPC Co nt rhaaith and ésafety risk
assessments and management plans addressing both occupational and community risks,
including traffic management and coronavirus disease (COVID-19) provisions, will need to be
approved by TPGL prior to construction. Provided the standards and measures set out in the
EIA and EMP are adhered to by the EPC Contractor, the residual significance of these
temporary construction related impacts will be much reduced.



The proposed plant will provide baseload power and comprise of a Gas Turbine Generator
(GTG) of 77.39 MW, Heat Recovery Steam Generator (HRSG) and Steam Turbine Generator
(STG) of 37.65 MW generating a total of about 120 MW power. This technology is the best
available combustion technology available for a fossil fuel power plant. Renewable alternatives
are not feasible for TPGL, mainly because of the large area of land take required for wind, solar
or hydro requiring land acquisition whereas no land acquisition is required for the proposed
plant. For hydroelectric power, the existing 15 MW Ghumti HEP is not running at its full capacity
(although TPGL is looking to rehabilitate it soon) and suitable hilly terrain is absent to set up a
new hydro plant. Biofuel-based thermal energy could be accommodated at Rokhia Thermal
Power Station. As a carbon neutral, renewable resource its use can reduce reliance on fossil
fuel whilst still providing reliable base load. However, it is not favored by TPGL, as it is not as
efficient as gas, requires more space, still results in some emissions, and a local fuel source
that does not cause forest impacts needs to be identified.

Premi t i gati on, the proposed plantdés operation was
adverse impacts mostly in relation to use of natural gas as a fossil fuel and noise, water
consumption, and occupational and community health and safety aspects. The indicative design
of the proposed plant is 52.31% efficient and calculated to emit 330,704.9 tons of carbon
dioxide (CO,) emissions per annum. Due to limited availability of water, an air-cooled condenser
must be used, this reduces the efficiency oftheproposed pl ant s steam cycl e
can be achieved with water cooled condenser (54.7 % to 56.9%) but for the type of condenser
being used the energy efficiency is in line with international good practice for a 120 MW
CCGPP. As GHG emissions are very large the residual climate change impacts from the power
plant alone and the use of natural gas as a non-renewable resource over 25 years of operation
will remain significant post-mitigation. However, if the existing plant is decommissioned by
TPGL no additional natural gas will be consumed and so there is a saving (offset) of 27,320.51
tons CO, per year due to the generation efficiencies of the proposed plant compared to the
existing plant whilst it is fully operational. Further, replacement of the existing plant by the more
efficient proposed plant which generates additional MW will support Gol in meeting its
commitment towards its NDC targets through improving energy intensity and diversification of
the energy sources from existing coal-based fossil fuel. This will offset additional CO, per year
in relation to energy sourced from the grid in the short term whilst India transitions its energy
generation away from coal. Longer term, as the existing plant reaches the end of its lifespan,
and grid efficiency improves using a commercial market-based, nature-based solution
mechanism to offset these GHG emissions is economically feasible; at current rates of $5 to
$15 per ton of CO, it cost up to $4 million per year.

An operational air quality assessment was undertaken using a nationally and internationally
recognized air dispersion model. This revealed that, with an oxides of nitrogen (NO,) emission
standard of 25 parts per million (ppm), a proposed 60 m HRSG main stack (in closed cycle) and
a 30 m bhypass stack (in single cycle/maintenance mode), the proposed plant emissions alone
(i.e., the process contribution) were predicted to contribute less than 1% of the recently revised
annual mean World Health Organization (WHO) guideline level for nitrogen dioxide (NO,) of 10
micrograms per cubic meter (ug/m®) at relevant receptor locations, and less than 10% of the
daily and hourly mean WHO NO, guideline levels of 25 pg/m® and 200 pg/m?®, respectively.
Although the annual mean WHO guideline level was exceeded when considering all other local
(i.e., non-project) emission sources, this exceedance is determined by contributions from other
sources such as brick kilns (i.e., the airshed is already degraded with respect to NO, regardless
of the proposed plant). All relevant national Gol NO, ambient air quality standards are
comfortably met by the proposed plant, both in terms of the process contribution and the total
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concentration from all other sources. Due to the use of a more efficient, modern gas turbine
there will be a reduction of approximately 635 tonnes of NO, emitted per annum compared to
the existing plant once it is decommissioned. This reduction in emissions, coupled with taller
and optimized stacks for the proposed plant emission sources is predicted to reduce the annual
mean process contributions of NO, by up to 83%, i.e., the proposed plant will facilitate a net
improvement in local air quality compared to the existing plant. Other emissions to air, such as
carbon monoxide, comfortably meet both national air quality standards and the WHO guideline
levels. Emissions of sulfur dioxide and particulate matter from the process stacks are
considered negligible/not relevant due to the use of natural gas.

Construction and operational noise and vibration was assessed using nationally and
internationally recognized thresholds and calculation methodologies. The construction noise
assessment indicated significant noise impacts would be likely at receptors in the absence of
mitigation. Mitigation methods, such as temporary noise barriers, and considerate construction
phasing are demonstrated to be able to reduce impacts to a post-mitigation level that is not
significant. Construction activities with the greatest potential for producing appreciable levels of
vibration were found to be located at distances sufficiently far from sensitive receptors to ensure
vibration levels would be below the assessment thresholds, and therefore considered not
significant. The operational noise assessment was informed by noise modelling assuming two
operational scenarios; HRSG (closed cycle) and the bypass stack (open cycle during
emergency and start up) operation. Pre-mitigation operational noise exceedances of the night-
time noise criteria were predicted based on the initial design at six private residences, located to
the east of the project site. Therefore, consideration of mitigation was required. Adopted
mitigation includes a modification of the initial design developed by TPGL in terms of plant
layout, and a commitment to construct a 3m noise barrier, as set out in the EMP. The post-
mitigation operational noise impact of the indicative design is considered not significant. No
significant vibration sources in the vicinity of sensitive receptors were identified by the
assessment, therefore operational vibration is considered not significant.

The cost of the operational air quality and noise mitigation is included in the EMP budget, and,
through the contract, the EPC Contactor will be required to rerun the air quality and noise
modelling to demonstrate their final layout and design will comply with the standards and
measures set out in the EIA and will have less or the same impact than that presented in the
EIA report e.g., not significant.

TPGL will need to comply with the Gol r e q u i r e meaewt plarttshtaalte ingtalled after 1%

January 2017 shall have to meet specific water consumption up to maximum of 2.5 m¥MWh. ¢
Given limited surface water resources in the study area, groundwater will be used, and an air-
cooled condenser adopted to limit the need for water extraction. Ground water withdrawal for
the 0.2 m*/MWh (20 m?/hr) of water required to operate the proposed plant will be subject to a
withdrawal permit to be obtained before construction from the Water Resource Investigation
Division, Agartala and the Central Ground Water Board, Gol, following a detailed
hydrogeological assessment. The Water Resource Investigation Department, GoT has already
indicated there is adequate groundwater available in the study area, but community
consultations flagged that there are very localized variations in the availability of water during
the dry season. The nearest residents reported during consultation that they experience water
shortages during the dry season whereas the residents of the nearest village, Manikyanagar
and from the larger study area, have stated that there is no water stress. Further
hydrogeological studies by TPGL will therefore collect additional baseline data on existing water
supplies and groundwater levels and address potential impacts on water stress as well as the
availability of water supply considering all seasons and users. Once the aquifer for abstraction



vi

has been confirmed, if there is a risk groundwater abstraction by the proposed plant could
compromise local water supplies, a piped water supply will be provided to affected properties by
TPGL, tapping into the same groundwater source as TPGL, before the proposed plant becomes
operational. If no risk is envisaged, TPGL will monitor groundwater levels on an ongoing basis
and put in place a backup plan, providing an immediate solution such as canned water, in case
of an unanticipated impact. TPGL will also consider undertaking preemptive mitigation, since
providing an alternative piped water supply in advance will provide the nearest residents with a
community benefit. The plant will be zero discharge with the treated wastewater used for site
irrigation and incorporate rainwater harvesting to reduce withdrawal intensity.

