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The fiscal year (FY) of BLCP Power Limited ends on 31 December. FY before a
calendar year denotes the year in which the fiscal year ends, e.g., FY2008 ends
on 31 December 2008.
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EXECUTIVE SUMMARY

On 12 November 2003, the Board of Directors of the Asian Development Bank (ADB)
approved (i) a loan of up to $40 million from ADB's ordinary capital resources, (ii) a proposed
loan under the ADB's complementary financing scheme (CFS) of up to $100 million in favor of
commercial lenders, and (iii) a political risk guarantee (PRG) in favor of commercial lenders to
BLCP Power Limited (BLCP) for the BLCP Power Project (Project). The Project entailed the
construction of a 1,434-megawatt coal-fired power plant on the Map Ta Phut Industrial Estate,
approximately 200 kilometers southeast of Bangkok, Thailand. Subsequently, the project
sponsors decided to include Japan Bank for International Cooperation in the financing plan,
making the CFS facility redundant. On 27 July 2006, the financing structure was amended at the
request of the borrower, given the improvement in Thailand's market conditions. This extended
annual review evaluates ADB’s assistance to help develop the Project. It is based on the
findings of the Extended Annual Review Mission, fielded from on 17-19 March 2009, and on
information gathered from project processing files, ADB Board documents, audited financial
statements, and related operational and technical reports.

At the time of project processing in 2002, BLCP was the first ADB assisted private sector
infrastructure project in Thailand in 10 years. The Project was constructed over 42 months, and
was operational 2.5 months earlier than scheduled. BLCP entered into a 25-year power
purchase agreement with the Electricity Generating Authority of Thailand (EGAT) as offtaker of
electricity and a 25-year coal supply agreement with a subsidiary of Rio Tinto Limited.

The evaluation criteria used are based on Project Administration Instructions 6.07b on
Extended Annual Review Reports for Nonsovereign Operations issued on July 2008. Thus the
Project was evaluated along the following dimensions: (i) development impacts and outcomes,
(i) ADB investment profitability, (iii) ADB work quality, and (iv) ADB additionality.

The development impact was evaluated using four criteria: (i) private sector
development; (ii) business success; (iii) contribution to economic development; and (iv)
environment, social, health, and safety performance. The contribution to private sector
development is rated excellent. The Project was the largest private sector project in Thailand
since the Asian financial crisis, and was the only coal-fired independent power producer (IPP)
project that closed successfully and operated as originally intended. BLCP succeeded in
providing additional reliable base load capacity to mitigate the projected power supply shortfall,
with one of the lowest marginal costs in the system. Without BLCP's entry into commercial
operations in 2006, the reserve margin would have been lower than the required minimum. In
addition, fuel diversification and security for power generation was a high priority of the
Government's energy policy, because Thailand's excessive reliance on gas made it vulnerable
to political risks in neighboring countries. EGAT promoted fuel diversification with more
renewable energy, hydro power from neighboring countries and coal-fired power on a selective
basis. As of January 2009, the contribution of gas as an energy source had declined from 71%
to 64%, and when there was a gas supply disruption in Myanmar in April 2008, BLCP was able
to increase its production and cover the shortfall. EGAT has used BLCP as a benchmark for
improving its own lignite-fired power plant, which has had a severe environmental impact
because of pollution. EGAT is implementing coal-fired power generation selectively, and
considers BLCP an ideal reference to follow. EGAT is using BLCP's experience as best practice
for developing coal supply agreements, emission control systems, community relations and
public acceptance issues for its own future power plants. EGAT also regularly sends its staff to
BLCP for training.



Since the start of commercial operations, financial performance at the operating and net
profit level has been significantly better than in both the budget and the projections in the Report
and Recommendation of the President to the Board of Directors (RRP).

