
Mainstreaming Climate Change Into the Environmental Impact Assessment Process

The Sipat Super Thermal Power Project
“Coal remains the primary fuel

for meeting existing and future electricity demand”

The report by Environics Trust found violations of the ADB’s environmental,
social and climate safeguards occurring at the project level, betraying a warped

perspective of power sector development that serves as fodder for the perpetuation of
poverty and acceleration of climate change.

* The full version of the research by Ramamurthi Sreedhar and Nishant Alag of Environics Trust,
New Delhi, India, is available at http://www.forum-adb.org.
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The Sipat Super Thermal Power Project

ndia is experiencing a power supply deficit1

despite substantial generation capacity, which
is about 4 percent of global power generation.2

The Indian government has set ambitious goals in the
11th plan for the power sector, as it aims to meet
electricity demand in full by 2012, provide all
households with electricity within 5 years and increase
the per capita availability of electricity to over 1,000
kilowatt hours by 2012. To meet this demand,
initiatives are underway for the installation of new
coal- and gas-fired thermal power stations, and of
hydropower—a move that a number of professionals
are challenging because of its disregard for alternative
sources.

Project Brief

The Sipat Super Thermal Power Plant (STTP) is a
project of the NTPC Limited (formerly National
Thermal Power Corporation Limited; India’s largest
power company) utilizing supercritical boiler
technology3 (for Stage I) to improve the plant’s thermal
efficiency and reduce greenhouse gas emissions
compared with standard boiler equipment. It is the
first implementation of supercritical technology in
India that will demonstrate how thermal projects can
convert energy resources into electricity more
efficiently and more cleanly while utilizing coal for base-
load power plants. The plant will contribute an additional
4,480 MW of installed capacity to the Indian grid, making
a substantial contribution to meeting the current
shortfall of supply and to meeting the electricity supply
targets set out in the Tenth Five-Year Plan (2002-2007).
The total annual electricity generation from the Sipat
STPP will be 20,883 GWh, with generated electricity
supplying the western region of India via Seoni. The
Sipat STTP site covers 1,773 ha (4,382 acres) that
features the following:

(i) 3 x 660 MW supercritical and 2 x 500 MW
subcritical steam generators;

(ii) high-efficiency electrostatic precipitators
(ESPs);

(iii) 2 x 275 m high twin flue emission stacks, 1 x
275 m high single-flue stack;

(iv) 765 kV, 400 kV and 132 kV switchyards;
(v) A merry-go-round rail transport system;
(vi) A pump house and 2 x 29 km water supply

pipelines;
(vii) A circulating water system with induced

draft cooling towers;
(viii) An ash water recirculation system, effluent

treatment plant and central monitoring
basin;

(ix) 3 x raw water reservoirs;
(x) 3 x ash dykes; and
(xi) A township.

The Sipat STTP Project is part of the first loan
syndication deal for a state-owned enterprise in India
without sovereign guarantee under ADB’s
Multitranche Financing Facility.4 The loan comprises
of (i) a tranche of $75 million loaned directly to NTPC
and (ii) a tranche of $225 million participated in by
commercial banks under ADB’s Complementary
Finance Scheme. The loan finances a portion of
NTPC’s power generation capacity expansion,
including a portion of the foreign exchange
requirements of Sipat STTP and the Kahalgaon
Thermal Power Plant Project (Stage II) in Bhagalpur,
Bihar.5 The Project beneficiaries are Western Region
States, namely, Chhattisgarh, Madhya Pradesh,
Maharashtra, Gujarat, Goa, Daman & Diu and Dadar
Nagar Haveli.

I

1 According to the India Ministry of Power, the total national shortfall in electricity is estimated to be 8.3% of demand in
2006. About 44% of households do not have access to electricity (SEIA, 2006).

2 India’s installed capacity is 152 GW as of 2009, with an average per capita consumption of electricity estimated at 704 kWh
during 2008-09. The world average stands at 2,300 kWh.  Source: http://www.in.kpmg.com/TL_Files/Picture/
PowerSector_2010.pdf

3 These supercritical boilers operate at higher temperatures and pressure than traditional technology. Supercritical coal-fired
power plants can achieve thermal efficiencies of up to 40%, compared with the standard 37% level. A 1% increase in
efficiency can reduce specific emissions (such as carbon dioxide, nitrogen oxides, sulfur oxides, and suspended particulates) by
approximately 2.6% (SEIA, 2006).