There is a fire and explosion risk associated with the use of natural gas; quantitative risk-hazard
modelling has shown this risk does not extend beyond the Rokhia Thermal Power Station or put
the adjacent school at risk. The EPC Contractor will be required through the contract to rerun

the modelling and ensure the risk odsReabopably f i nal
Practicabled (ALARP) having the same or | ess i mpa
significant.

TPGL will hire suitably and qualified operational staff, provide capacity building and trainings,
and also develop an operational environmental and social management system (ESMS) for the
proposed plant with the aim of getting it ISO 14001 and ISO 45001 accredited. This ESMS wiill
include operational pollution prevention plans, solid and hazardous waste management plans,
and their health and safety risk assessments and management plans addressing both
occupational and community risks and including emergency preparedness and response
provisions in the event of fire, explosion, or another incident.

Though decommissioning of the existing plant is not funded by the ADB project, as this is
essenti al to realize the pr afyoaitydfsetspT@@Lenéedstts (i nc |
ensure it is done in a timely and environmentally safe and sound manner. Tentatively it will be
decommissioned by 2027 subject to construction of the proposed plant running to schedule.
There are some minor patches of oil contamination in the existing plant area, for which
remediation will be required to avoid legacy issues in the long term. These patches will be
excavated, handled, and disposed of as hazardous waste according to Gol regulations before
decommissioning of the existing plant commences. There are 37 employees at the existing
plant, and they will be deputed to the new plant once it is operational. Labor retrenchment is not
envisaged as TPGL is a government organization. Other decommissioning impacts will be like
those of construction i the existing plant is further from the closest houses and can be similarly
managed through a Decommissioning EMP.

There is an existing gas collecting station (GCS) which will be tapped and a switchyard to which
the proposed power plant will connect. The former is operated by ONGC and the latter by
TPGL. Environmental audit of these existing facilities found some non-compliances to national
laws and regulations and good practice EHS guidelines including, inadequate housekeeping
and waste management, oil leakage, lack of PPE, inadequate first aid and fire safety, etc. To
address these a corrective action plan (CAP) is required to be implemented by TPGL and
ONGC before access for works is given to the EPC contractor. There are no other existing
facilities or associated facilities that are linked to the proposed plant.

The affected persons and other interested stakeholders were involved in the EIA process
through face-to-face discussions on-site and public consultations with views expressed
incorporated into the EIA report and in the planning and design of the proposed plant. As per
ADBO6s Safeguard Policy Statement 2009 requirement

INTERNAL. This information is accessible to ADB Managemestaéintt may be shared outside ADB with appropriate permission.
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two rounds of consultation were held, one at scoping stage (reflecting the preliminary design
and potential impacts) and the other at the draft EIA stage (reflecting the assessment
outcomes). The scoping stage public consultation was held on April 19, 2021, with 52
participants (17% women) at the project site. At draft EIA stage the public consultation, along
with focus group discussions with the nearest residents and school, was held on October 27,
2021, with 79 participants (29% women) at the project site. In addition, other stakeholders such
as Department of Forest officials were met one-to-one to discuss the proposed plant, and an
Officer of Tripura Pollution Control Board was present during the public consultation. Based on
feedback, there is public support for the proposed plant with the key concerns related to
continued water availability due to water stress in the dry season; impact on structural stability
of the nearby temporary houses, suitability and use of access routes that are in a poor state of
repair with development encroaching into the road right of way for taking construction traffic
especially oversized vehicles; potential community conflict with project workers; air and noise
pollution; vibration impacts on mud house structures; proposed plant fire risk; and scaring away
of local fauna like the Rhesus macaques. These consultations were undertaken in accordance
with national restrictions and international good practice guidance for managing exposure to
COVID-19 risks with virtual participation by ADB safeguards staff.

The EIA report with its executive summary translated into local Bengali language will be made
available in hard copyat TGPL 6 s Agartal a Offices and at the Rok
will be disclosed to a wider audience via the TPGL (TSECL) and ADB websites. The
consultation process will be continued during project implementation to ensure that affected
persons and other interested stakeholders are fully engaged and can participate in
implementation of the proposed plant. Advance notice will be provided to local communities
about the private access road closure, commencement of works, high noise activities, major
periods of traffic movement, and transport of oversized vehicles. To address grievances that
may arise from affected persons in the local community and workforce a Grievance Redress
Mechanism (GRM) will be established by TPGL, the details of which will be disseminated during
the future consultations with GRM focal points i name, designation, contact numbers, address
plus the timeline and process of redressal to be displayed at the project site by the EPC
contractor during construction and by TPGL in operation.

TPGL and the EPC contractor will comply with all applicable national and state environment,
health, and safety (EHS) regulatory requirements,
WB-IFC EHS general guidelines and the sector guidelines for Thermal Power Plant. The EMP
sets out the measures to avoid, minimize, mitigate, and offset the predicted environmental
impacts of the proposed plant during construction and operation, including emergency response
procedures, as well as decommissioning of the existing plant and a corrective action plan for the
existing facilities. Presently, TPGL does not have an existing environment, health and safety
policy or procedures and they lack safeguards capacity and experience in EMP implementation.
This is demonstrated by the fact environment, health and safety management at the existing
plant requires significant improvement. Effective implementation of the EMP and ensuring
compliance with national laws and regulations needs a suitable organizational set up and
adequate safeguard capacity to be established at TPGL. Department of Power, Government of
Tripura will be the executing agency (EA) and TPGL the IA for the proposed plant. TPGL will
establish a project management unit (PMU) headed by an In-Charge (General Manager-
Technical ) at TPGLO6s Agartala Office and a project i
Manager (Deputy General Manager leveli Electrical/Mechanical) at the project site for day-to-
day implementation; a project implementation consultant (PIC) will provide these units with
implementation support. A Safeguard Unit will be established under the PMU and PIU to
support EMP implementation, supervision, and monitoring. This will be staffed with a suitably
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gualified and experienced Environmental and Social Safeguard Officer at PMU level having 15+
years of environment safeguards experience, and two suitably qualified and experienced
officers at PIU level with 5-7 years of experience in environment safeguards, and 7-10 years of
experience together with professional certification for health and safety, respectively. The PIC
will include a Senior Environment Consultant, a Senior Health and Safety Consultant with
professional certification, a Senior Ecologist, a Senior Labor Consultant and on-site support.
Once operational, the TPGL power plant operations team shall comprise an environment officer
and a health and safety officer (with professional certification) both with 12-15 years of
experience. Further, the EPC Contractor will be required to have suitably qualified and
experienced, dedicated on-site counterpart staff including an Environment Manager, a Health
and Safety Manager with professional certification supported by several Health and Safety
Supervisors, an ecologist, a labor officer, and a community liaison officer on-site. During pre-
construction and construction, capacity building by the PIC will be required for the engineering
staff of the PMU and PIU and the EPC Contractor responsible for the implementation of the
EMP on a day-to-day basis; they will be trained as set out in the EMP on the environmental,
health and safety impacts and risks and their management. The PIC and EPC Contractor will
also support capacity building and training for operational staff.