BLCP’s economic sustainability is rated excellent, while its environment, social, health,
and safety performance is rated satisfactory.. BLCP was in compliance with the ADB
Environment Policy. The Project also encouraged community participation in its environmental
management and implemented a number of social projects for the benefit of local communities,
such as an energy center to disseminate knowledge on energy conservation, the small-scale
production of cement blocks using fly ash, sea mussel farming, and the rehabilitation of a
mangrove forest. BLCP has received various awards for its efforts relating to the environment.
It was most recently awarded the Prime Minister Award for Environmental Management in July
2009. Its other awards include the Corporate Governance for Environment Award for Year 2007
from Ministry of Industry and the Environmental Excellence Award in 2008 from the Australian-
Thai Chamber of Commerce.

The investment outcome of BLCP is rated satisfactory, as interest payments were made
on time. The criteria for ADB’s work quality, consisting of screening, appraisal, and structuring,
and ADB'’s role and contribution, are rated excellent. ADB played a crucial role as provider of a
direct loan and a PRG to catalyze commercial financing, in enabling the Project to achieve
financial closure. ADB also took the lead in mobilizing a PRG from other providers. The Project
which involved the largest project financing in Thailand since the Asian financial crisis was
financed equally in foreign and local currency financing to minimize currency risks. In
consideration of its innovative features, BLCP was awarded Best Project Finance Deal 2003 by
Asia Money Awards and Deals of the Year 2003 by Project Finance.

Overall, BLCP is considered a highly successful project being one of the least cost IPPs
and playing an important role in the fuel diversification and security of Thailand's power sector.
ADB's involvement was crucial for the achievement of financial closure in the aftermath of the
financial crisis, and BLCP serves today as a benchmark and model for EGAT as an ideal coal-
fired power plant in Thailand, in relation to its operations as well as its community relations and
environmental management.

The main variation from the RRP are (i) the Project was completed ahead of schedule, (ii)
the project cost was lower than the RRP estimate, (iii) the dispatch factors were higher than the
RRP estimate, and (iv) the dependable capacity was higher than the contracted dependable
capacity estimate in the RRP. The main lessons and recommendations ADB can draw from the
project are that ADB should (i) increase the usage of guarantees to catalyze financing, (ii)
continue to be responsive to borrowers' needs in light of changing market circumstances, (iii)
pursue favorable counter-party agreements, and (iv) ADB should ensure effective
communication with local communities for successful project operation.



THE PROJECT
A. Project Background

1. On 12 November 2003, the Board of Directors of the Asian Development Bank (ADB)
approved (i) a loan of up to $40 million from ADB's ordinary capital resources, (ii) a proposed
loan under the ADB's complementary financing scheme (CFS) of up to $100 million in favor of
commercial lenders, and (iii) a political risk guarantee (PRG) covering a principal amount of up
to $70 million and interest thereon in favor of commercial lenders to BLCP Power Limited (BLCP)
for the BLCP Power Project (Project).’ The funds, sourced from ADB's ordinary capital
resources, were to be used to construct a 1,434-megawatt coal-fired power station in Map Ta
Phut Industrial Estate (MTPIE), Rayong Province, approximately 200 kilometers southeast of
Bangkok, Thailand. Subsequently, the approved CFS loan of $100 million was not immediately
used as the Project sponsors decided to include Japan Bank for International Cooperation (JBIC)
in the financing plan, making the CFS facility redundant. On 27 July 2006, the financing
structure was amended at the request of the Borrower given the improvement in Thailand's
market conditions. The amended financing structure entailed (i) a reduction in the interest rate
of ADB's direct loan, and (ii) cancellation of the PRG covering the loan of commercial banks.
The loan previously covered by the PRG was transferred into the CFS structure, which had
been approved by the Board, but not been used. Hence, ADB was able to meet the evolving
demands of the market by offering a PRG when the market was cautious and then applying the
CFS loan structure when the market improved.

2. At the time of project processing in 2002, BLCP was the first ADB assisted private sector
infrastructure project in Thailand in10 years. During this period, neither multilateral institutions
nor private political risk insurance (PRI) providers had been active in Thailand. Previous
independent power producers (IPPs) had mostly been financed by commercial banks under
credit enhancements from bilateral institutions and export credit agencies.