4 An MFF establishes a partnership between ADB and a client for the purposes of working in a sector or sectors. It has features
of a standby letter of credit, and can be used to extend debt finance and advice for (a) large stand-alone projects with
interrelated components, (b) investment programs with interconnected components in a sector or sectors, and (c) credit
lines for small and medium-sized enterprises and local governments (Source: ADB, Mainstreaming the Multitranche
Financing Facility, June 2008).

5 ADB Report and Recommendation of the President.
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Construction of Sipat STTP Stages I and II began in
late 2003, and substantial work has been completed.
Stage II (2 x 500 MW units) has been completed before
stage I - the second 500 MW Unit of Stage II, has
been successfully coal fired 10-11-2008. After its
synchronization, the project has attained full capacity
of 1000 MW under Stage II. The first 500 MW Unit
of Stage II has been already under commercial
operation since June 2008.

Scope of the EIA

The Environmental Impact Assessments (EIAs) for
Sipat STTP Stages I and II were prepared by the NTPC
following government planning requirements, and
covered the construction and operation phases of each
development. A Due Diligence Review of associated
facilities was conducted on seven high-voltage
transmission lines and two substations being
constructed that will transmit power from the plant to
the western region, as a way of overseeing whether the
lines complied with Government of India law and policy
and ADB standards. The project was given all necessary
clearances and approvals required by the Ministry of

Environment and Forestry and the State Pollution
Control Board with the completion of the EIA and the
conduct of public hearings.6

The Summary Environmental Impact Assessment
(SEIA) report identified the primary adverse impacts of
the Project, which include land acquisition, land use
conversion, air quality decline, water use, and solid
waste and effluent generation:

It was also found that “construction of the proposed
transmission lines will also require the clearance of
534 ha of forest7 along 84 km of right-of-way, but that
no rare, threatened, or endangered species would be
affected. The environmental and social impact of these
lines and substations were assessed as part of the Sipat
Transmission System Subproject. No historic or
cultural monuments are affected. Sanctuaries and
national parks have been avoided. The only agricultural
land that will be lost is the foundation area of each
tower (estimated to be 0.2–1 m2 per average farm
holding). No resettlement is required along any route,
but the resettlement of 36 people at the Seoni
substation site (43 ha) and 17 people at the Rajgarh
substation site is likely.”

6 Summary Environmental Impact Assessment, March 2006.
7 The transmission line routes were selected to avoid communities (with special reference to tribal communities) and

resettlement, monuments of cultural or historical importance, conservation areas (e.g., sanctuaries, national parks, wildlife
reserves, reserve forests) and areas of other natural resources (e.g., agricultural land). In addition, the lines will be set back
10–15 km from major towns, where possible, to accommodate future urban expansion, and wetlands and unstable areas will be
avoided. The most sensitive sites affected by the selected 765 kV routes (chosen from three alternatives) are the crossing of
20 km of reserve and social forest and the crossing of the Kawarda and Mandala tribal areas. The sensitive sites affected by
the 400 kV lines include (i) Seoni–Khandawa (46 km of reserve and protected forest crossed); and (ii) Nagda–Dehgam (a large
number of trees will be cleared from revenue land and about 60% of the route will pass through tribal belts in Madhya Pradesh
and Guajrat (Sourced from the project SEIA).

The Sipat Super Thermal Power Project

Power Generation Sources of India

Renewable Energy Sources(RES)
include SHP, BG, BP, U&I and Wind
Energy. The installed capacity figures
are reconciled and indicates latest
upration/deration capacity
Source: Central Electricity Authority as of 31.05.2010

Source    Installed Capacity (MW) Percentage

Coal 85,193.38    53.3

Gas 17,055.85 10.5

                                   Oil 1,199.75 0.9

Total Thermal 103448.98 64.6

Hydro (Renewable) 36,913.40 24.7

Nuclear 4,560.00 2.9

RES** (MNRE) 16,429.42 7.7

Total 161,351.80 100
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The SEIA’s main conclusions noted some mitigation
measures that will be undertaken: “The decline in
ambient air quality will be mitigated by the use of coal
with a sulfur content of around 0.36%; use of a two-
stage combustion process that reduces the formation
of thermal nitrogen oxide in the furnace; trapping more
than 99.9% of fly ash in high-efficiency electrostatic
precipitators to limit emissions to less than 50 mg/Nm3,
in line with the World Bank and ADB limits; and
installing 275 m high stacks that promote higher mixing.
About 40% of the ash produced as a by-product of
combustion over the initial 9 years of plant operation
will be utilized, with 100% of ash to be utilized beyond
this period. The main uses will be fly ash-based Portland
Pozzolana cement manufacturing, clay-fly ash brick
manufacturing, road and embankment construction,
agriculture and wasteland development and mine filling.
Effluent from plant processes will be reused or treated
according to Government of India standards for inland
surface waters before discharge. Other major impact
mitigation measures include a coal dust suppression
system and an extensive afforestation program.”