EMP implementation will be assured by a program of environmental supervision and monitoring
to be conducted throughout project implementation by the TPGL PMU and PIU who will report
any unanticipated impacts or requirements for corrective action during implementation to ADB.
Budget of about $3.45 million is required for EMP implementation during construction, during
operation the annual EMP implementation cost will be about $0.2 million. Reporting to ADB will
be through quarterly project progress reports with environment monitoring reports submitted
semi-annually by TPGL up until decommissioning of the existing plant has been completed or
the project completion report is issued, whichever comes later. During project implementation,
state regulators such as the Tripura Pollution Control Board and Department of Forests will also
monitor implementation of mitigation measures as per regulatory requirements to ensure
national environmental clearance and other permit and license requirements are being met by
TPGL and the EPC Contractor.

Provided the mitigation measures set out in the EMP are implemented as planned, and

standards and measures are adhered to the residual significance of the impacts will be much

reduced. The EIA including the EMP are considered sufficient to meet the environment

safeguard requirements of ADB for the proposed plant. However, the EIA report will need to be

revi ewed and updated foll owing t he EPC Contrac
unanticipated impact (including a scope or design change such as any deviation from the

parameters presented in this EIA report) occurs during any stage in the project implementation,

the EIA and EMP will be updated by TPGL and submitted to ADB for review and clearance

before any related works commence or are cleared to continue.

INTERNAL. This information is accessible to ADB Managemestaéintt may be shared outside ADB with appropriate permission.



l. INTRODUCTION

A. Project Background and Rationale
1. Electricity Generation and Supply
1. Power generation by the state of Tripura, India is extremely unreliable due to its reliance

on inefficient power plants for power generation. As of January 2020, the total generation
capacity available for Tripura was 604.4 megawatts (MW) including power allocation from state
and central generating stations.! The derated capacity of the generating units of the state is 115
MW out of which approximately 21 MW is generated by Baramura Gas Thermal Power Plant
(BGTPP) and has to be shared with Manipur and Mizoram states as per the financial
arrangement with North-East Council (NEC). Power in Tripura is generated mainly from two
types of energy sources: (a) natural gas (oil and natural gas is the most important mineral
resource in Tripura) and (b) hydro. Approximately 115 MW is generated by the state-owned
Tripura Power Generation Limited (TPGL) through its BGTPP (2 x 21 MW), Rokhia Gas
Thermal Power Plant (RGTPP) (3 x 21 MW) and Ghumti Hydro-electric Project (GHEP) (3 x 5
MW). Out of the 3 units in GHEP only 2 units are currently operational at any one time and thus
only 10 MW can be generated. The rest of the power is procured from the central generating
stations of Northeastern Electric Power Company (NEEPCO), ONGC Tripura Power
Corporation (OTPC), National Hydro Power Corporation (NHPC) and National Thermal Power
Corporation (NTPC). Out of these central power generating stations the bulk comes from two

power plants | ocated in Tripura: a share of
Power Plant (CCGPP) commissioned in 2013 with a third unit of 363 MW having just recently
received an environment al cl earance, and

commissioned in 2015.

2. The deficiency in power across the north east of India is about 8.44% of peak demand.
The peak demand of Tripura in the fiscal year (FY) 2020 was 335 MW and hence the state
generating stations capacity was fully wuti/l
being met through power allocation from the central generating stations.”? Of t he
contribution, about 86.3% is currently met from gas-based power stations while the balance is
from hydro power.?

3. Tripura is already supplying power for almost 24 hours in urban areas and for
approximately 22 to 24 hours in rural areas and to industries except during power shortages
and/or scheduled outages such as occurs before Durga Puja, an annual Bengali festival that
creates heavy power use. Based on government records of formal connections Tripura has also
achieved 100% household electrification in March 2019 under Prandhan Mantri Sahaj Bijli Har
Ghar Yojana (Saubhaya), a Government of India (Gol) project that aims to attain 100%
electrification of households and provides last-mile connection to all interested households with
no upfront fees for the electricity connection. It also provides free electricity to households below
the poverty line. In order to match the growth in generated capacity and to meet the increase in
demand within Tripura, there has been a corresponding augmentation and upgradation in the

! Tripura Power Generation Limited. November 2020. Detail Project Report for Installation of 1220 MW CCGT Power
Plant at Rokhia, Tripura. Development Consultant Pvt. Ltd. Tripura

2 Tripura Power Generation Limited. November 2020. Detail Project Report for Installation of 1220 MW CCGT Power
Plant at Rokhia, Tripura. Development Consultant Pvt. Ltd. Tripura

8 Tripura Power Generation Limited. November 2020. Detail Project Report for Installation of 1220 MW CCGT Power
Plant at Rokhia, Tripura. Development Consultant Pvt. Ltd. Tripura
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transmission and distribution network. The state is well connected with the national grid through
various transmission lines. The existing distribution network however remains aged, overloaded,
and uses antiquated technologies which creates operation and maintenance (O&M) challenging
especially during the monsoon season. The average aggregate technical and commercial
(AT&C) losses of the distribution network and system interruption frequencies are four times
and 300 times higher than the best performing states in India respectively. Lengthy distribution
feeders, lack of modern protection and monitoring devices in the system, under sized
conductors and inadequate number and capacity of distribution substations and transformers
issues have been identified as major reasons behind the poor operational performance. The
poor quality of power supply is one of the contributory factors to low socio-economic
development in Tripura as compared to other progressive states in India.

4. Tripura State Electricity Corporation Limited (TSECL) is responsible for power sector
planning, transmission, and distribution and was established or corporatized from Tripura Power
Department on 1 January 2005 once the Electricity Act 2003 was enacted. Tripura Power
Generation Limited (TPGL) is responsible for power generation and was carved out of its parent
body TSECL in 2015. However, the organizations share a common financial and human
resources function. Both TSECL and TPGL function under the oversight of the Power
Department, Government of Tripura (GoT) headed by a secretary rank officer who is also the
chairman (non-executive) of TSECL (ex officio). The Power Department sets the various
policies and strategies related to power generation, transmission, distribution, and also rural
electrification in the state along with liaison with the central government on issues related to
power.

5. To meet GoTbébs objective of connecting the unc
reliable and affordable power supply to domestic, commercial, agriculture and industrial
consumers within a fixed time, the 24x7 Power for All (PFA) programme was launched in 2016
by GoT with active support from the Government of India (Gol).* The program had aspired to
supply reliable electricity in the state and connect the unconnected entities in a phased manner
by FY 2018-19. As of 2021, there has been a delay in achieving the targets. It is unlikely they
will be achieved in the next five years. This is due to multiple reasons including poor efficiency
of aged and dilapidated power plants, decommissioning of obsolete units, lack of upstream
distribution strengthening, and the AT&C losses of distribution network etc. There is a lack of
adequate funds within the GoT required to meet the O&M challenges exacerbated by the high
maintenance and generation costs of the old inefficient power generating units using outdated
technology and low revenue generation from power distribution due to high AT&C losses, power
theft and inaccurate/obsolete meters.

2. Climate Change Commitments

6. India has recently announced an updated and strengthened 2030 Paris Agreement
targets and a 2070 net zero target at the World Leaders Summit at Conference of Parties 26
(COP 26) in Glasgow. The updated 2030 target comprises of four elements (the details of which
are yet to be published):

(1) Reducing carbon intensity of the economy to 45% below 2005 level
(i) Increasing non-fossil capacity in power generation to 500 GW

*  Government of India and Government of Tripura. 2016. 24x7 Power For All.  Delhi.

https://powermin.gov.in/sites/default/files/uploads/joint initiative of govt of india_and tripura.pdf
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(iii) Achieving 50% of its energy requirement from renewable energy sources by
2030
(iv) Reducing GHG emissions by 1 billion tons by 2030

7. I n d ilineerdded Nationally Determined Contribution (NDC) has a strong focus on climate
change mitigation and aspires to reduce GHG emissions by 33-35% by 2030 to 2005 levels,
achieve 40% cumulative electric power installed capacity from non-fossil fuel-based energy
resources by 2030 and create an additional (cumulative) carbon sink of 2.51 3 GtCO.e through
additional forest and tree cover by 2030.° Further to COP 26, India is still to submit its updated
NDC to UNFCCC.

8. The Gol has provided an economic stimulus to the domestic economy deeply impacted
due to the COVID 19 scenario in early 2021, which is climate-friendly, with approximately two
thirds of the resources aimed towards a green recovery, including approximately $3 billion in
battery development and solar photovoltaics (PV). As per a recent report, the Gol is continuing
to promote a greener recovery by committing $35 billion (28.5%) of the $122 billion in energy-
relateed funding to renewables, which is almost twice the $18 billion (15%) that is flowing to fossil
fuels.

9. India has also set an ambitious renewable energy capacity target of achieving 175 GW
by 2022 and has achieved 98.9 GW of new capacity as of July 2021. Presently, India subsidizes
both fossil fuels and renewable energy generation, including direct subsidies, fiscal incentives,
price regulation and other government support. As of December 2021, the major source of
energy in India is from coal-based fossil fuel powered plants. In order to meet its NDC targets,
India will be required to move into from coal-based fossil fuel energy sources to renewable and
noncoal-based fuel sources.’

10. In relation to developing renewables TPGL plans to upgrade and modernize the existing
3 x5 MW GHEP, which as of December 2021 is operating with a subpar capacity of 2 x 5 MW.
The existing reservoir has been undergoing siltation which has vastly reduced the water
availability, especially during the summer seasons to run the entire 3 units. For this purpose,
TPGL has already prepared the technical documents and is seeking financial assistance. GHEP
rehabilitation does not seek any new land acquisition but has legacy issues associated with land
acquisition for the reservoir area decades back, which TPGL are working to resolve. The Tripura
Renewable Energy Development Agency (TREDA) which is a constituent organization of the
Power Department, Government of Tripura is engaged in implementing a number of new
renewable energy projects including solar photovoltaic power plants at primary and community
health centers, hospitals and police stations across the state (varying from 1 kW i 50 kW power
capacities), solar street lights (in 4001 locations), biogas plants, Solar Home Lighting Systems
etc. The organization also participates in the central government schemes of setting up of

® Government of India. 2015.1 ndi ads I ntended Nationally Determined
UNFCCC.
https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/India%20First/INDIA%20INDC%20TO%20UNFCCC
pdf

® Vibhuti Garg, Max Schmidt & Christopher Beaton. March 2021. How Gr een |Is I ndiads
Recovery? How India Can Raise Its Ambition for a Green Stimulus in 2021. https://ieefa.org/wp-
content/uploads/2021/03/How-Green-Is-Indias-Stimulus-for-Economic-Recovery March-2021.pdf. International

Institute for Sustainable Development (IISD) and Institute for Energy Economics and Financial Analysis (IEEFA)
" Climate action tracker. India
https://climateactiontracker.org/countries/india/
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decentralized ground/stilt mounted grid connected solar or other renewable energy-based
power plants; stand-alone solar agriculture pumps; solarization of grid connected agriculture
pumps; and development of solar cities. TREDA also has drawn up an action plan for the FY
2020-2021 in which it plans to install 2000 kW of Off-grid Solar power plants besides installation
of 12,000 SPV Street Lighting System and others® These targets also contribute towards the
NDC targets of the country. However, as renewable energy will take time to develop and
considering the urgent need for Gol to move away from its heavy dependency on coal-based
fossil fuel in the transition period it will be necessary to increase its reliance on natural gas
power which has the lowest carbon intensity of any fossil fuel.

11. It is estimated that the power demand in the state shall rise over time and this shall
further aggravate the dependency of Tripura on more expensive power from central generating
stations. To enable Tripura to meet any increase in power demand from state generating
stations, and to free up central generating station capacity to help Gol meet its commitment
towards its NDC targets through diversification of the energy sources from existing coal-based
fossil fuels it is imperative that the existing gas-based power plants in the state are modernized
and made more energy efficient. GoT has thus planned to increase the natural gas-based
generation capacity in the state through TPGL by replacing the RGTPP 6 s aged ineffi
(26.46%) existing 63 MW Open Cycle Gas power plant (OCGPP) (the existing plant) with a new
efficient (52.32%) 120 MW CCGPP (the proposed plant) whilst consuming the same amount of
natural gas.

12. The replacement of the existing aged OCGPP (63 MW) with a more energy efficient
CCGPP of about 120 MW utilizing the same amount of gas is in line with the stated NDC of
India. Doing so will allow power output to be increased, allowing Tripura to reduce its
dependence on central generating stations whilst helping Gol meet its commitment towards its
NDC targets through improving energy intensity and diversification of the energy sources from
existing coal-based fossil fuels. The proposed plant is designed for a life span of 25 years after
which it will be decommissioned by TPGL, this is comparable with the Paris agreement to
reduce GHG emissions to net zero by 2025 which the Gol pledged at COP 26 to achieve by
2070.

3. Proposed Project

13. Gol has requested Asian Development Bank (ADB) to finance a project comprising
distribution strengthening and generation efficiency improvement to help improve energy
security, power quality, efficiency, and resilience of the power section in Tripura. ADB will
provide a loan of $220.00 million under the Tripura Power Generation Upgradation and
Distribution Strengthening Project. It will be aligned with the following impacts: power quality,
efficiency financial sustainability and resilience of power sector in Tripura improved. The project
will have the following outcome: energy security in Tripura improved.

14. The proposed loan has four outputs:
@ Output 1: Rokhia power plant upgraded to double its capacity and its efficiency.
(ii) Output 2: Resilience of distribution network strengthened and modernized.
(iii) Output 3: Smart meters and advanced metering infrastructure established.
(iv) Output 4: Institutional capacity for planning, implementation, financial

8 Government of Tripura. Department of Power. 2020. Action Plan For The Year 2020-21. Tripura
http://treda.nic.in/sites/default/files/action%20Plan%202020-21.pdf
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management, and gender mainstreaming improved.

15. The proposed loan shall thus finance under Output 1 the construction of a new 120 MW
CCGPP at Rokhia, Manikyanagar, while TPGL shall finance contingencies and project
management expenses using counterpart funds. Department of Power, Government of Tripura
will be the executing agency (EA) and TPGL the implementing agency (IA) for Output 1. The
loan will be on-lent by Gol through GoT to TGPL (as implementing agency).