The regular monitoring of environmental features that
relate to the main project impacts, such as local
meteorology, flue gas emissions, local ambient air
quality, surface water and ground water quality,
discharge effluent quality, soils, aquatic ecology, and
noise levels— will also be regularly monitored to check
compliance with project approval conditions and
pollution standards.

Climate Assumptions in the EIA

The Sipat STTP EIA’s coverage of project impact on
physical, ecological and socio-cultural resources
shows some implicit concern for climate change, but
response for such concerns was inadequate and limited
by the proponents’ perspectives on power sector
development.  There were no other alternative power
projects presented other than a coal-fired thermal plant
project utilizing the more environment-friendly
supercritical boiler technology that would ensure
reduced GHG emissions.

NTPC’s use of technological interventions to bring
down the carbon footprint to a marginal level is offset
by high coal ash production as well as effluent
discharges. The SIPAT STTP SEIA estimates that
approximately 20 million tons of greenhouse gases
will be emitted by the plant each year, mainly as carbon
dioxide. It will also produce about 6.4 million tons of
ash annually from operation (about 4.25 million tons
from stage I and 2.15 million tons from stage II).
Effluent discharge from the plant amounting to 1,265
m3/hour of industrial waste and 529 m3/hour of
domestic waste will flush to the Lilagrah River. The
SEIA identified various mitigation measures that will
be incorporated in the project design to address these,
as well as other primary and secondary impacts.

While the SEIA covered a more or less detailed
environmental assessment of the project, there appears
to be some oversight in the range of cumulative
impacts brought on by the project and other nearby

SIPAT Super Thermal Power (STTP) Plant of NTPC

Sipat, Tehsil Masturi, District Bilaspur, Chhattisgarh

22° 7’52.36"N, 82°17’30.59"E

1,980 MW (3 x 660 MW units) using supercritical technology

1,000 MW (2 x 500 MW units) using conventional boilers or sub-critical technology

A total of 8 villages, including Rank, Devri, Kaudia, Janji, Sipat, Masturi, among others

3,106 families

Government Approvals Obtained

Techno-economic Clearances were provided by the Central Electricity Authority

Environmental Clearance for Stage I granted by the MOEF

No Objection Certificate granted by the Chhattisgarh State Pollution Control Board

Environmental Clearance for Stage II granted by the MOEF

Location

Coordinates of Plant Site

Stage I

Stage II

Affected Villages

Affected Families

         National and State

January 2000

13 January 2004

6  January 2004

8 June 2004

The Sipat Super Thermal Power Project
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industries. The SEIA states: “The Sipat STPP will not
contribute to local or regional adverse cumulative
impacts from industry on air and water quality, as there
are no major industries near Sipat.” The nearest large-
scale coal-fired thermal power plant in the Korba area
about 90 km from Sipat was not considered as part of
the impact zone. This is also true for air and water
regimes in upstream impact zones covering coal
mining areas where Sipat’s coal supply is sourced and
transported, as well as in the Hasdeo Dam Area where
water is drawn. Quantifying and valuating the impacts
in these areas are very difficult and prone to debate
but it would be prudent to consider the synergistic
impact of all the projects and/or industries and all
elements of each. For example, air quality modelling
using the industrial source complex version for
atmospheric dispersion of stack emissions was
undertaken to assess the decline in air quality from
the combined stage I and II plant. This modelling,
run for the worst meteorological conditions for
atmospheric dispersion, predicted ground level
concentrations of particulate matter, sulphur dioxide
and nitrogen oxide over a 20 km by 20 km area centred
on the plant. Thus if emissions of these related projects/
industries are accounted for, the impact area would be
over a thousand square kilometres.

Significant natural hazards that may be brought on by
climate change and its potential impact on the project
and its impact area—especially the potential effects of
natural hazards on hazards introduced by the project—
were not factored in.