16. ADB has recently renewed its Energy Policy wherein it shall provide conditional support
for natural gas-based power generation.® The new policy states: 1 ADBO6sS suppor t-
based power generation will be conditional on evidence that the project employs high-efficiency
and internationally best available technologies, reduces emissions by directly displacing other
fossil fuel-based thermal power capacity, or results in a lower grid emission factor estimated as
an average over its operational life. In addition, all projects involving natural gas must meet all of
the following conditions:
(i) No other low-carbon or zero-carbon technology, or combination thereof, can
provide the same service at an equivalent or lower cost at a comparable scale.®
(i) The pr oj ec tlifetine i3 poasistert with the carbon stabilization trajectory
aiming to achieve carbon neutrality by about 2050, and by a time set by DMCs that
is consistent with their NDCs. The project also avoids long-term lock-in into carbon
infrastructure and the associated risk of creating stranded assets.
(i) The project is economically viable considering the social cost of carbon and an
operating |ifetime consistent with <co

17. The proposed plant will employ high-efficiency and internationally best available
technologies for gas power and will result in a lower grid emission factor estimated as an
average over its operational life by replacing the inefficient existing plant. The generation units
of the existing plant were established in various phases from 1990 to 2013. There are 9
generation units, among which 6 (6 x 8MW) are already decommissioned. Of the remaining 3
(VII, VIl and IX) 2 x 21MW are operational and 1 x 21 MW has temporarily stopped operation
under direction from the Ministry of Environment Forest and Climate Change (MoEF&CC).* The
two in operation are under violation form MoEF&CC due to operating without prior
environmental clearance.”> The operational units have a low energy efficiency (26.46%) and
consume 0.58 Million Metric Standard Cubic Meter Per Day (MMSCMD) of natural gas as fuel.
Natural gas is supplied through an existing gas pipeline of Konaban Gas Field of Gas Authority
of India Ltd (GAIL) and Rokhia Gas Field of Oil and Natural Gas Corporation (ONGC). ONGC
maintains the gas collecting station (GCS) within the Rokhia Thermal Power Station. Power is
evacuated through transmission system which constitutes both 66 kV and 132 kV transmission
lines. Decommissioning of the existing plant will be undertaken by TPGL following
commissionngof t he proposed plant and wil/l be a

° ADB. 2021. Energy Policy Supporting Low-Carbon Transition in Asia and the Pacific 2021. Manila

10 "same service" means that the proposed supply option must provide the same quantity of energy requirements at
all times, including the ability to supply demand variations, at the same quality of voltage and frequency, and with
the same reliability with respect to interruptions.

"http://environmentclearance.nic.in/writereaddata/Form-
1A/Minutes/2007202169965964Approved MoMofl13thEACthermalheldon13-7-2021.pdf

12 A violation case against the existing plant is brought by MoEF&CC Committee as it was noted that 3 x 21 MW gas-
based power project has been established without obtaining Environmental Clearance. Ref MoM: 36th MEETING
OF THE RE-CONSTITUTED EXPERT APPRAISAL COMMITTEE (EAC) ON ENVIRONMENTAL IMPACT
ASSESSMENT (EIA) OF THERMAL POWER PROJECTS HELD DURING 04th December 2019. Item no. 36.
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the decommissioning works themselves are outside the scope of the ADB project, they are
associated with it and ensuring that project benefits are realized.

18. The proposed plant will comprise of Gas Turbine Generator (GTG) i 77.39 MW, Heat
Recovery Steam Generator (HRSG) and Steam Turbine Generator (STG) i 37.65 MW. Since it
will be more energy efficient and generate a higher energy per unit of gas with lesser cost of
production the additional generation of 57 MW will be achieved without increasing the quantity
of gas used by the existing plant. The combination of the GTG, HRSG and STG will be finalized,
based on the EPC Contractors technical assessment and whichever combination is more
energy and cost efficient. The scope of works for construction of the proposed plant includes
boundary establishment, development of temporary facilities including construction offices,
stores and labor camps, rehabilitation of the staff quarters to be used for workers, improvements
to access roads, site clearance and demolition works, dismantling unused high voltage
transmission towers on the project footprint, hillock cutting and earthworks, civil works for
foundations, plant assembly and erection. The existing facilities will be the existing gas
collecting station (GCS) of ONGC and the existing switchyard. Both will be connected to the
proposed plant. The existing plant decommissioning is an associated activity which is required
torealizethebenefi t s of the project, but it is not an fass
ADBO6s Safeguard Policy Statement 2009.

B. ADB Environment Safeguard Requirements

19. Safeguard requirements for al | projects fund
Safeguard Policy Statement (2009) which establishes an environmental screening, assessment

and management process to ensure that projects (i) avoid adverse impacts of projects on the

environment and affected people, where possible; (i) minimize, mitigate, and / or compensate

for adverse project impacts on the environment and affected people when avoidance is not

possible; and (iii) help borrowers/clients to strengthen their safeguard systems and develop the

capacity to manage environmental and social risks.** All ADB projects must comply with the
requirements of ADBO6s Safeguard Policy Statement,
S0 as to ensure the environmental soundness and sustainability of projects and to support the

integration of environmental considerations into the project decision-making process.**

20. For each ADB project, screening and categorization is conducted at the earliest stage of
project preparation when sufficient information is available and is undertaken to (i) reflect the
significance of potential impacts or risks that a project might present; (ii) identify the level of
assessment and institutional resources required for the safeguard measures; and (iii) determine
disclosure requirements. ADB uses a classification system to reflect the significance of a

projpotésti al environment al i mpacts. A projectéos
its most environmentally sensitive component, including direct, indirect, cumulative, and induced
i mpacts in the proj ectpdoposed preext iscstrutinizedfak 1o @sntype, . Each

location, scale, and sensitivity and the magnitude of its potential environmental impacts. For a
Category A project, an Environmental Impact Assessment (EIA) including an Environmental
Management Plan (EMP) is required. For a Category B project, an Initial Environmental
Examination (IEE) including an EMP is required and for a Category C project, an EIA or IEE is
not required, although environmental implications need to be reviewed e.g., through preparation
of a due diligence report.

3 ADB. 2009. Safeguard Policy Statement. Operations Manual. OMF1/BP. Manila.
* ADB. 2009. Safeguard Policy Statement. Operations Manual. OMF1/BP. Manila.
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21. Output 1 of the proposed loan (the proposed plant) is the most environmentally sensitive
component of the ADB project, due to the potential for significant irreversible and diverse
adverse impacts including the climate change impacts of using natural gas as fuel. The project
has therefore been categorized as Category A for environmental safeguards by ADB. Thus, an
EIA was undertaken, and this EIA report including EMP prepared by TPGL for disclosure in
relation to Output 1, to ensure that the to ensure that the potential adverse impacts and risks in
relation to location, design, construction, and operation of the proposed plant are identified and
appropriately addressed in compliance with Government of India and GoT laws and regulations
and ADBGO6s Safeguard Phdepaate IES stualyt hasnbean undett&kenSand
an |IEE report including EMP prepared covering the potential adverse impacts and risks of
Outputs 2-4 of the ADB project which have less significant impacts than the proposed plant.

C. EIA Approach and Methodology

22. The EIA has been undertaken on behalf of TPGL by a team of ADB funded environment
technical assistance (TA) consultants including national environment expert and EIA team
leader i Dibyendu Banerjee, national ecological expert i Arijit Choudhury, national social expert
I Samarendar Narayan Jena, international air quality expert i Adam Clegg and international
noise experts i James Trow supported by George Gibbs.

23. The EIA report describes the direct, indirect, cumulative, and induced impacts and risks
of the proposed plant on the biological, physical, socioeconomic, and physical-cultural
resources in the project area of influence (PAI) during the construction and operation phases of
the proposed plant, as well as considering decommissioning of the existing plant. Direct impacts

will generally be restricted to within about

access routes and immediately adjacent. The general PAI is taken as 10 km radius from the
project site, whereas as for individual environmental domains separate PAI are selected based
on potential impact.

24, The EIA process involves the scoping and assessment of potential and perceived
environmental impacts and risks of the proposed plant. It also involves the identification of
avoidance and mitigating measures and the preparation of an EMP that will be implemented
and monitored to address those predicted impacts and risks of the proposed plant. This EIA
report provides ADB with an assessment of the environmental impacts and risks to be
considered in their decision-making process. This EIA report will also support the preparation of
a prior Environmental Clearance (EC) application to the MOEF&CC for obtaining the national EC
and other permits and licenses required before the start of construction of the proposed plant.

25. The objectives of the EIA were to:

500



(1) Identify the environmental impacts and risks of the proposed plant across the
construction and operational phases, as well as considering decommissioning of
the existing plant, in a manner consi stent

(SPS) 2009 and national environment, health and safety requirements and
obligations under international agreements.

(i) To scope and assess (quantitatively where appropriate) the identified
environmental impacts and risks that may arise because of implementing the
proposed plant, including analysis of the proposed plant design, design-
engineering options, primary and secondary environmental baseline data, and
consultation inputs to determine the significance of the predicted impacts.

(iii) Identify mitigation measures to avoid, minimize, and manage the predicted
impacts and risks; and prepare an EMP to ensure no significant residual impacts.

(iv) Develop an environmental monitoring plan to monitor EMP implementation so
that corrective actions can be taken if so required.

(V Recognize and enhance TPGLo6s institutional
safeguards implementation, supervision, and monitoring capacity.

(vi) Conduct meaningful public consultations, disclose information on the predicted
impacts and risks of the proposed plant in a timely and transparent manner and
plan for the setting up of a grievance redressal mechanism during project
implementation.

26. The EIA has been undertaken based on an indicative design (updated from the initial
design set out in the detailed project report (DPR, November 2020)'° developed by
Development Consultant Pvt. Ltd. (DCPL) as design engineers for TPGL) because the
proposed plant is to be designed and built by an EPC Contractor. The EPC Contractor will be
required to demonstrate their final layout and design, taking into consideration the updated
noise design changes, will comply with the standards and measures set out and will have the
same or less environmental impact than presented in the EIA report, prior to approval of their
detailed design by TPGL. The EIA report will be reviewed and updated for clearance by ADB
and disclosure foll owi n ded tebign ariel PeforeTBGLtappeoees ibb.r 6 s d e
The extent of the EIA update will be reviewed in consultation with ADB once the final layouts,
designs and construction methods have been submitted by the EPC contractor to TPGL for
approval. In case any unanticipated impact (including a scope or design change such as any
deviation from those parameters presented in this EIA report) occurs during any stage in the
project implementation, the EIA and EMP will be updated by TPGL and submitted to ADB for
review and clearance before any related works commence or are cleared to continue.

27. The approach and methodology used to conduct the EIA is:
0] Review of Gol and GoT policies, regul ati
Safeguard Policy Statement (SPS) 2009 requirements. For standards and
measures, international good practice guidelines, including the World Bank
Group-l nt ernati onal Finance Corporationés (I F¢
Guidelines (EHSG) for Thermal Power Plants and other good international
industry practice (GIIP) including from the EU was referred.

15 Tripura Power Generation Limited. November 2020. Detail Project Report for Installation of 120 MW CCGT Power
Plant at Rokhia, Tripura. Development Consultant Pvt. Ltd. Tripura
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(ii)

(iii)

(iv)

v)

(vi)

(Vi)

(viii)

Site visit was conducted at scoping stage in March 2021 for reconnaissance
survey, initial baseline data collection from the project site and surroundings,
discussion with TGPL and consultees.

Identify the PAI for impact analysis and collect primary and secondary baseline

data, the PAIl was identified as:

(a) Study Area: the study area is the anticipated maximum impact zone due
to the proposed plant. For conducting EIA, core and buffer impact zones
were identified based on the anticipated spatial extent of environmental
impacts and risks and considered for collecting baseline data from
primary and secondary sources. The general PAI for the baseline
assessment was identified as 10 km, with the following exceptions. For
noise the baseline assessment, the PAIl was identified as 500 m radius
from the project site. For assessment of air quality impacts, the PAI was
selected as 50 km radius, while for ecological assessment the Integrated
Biological Assessment Tool (IBAT) was conducted for a maximum of
50km radius from the project site in order to pick up potentially wide-
ranging species.

(b) Project Site: defined as the physical space where the proposed plant and
related infrastructure will be located, as well as access routes and areas
immediately adjacent.

Primary environmental baseline data for micrometeorology, air, water, sail,
guality and noise were collected by MITCON, an MOEF&CC accredited
consultants appointed by TPGL for three seasons (October 2020-June 2021) in
the PAI. MITCON also collected primary data for biological, physical, and
socioeconomic parameters which were supplemented by additional primary and
secondary baseline data collated by the ADB TA consultants.
Undertake scoping of impacts: identification of the various activities associated
with the construction and operation of the proposed plant and its potential and
perceived environmental impacts and risks on various environmental parameters
(physical, biological, socioeconomic, and physical cultural resources) guided by
professional expertise and consultations.
Detailed impact assessment: including air dispersion modelling, noise modelling
and quantitative risk-hazard assessment were conducted to assess the potential
impacts and risks of the proposed plant. Impact assessment was informed by
field visits, analysis of primary and secondary baseline data, and discussion with
different levels of stakeholders i.e., ADB project team, TPGL project team, DCPL
design engineers, MITCON consultants, Tripura Power Department, Forest
Department, other government departments and NGOs.
Undertake meaningful consultations: public consultations, focus group
discussions, and 1-on-1 stakeholder consultations were held to receive feedback
and suggestions for the proposed plant design and EIA. The scoping stage public
consultation was conducted on 19" April 2021 inside the site. EIA stage public
consultation was completed on 27" October 2021 to inform the community about
the impact assessment outcomes, plans and activities. Outcomes of the
consultations have been detailed in Chapter 8 of this EIA report.

Development of mitigation measures to address the predicted adverse impacts

and risks of the proposed plant, and development of an environmental

management plan (EMP) and environmental monitoring plan (EMoP) for TPGL to
monitor its implementation.
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D. Structure of the EIA Report

28. The following chapters have been developed based on the EIA process undertaken:

0] Chapter-1 Introduction: The chapter describes the general background of the
proposed plant, its justification, and the objectives and methodology of the EIA.

(i) Chapter-2 Description of the Project: This describes the proposed plant layout,
design, technology and construction and operation.

(iii) Chapter-3 Policy, Legal and Administrative Framework: This describes the
policy, legal and administrative framework applicable to the project. It describes
actsandrul es promul gated by Gol and GoT, ADB©OGs
2009, and GIIP guidelines and their applicability to the proposed plant.

(iv) Chapter-4 Description of the Baseline Environment: This covers the
environmental baseline description of the project site and study area. The
coverage of the baseline has been reported under sections on Biological
Environment, Physical Environment, Socio-Economic Environment and Physical-
Cultural Resources.

(V) Chapter-5 Anticipated Environmental Impacts and Mitigation Measures: This
covers the potential environmental impacts and risks due to project
implementation during the construction and operation phases and how they can
be mitigated to reduce the significance of residual impacts.

(vi) Chapter-6 Analysis of Alternatives: This section covers the various alternatives
of the project, and the without project alternative. It compares alternates of
project location, design, technology, transport routes, resource usage, etc.

(vii)  Chapter 7: Risk-Hazard Assessment: This section covers the quantitative risk-
hazard assessment for the proposed plant.