Despite growing concern for climate change in India,
climate change concerns are still rarely considered in
environmental decision-making processes, especially
during evaluating and granting approval to a range of
projects, which average 800/year and include mining,
power, and other infrastructure projects.  Government
guidelines on the EIA have no climate change
considerations. A major challenge facing India now
concerns how to reconcile rapid growth targets in
energy production, especially in the coal power sector,
with the increasing urgency to address climate
concerns.  ADB’s country strategy for India supports
the country’s priority to achieve high growth targets
by upgrading infrastructure facilities and improving
efficiency of public services. It supports the
Government’s mission of Power for All by 2012. ADB’s
strategy for the power sector will be in synergy with
the 10th and 11th plans. This includes national and
state interventions and, specifically, references
supporting power generation through NTPC.

ISSUE/FEATURE

Land Acquisition

Land Use
Conversion

Air Quality

Surface Water
Extraction

Solid Waste

Effluent

                       IMPACT

! Acquisition of private agricultural
land and government land

! Conversion of private and
government land to power station
facil it ies

! Decline in local/regional air
quality from plant emissions!
Emission of greenhouse gases

! Water extraction from the Hasdeo
barrage via the right bank canal

! Ash production and disposal

! Effluent discharge into the
Lilagrah River

                          EXTENT

1,773 ha, including 687 ha, of private
land. No resettlement required.

210 ha good agricultural land, 476 ha
lower class private land, 74 ha
forestland, 823 ha of mainly barren
government land

Ambient air quality will marginally
decline in the locality. About 20
million t annually.

3.72 m3/sec initially, reducing to
3.16m3/sec with ash pond recycling

6.4 million t annually

1,265 m3/hour of industrial waste and
529 m3/hour of domestic waste

DURATION

Permanent

Permanent

Permanent

Permanent

Permanent

Permanent

ha = hectares, m = meter, t = ton.
Source: Envirotech Consultants. 1998. Sipat Super Thermal Power Project - Comprehensive Environmental
Impact Assessment Report. New Delhi: National Thermal Power Corporation Ltd.

Primary Adverse Environmental and Social Impacts of Sipat STPP

The Sipat Super Thermal Power Project
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Safeguards Oversight

The SEIA states that land acquisition and conversion
was done in relation to plant construction, and that
corresponding resettlement and compensatory actions
were provided for affected families. Other ADB reports
have indicated that “resettlement and indigenous
people’s aspects in relation to the Sipat STTP project
were undertaken in various locations within the plant
site and other associated facilities, including access
roads, water pipelines, reservoirs, coal transport
system, ash dykes, and transmission lines for
evacuation of power,” and that “all affected households
were compensated.”8 However, there are reports that
show irregularities or violations of social and
environmental safeguards. These include the
following:

Project authorities have excluded homesteads from the
list of households affected by land acquisition activities,

disregarding as much as 3,106 families that were
dislocated by the project. If households within the
Depict Block expanded mine site where the Sipat STTP
will source its coal is included, there could be as much
as 6,000 to 7,000 families affected that were not
adequately compensated. The expansion of the coal
mine and coal transport lines going to the Sipat STTP
site have infiltrated agricultural and forest lands where
small farmers and indigenous families source their
livelihood. Additionally, the SEIA indicated that
“water for the project will be pumped from the right
bank canal that is fed by the Hasdeo barrage located
about 65 km from the site,” depriving thousands of
hectares of farmland with much-needed irrigation
water.  The water is conveyed to the Sipat STTP plant
via two 29-km long subsurface pipelines. At present,
dissension is growing between the State Government
and the NTPC over the continued use of water from the
Hasdeo Barrage.9

8 ADB Report and Recommendation of the President to the Board of Directors, NTPC Capacity Expansion Financing Facility,
June 2006.

9 http://www.nerve.in/news:253500137094
In his letter to Prime Minister Manmohan Singh, the chief minister accused the NTPC for not taking not taking any step to
provide employment to 3,106 project affected families, including 691 families that lost more than an acre of land.  ‘It’s
most unfortunate that NTPC did not make any serious effort so far for offering jobs to displaced families that has created
wide resentment among project oustees,’ Raman Singh wrote. Chhattisgarh can ensure water availability to Sipat project from
Hasdeo Bango dam only for a temporary period of two-three years and the NTPC should use the time to lay pipeline to
Mahanadi River from plant site that can easily feed water to the plant throughout the year,’ the chief minister has written.