(viii)  Chapter-8 Consultation, Participation and Information Disclosure: this covers
public consultations and information disclosures. The details of consultations
undertaken, public and other stakeho| der sé vi ewpoints and th
TPGL have been covered in this chapter.

(ix) Chapter-9 Grievance Redressal Mechanism: This chapter describes the
Grievance Redress Mechanism planned for the project addressing how
grievances from the local community and workforce will be addressed.

(x) Chapter-10 Environmental Management Plan: This chapter describes the
institutional arrangements, capacity building, budgeting, schedule for EMP
implementation, and the environmental mitigation and monitoring plan.

(xi) Chapter-11 Conclusions and Recommendations: This chapter summarizes the
findings of the EIA process, its conclusion and recommendations.

INTERNAL. This information is accessible to ADB Managemestaéintt may be shared outside ADB with appropriate permission.
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Il. DESCRIPTION OF THE PROJECT
A. Project Location and Key Characteristics

29. The proposed 120 MW CCGPP (the proposed plant) as summarised in Table 2-1 is to
be sited at Rokhia, Manikyanagar village, Boxarnagar Block, Bishalgarh Sub-Division,
Sepahijala District of Tripura. The project footprint forms part of the existing Rokhia Thermal
Power Station, owned by TPGL and housing the existing 63 MW OCGPP (the existing plant),
which is being replaced by the proposed plant. Approximately 4.5 hectares of land (including
land for greenbelt) within the project site will be required for constructing the proposed plant and
related facilities for which no land acquisition is required.

30. The project site is about 35 km from Agartala, the state capital. It is sited in a rural area,
approximately 3.25 km from the Bangladesh international border to the west. The center
coordinates of the project site are 23°37'23.86"N 91°11'47.92"E. It is well connected to the
National Highway 8 (NH 8) (10 km from the project site) which connects Bishalgarh town with
the rest of the country the via Bishalgarh-Boxarnagar Road. State highway (SH) and major
district roads (MDR)/local roads connect Bishalgarh with Rokhia. The distance from Rokhia to
Guwabhati in Assam, the neighbouring state, is about 540 km (about 16 hours travel time) via NH
27. The nearest broad gauge railway station, at Bishalgarh is 13 km from the project site. The
nearest waterways are Ashuganj River Port (Bangladesh), Chittagong/Chattogram Port
(Bangladesh) and Haldia or Kolkata Port (West Bengal, India). The Ashuganj River Port is
approximately 81 km away from Rokhia via Agartala with approximately 3 hours of travel time
by road. Chittagong Port is approximately 220 km, approximately 4.5 hours of travel time by
road. Haldia port is approximately 1,686 km (approximately 43 hours of travel time by road)
whilst the distance from Kolkata port is shorter by approximately 125 km with the journey time
by road also shorter by approximately 2.5 hours.

31. The location map is shown as Figure 2-1, the existing layout of Rokhia Thermal Power
Station is shown in Figure 2-2 with the location of the proposed plant within it, and the project
footprint is shown in Figure 2-3. Topography of the project site is variable with flatter areas of
land (ranging in elevation from 30m to 49 m) being interspersed with hillocks (maximum 59 m).
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Figure 2--1: Location of Rokhia Thermal Power Station
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Source: ADB TA Consultant, TPGL DPR, November 2020, Google Earth

INTERNAL. This information is accessible to ADB Managemestaéintt may be shared outside ADB with appropriate permission.
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Google Earth
mage © 2021 Maxar Technologies

Source: TPGL, December 2021

Figure 2-3: Plot of the Project Footprint
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Table 2-1: Key Characteristics of Proposed Plant and Project Site

Characteristic

| Description

PROPOSED PLANT

Sector/Category

Industrial/Thermal Power Plant

Technology

Advanced F-class CCGT

No. of CCGT units

1

CCGT unit configuration

1 GT + 1 HRSG + 1 ST on separate shafts;
The final configurationwillb e as per EPC cont

Output of CCGT unit

About 120 MW

Fuel

Natural Gas

Condenser cooling type

Air cooled condenser for steam turbine

Auxiliaries for GT/ST generators, HRSG, Gas Booster
Compressor and air compressor will be cooled through closed
cooling water system (demineralized water) in the primary circuit
and Fin Fan coolers in the secondary circuit

Water Source

Groundwater (two bore hole on project site)

HRSG stack height

60 m

Bypass stack height

30m

Design and construction

EPC Contractor through selected bids

Operator

Tripura Power Generation Limited (TPGL)

PROJECT SITE

Land use and status

TPGL owned land within Rokhia Thermal Power Station.
No land acquisition involved

Transport/Access route

No new access is required, existing modes of access (road,
railway, waterway from Kolkata / Haldia port through roads or
railways of the Indian states of West Bengal, Assam, Meghalaya
and Tripura for approximately 1,686km by road or 1,650km by rail,
or from Chittagong/Chattogram port in Bangladesh through
Sabroom in Tripura for approximately 220km by road, or from
Ashuganj River Port in Bangladesh through Agartala for
approximately 81km by road) are to be used with the access route
to be determined by the EPC Contractor

Topography

Complex topography with flatter land varying from 30-49 m
elevation and hillocks having maximum height 59m on project site

EPC = Engineering, Procurement and Construction; CCGT = Combined Cycle Gas Turbine; GT = Gas Turbine
HRSG = Heat Recovery Steam Generator; ST = Steam Turbine; MW = Megawatt

Source: ADB TA Consultant

B. Existing Plant

32. The existing plant at Rokhia Thermal Power Station was established in 6 different
phases between 1990 and 2013. It is an OCGPP, using natural gas as a fuel. There are 9 open
cycle gas turbines generating sets installed, of which six units T namely Units 1, 2, 3, 4, 5and 6
have a capacity of 8 MW each while the other three units (Units 7, 8 and 9) have a capacity of
21 MW each. Out of the 9 gas turbine units, only 3 units (Units 7, 8 and 9) are operational,
although one of the wunits is currently shut
TPGL did not obtain environmental clearance and also to keep generation under 50MW

down
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(violation case) from MoEF&CC during its installation.’® The other 6 units are not operational
and have been either decommissioned or are in process of being decommissioned as their
active life spans have expired.

33. The technical specification for the existing plant as currently operational is provided in
Table 2-3. The open (or simple) cycle power generation process starts when fresh air drawn in
through an inlet air filtration system enters the compressor of each unit at ambient temperature
where its compressed. Heavy-duty gas turbines can operate successfully in a wide variety of
climates and environments due to the use of suitably designed inlet air filtration systems that
remove contaminants to levels below those that are harmful to the compressor and gas
turbine. The compressed air enters the combustion chamber where natural gas is injected and
ignited. The heated, compressed exhaust gases of combustion enter the gas turbine and rotate
its blades as they expand to ambient pressure; the turbine blades are attached to a shaft and
generator so that their rotation generates electricity which is then evacuated to the grid through
a switchyard and high-voltage transmission lines.

34. The existing process has low efficiency (26.46%) as the heat generated by combustion
is wasted to atmosphere along with the exhaust gases.

Table 2-2: Unit-wise Status of Existing Plant

Phase Unit Con_figuration _ Date Of _
(in MW) Commissioning Decommissioning
| 1 8 7" Mar 1990 22" Jan 2006
2 8 20" Dec 1990 14" Feb 2002
i 3 8 4‘:‘hJun 1995
4 8 15" Dec 1995 Not Operational, being
" 5 8 2?: Mar 1997 decommissioned
6 8 5" Aug 1997
[\ 7 21 2" Aug 2002 Currently Operational,
v 8 21 315 Mar 2006 although one unit shut
st down on direction of
\ 9 21 31% Aug 2013 MOEE&CC

Source: TPGL DPR Nov 2021 and MOEF&CC MoM dated 4™ December 2019

Table 2-3: Selected Technical Specifications of Existing Plant

Particulars Details
No. of Turbine 3 (one unit shut down on direction of MOEF&CC)
Capacity of the | 3x 21 MW =63 MW
operational units Presently 2 x 21 = 42 MW
Gas Requirement 0.58 MMSCMD from ONGC and GAIL (consumption around 0.57 MMSCMD)
No. of Stacks One per Unit (total 9, 2 operational, 1 temporarily not operational)
Stack Height 10m
Combustion and Fuel Multi-chamber combustion system with dual retractable spark plugs and

' TPGL had commissioned 3 x 21 MW units without obtaining Prior EC and have applied for regularisation of EC. In
pursuance of MOEF&CC6s order to maintain operational capacit
and capacity reduced to 42 MW. The EAC has recommended the grant of ToR for the proposal to regularise EC for
the 3 x 21 MW units vide its minutes of the 13" meeting of the re-constituted EAC on EIA of thermal power
projects held on 13" July 2021. TPGL has concurrently applied for prior EC for the new 120 MW gas based
thermal power plant as a category A project. The proposed plant as per its output is Category B, but it fulfils the
general condition of being present within 10km of international border and has thus been upgraded to Category A
and Prior Environment Clearance from MoEF&CC is required.

INTERNAL. This information is accessible to ADB Managemestaéintt may be shared outside ADB with appropriate permission.

y

bel ow



17

Particulars Details
Injection System sparking, flame detector, fuel nozzle for gas injection, and crossfire tubes in
the gas turbine
Gas Turbine Single shaft axial flow compressor turbine (Frame-5 GT Sets)

Microprocessor based Fuel Control System to control the flow of fuel to the
combustion chambers, Air Processing System, Pressure-switch Transducer,
Motor-control Centre, DG set with AMF panel for auto-start in the event of

Auxiliary failure of the main AC supply, DC motor driven Lubricant-oil Pump etc.
Lubrication system to cater for running and emergency requirements is a
closed system with reservoir/tank capacity of 6000 liters.

Enclosures Turbine and generator compartments have been completely enclosed with

weather protection, , and ventilation

Fans fitted in the enclosure for ventilation of the turbine compartment. Heater
Heating and Ventilation | has been provided in the enclosure; but this is only to maintain a suitable start-
System up temperature and for humidity protection during any shutdown and stand-by
period.

Automatic fire detection and protection system installed, releases halogen/CO,
fire-extinguishing media into the turbine and generator compartments
automatically

Fire Detection and
Protection System

Vermin-proof, self-ventilated duplex type control panels lined-up together for
generator control and protection, unit transformer control and protection
Control Room turbine control, accessories control, complete with necessary meters,
instrument recorders, etc.

Fully air-conditioned with split-type air-conditioners of adequate capacity

Earthing grid comprises a mat connecting all the equipment/metal structures
Earthing through risers with suitable earth pits distributed over and around the existing
plant area to limit the earth resistance below 0.5 ohms

Outdoor lighting arrangements are provided for the existing plant area, GCS,
switchyard, staff quarters, etc.

Indoor lighting arrangements have been provided for illumination of control
room buildings, office buildings, staff quarters, etc.

Lighting

MW= Megawatt; MMSCMD= million metric standard cubic meters per day; ONGC = Oil and Natural Gas Corporation
Limited; GAIL= Gas Authority of India Ltd; KVA = kilo volt ampere; DC = direct current; AC = alternating current;
AMF= automatic mains failure; CO, = carbon dioxide; CGI = corrugated galvanized iron

Source: TPGL DPR

1. Fuel Supply

35. The existing plant operates on piped natural gas supplied from nearby Konaban Gas
Field of GAIL (150m) and Rokhia Gas Field of ONGC (200m) which terminate at the metered
gas collecting station (GCS) of the Rokhia Thermal Power Station (Figure 2-4) located close to
the existing plant. Gas wells and the small GCS are sited within the northeast boundaries of
Rokhia Thermal Power Station (Figure 2-2) i the main gas fields/wells and GCS are sited
elsewhere.'’

36. The small GCS which services only the exiting plant is operated by ONGC. As an
existing facility to which the proposed plant will connect, an environmental audit for it is included
later in this chapter. The allocated quantity of natural gas to the Rokhia Thermal Power Station

Y The main gas fields of GAIL and ONGC are significantly distant from Rokhia Thermal Power Station, the main
Konaban gas field terminal of GAIL is around 8 km NW from the existing plant, ONGC gas field is about 31 km
north. Other gas power plants are supplied in addition to Rokhia Thermal Power Station.
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is up to 0.58 MMSCMD whereas the consumption by the existing plant is currently about 0.57
MMSCMD.

37. The natural gas supplied from the Konaban gas field is mainly composed of methane
(96.01%), ethane (2.321%), propane (0.458%), carbon monoxide (0.716%), nitrogen (0.184%),
besides small percentages of butane, propane, and carbon. The detailed composition is given in
Annexure 1.

38. Back-up diesel generator is provided at the existing plant in the event of failure of the
main power supply.

Figure 2-4: Gas Supply Arrangement

GSC area
\

dProposed pI;th\ ~

[ S,
Closest Recew,er\

e'© 2022 Maxar Technologies

~

Note: orange line shows the existing gas pipeline to existing plant GCS
Blue line is the proposed gas pipeline
Source: ADB TA Consultant

2. Water Supply

39. There is process water required to keep the lubricant oil temperature below 80°C which
is done by closed loop water circulation. This process water is supplied from groundwater
through one borehole with pre-treatment through demineralization. Domestic water is also
required for the workforce, which is supplied from the same bore well, supplemented by bottled
water. The water requirement is shown in Table 2-4. The borehole is located within the Rokhia
Thermal Power Station, southeast of the proposed plant near to the school (there is another
borewell used by the school). The borehole is 30 m deep i groundwater abstraction of up to 770
liters per day is licensed by Tripura, Water Resource Department.

INTERNAL. This information is accessible to ADB Managemestaéintt may be shared outside ADB with appropriate permission.
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40. The pre-treatment plant is located within the existing plant, the pre-treatment comprises
a series of clarifiers and sand filters; coagulant chemicals are used for pre-treatment. The pre-
treatment plant will be decommissioned alongside the existing plant, but the borewell will remain
for local supply and as a standby for the proposed plant.

Table 2-4: Water Requirement of Existing Plant

Type Water Requirement Notes
(liters per day)

Process Water 600 Initial filling requirement is 1000 liters
per unit, make-up requirement is 200
liters/day/unit

Domestic Water 170

Total Water 770

Note: no separate water is allocated for fire services of existing plant
Source: TPGL DPR, November 2020

3. Power Evacuation

41. Power is presently evacuated from the existing plant through the 132/66 kV transmission
network of TSECL. The existing 132 kV switchyard within the Rokhia Thermal Power Station
(Figure 2-5) is operated by TPGL, as an existing facility to be retained, an environmental audit
for it is included later in this chapter. The existing 132 kV switchyard currently has one moose
bus conductor.

Figure: 2 -5: Photographs showing Facilities at the Existing Plant

Facility Photograph

Switchyard (existing
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power evacuation)










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