The Sipat Super Thermal Power Project
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The project also assured 692 affected persons with
employment but only 124 (18%) were actually provided
with jobs. There are also contentions on the value of
lands acquired by the project, as well as transparency
and access to information issues.

Incorporating Climate Change
Considerations in the Sipat STTP Project

NTPC is not subject to greenhouse gas reduction
targets under India’s commitment to the Kyoto Protocol.
It needs to integrate climate change in its corporate
strategy not just by limiting emissions in accordance
with World Bank/ADB standards but also by making
plans for achieving emission reduction targets and
undertaking measures beyond the company’s
boundaries to contribute to efforts towards India’s
transition to a low carbon economy.

It can join the ranks of companies in the world today
who are making headway for the climate by accounting
GHG emissions and keeping a GHG inventory,10 which
has been identified as an important step for companies
to assess climate change-related risks and understand
their impacts on climate. The reporting of this
information helps policymakers in developing targeted
climate change policies and monitoring progress across
industries. For consumers, commercial partners and
financial institutions, this information provides a basis

10 Read more from Céline Kauffmann and Cristina Tébar Less’ Transition to a Low-Carbon Economy: Public Goals and
Corporate Practices, OECD.

11 The Greenhouse Gas Protocol is the de facto international standard for GHG accounting of GHG emissions at the corporate
level, helping government and business leaders to understand, quantify, and manage greenhouse gas emissions. It provides the
accounting framework for nearly every GHG standard and program in the world - from the International Standards
Organization to The Climate Registry - as well as hundreds of GHG inventories prepared by individual companies.The GHG
Protocol also offers developing countries an internationally accepted management tool to help their businesses compete in
the global marketplace, and their governments make informed decisions about climate change.

to understand the company’s carbon footprint and its
performance in managing climate change risks. A key
step for reducing emissions requires developing
emission reduction plans that include measures to
reduce emissions – internally, externally or both – and
embedding climate change considerations into
corporate governance, from the board to managers and
employees. In the absence of internationally agreed
standards to determine methodologies and scope of
information that will be reported for corporate
accounting and reporting of GHG emissions, NTPC
can consider standards such as the Greenhouse Gas
Protocol.11

Photo courtesy of Environics Trust

PARTICULARS AREA % OF TOTAL AREA

Forest area 18600 38.12

Irrigated Agricultural  Land 545 1.12

Unirrigated Agricultural Land 20912 42.85

Culturable waste land 5084 10.42

Area not available for cultivation 3658 7.50

Total area 48799 100

Land Acquired for Dipka Block Mine Expansion

Source: Pre-Feasibility Report

The Sipat Super Thermal Power Project
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Recommendations

Mainstreaming climate change though EIA can be one
recommendation to the Prime Minister’s Council on
Climate Change. The GHG inventory and GHG reduction
plans can be integrated in environmental management
plans.

NTPC can more actively engage with the Government
of India to contribute to a low carbon economy and
participate in initiatives elaborated in its National Action
Plan on Climate Change (NAPCC) on power generation,
renewable energy and energy efficiency.12

Actions in this regard include a mandate for government
to retire inefficient coal-fired power plants and support
research and development of IGCC and supercritical
technologies, compel central and the state electricity
regulatory commissions to purchase a certain
percentage of grid-based power from renewable sources
and require large energy consuming industries to
undertake energy audits.

12 Actions in this regard include a mandate for government to retire inefficient coal-fired power plants and support research and
development of IGCC and supercritical technologies, compel central and the state electricity regulatory commissions to
purchase a certain percentage of grid-based power from renewable sources and require large energy consuming industries to
undertake energy audits.

Steps can be taken to amend the National Environment
Policy (NEP) of 2006, which is silent on the impact of
climate change, by including emission regulations.

Steps need to be taken to review and address NTPC’s
compliance with social and environmental safeguards
and address the gaps with affected families. Greater
awareness of climate change is needed among all
stakeholders in the cumulative impact area. Steps must
be taken to ‘acclimatize’ pollution management and
environmental protection and conservation measures,
to include disaster risk reduction components.
Measures for India’s transitioning to a low-carbon
economy have been initiated in the NAPCC but needs
more serious deliberation and implementation.  ADB
can help the country to significantly achieve this by
ceasing all support for coal and channeling assistance
to renewable energy production.

The Sipat Super Thermal Power Project
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