3. Thailand's privatization initiatives began in the late 1980's with the privatization in the
power generation sector following a two-pronged approach: (i) the gradual privatization of the
Electricity Generating Authority of Thailand (EGAT) and state-owned enterprises, and (ii)
privatization through asset sales or the addition of privately funded greenfield projects. To
achieve the latter, EGAT established two programs, the small power producer (SPP) program
and the IPP program. Launched in December 1994, the IPP program was designed for large
scale, base load power plants. In 1996, an open international competitive bidding process was
conducted, resulting in the selection of 7 winning bidders for a total power supply of 6,345 MW
with commercial operations dates (CODs) ranging from 1999 to 2003.

4, The consortium led by Banpu Public Company Limited (Banpu) and Powergen Holding
BV was selected as an IPP to constructthe BLCp Power Project on a build, own, and operate
basis the BLCP Power Project. The power purchase agreement (PPA) between EGAT and
BLCP was signed in November 1997. However, as a result of the Asian financial crisis of 1997
and the subsequent Thai economic slowdown, the demand growth for power in Thailand was
reduced and the Project's COD was delayed by 4 years. A PPA Amendment to reflect the delay
was signed on 30 December 1999.

! ADB 2003. Report and Recommendation of the President to the Board of Directors on a Proposed Loan and a

Proposed Political Risk Guarantee to BLCP Power Limited for the BLCP Power Project in the Kingdom of Thailand.
Manila.



5. The Asian financial crisis in 1997, with Thailand as its epicenter, affected the
development of Thailand's IPP program. Power projects were either delayed or postponed;
financing was obtained at substantially higher interest rates and political risk insurance was
required in light of EGAT's vulnerable position and the unfavorable power supply demand
situation. On the other hand, the crisis prompted EGAT to renegotiate PPAs and assume a
larger fraction of the costs of currency depreciation than it would have otherwise assumed under
the original pre-crisis PPAs. This resulted in the partial indexation of capacity payments to a
fixed exchange rate.? Later on, the terrorist attack in New York on 11 September 2001 resulted
in credit constraints faced by international commercial banks and limited capacity available in
PRI for projects in the region, which made it doubly difficult for BLCP to achieve financial
closure.

6. Thailand was relying heavily on gas power generation and had to import natural gas.
Diversifying fuels for power generation became a high priority of the Government's energy policy
because its reliance on natural gas made it vulnerable to political risks in neighboring countries,
such as Myanmar. Before BLCP's commercial operation date, about 71% of the electricity
produced in Thailand was from natural gas.®> Through the BLCP, the diversification of energy
sources was expected tobe enhanced. Furthermore, Thailand intends to continue with its fuel
diversification strategy as demonstrated in EGAT's 2007 Power Development Plan (PDP)* with
the inclusion of renewable energy, hydropower from neighboring countries and coal fired power
plants on a selective basis during the planning period 2011 to 2021. According to the PDP,
EGAT will build 4 coal-fired power plants with g capacity of 700 MW each and new coal-fired
IPP projects including Gheco One. By 2021, coal generation is expected to grow to 5,347 MW
to account for 9% of total installed generation capacity of 58,200 MW.

B. Key Project Features

7. The Project entailed the construction and operation of a 1,434 MW coal-fired thermal
power plant on 602.25 rai (or 3746 hectares) of reclaimed land at the MTPIE under a lease
agreement with the Industrial Estate Authority of Thailand. The power plant consists of a two-
unit (2 x 717 MW) pulverized subcritical coal-fired, steam-electric generating station. The main
plant comprises three interconnected structures: the boiler structure, the turbine building, and
the integrated control and electrical building. The plant is adjacent to its coal unloading facilities
and coal stockyard. A semi-closed and closed conveyor belt system is used to convey coal from
the coal unloading facilities to the power plant itself. The net power produced by BLCP is fed to
the plant’s 500-kilovolt (kV) switchyard. A transmission line from BLCP’s switchyard to the Pluak
Daeng substation, which was constructed by EGAT, forms part of the national 500 kV grid.’

8. The Project sells power exclusively to EGAT. Under the PPA, EGAT purchases the
capacity and energy output of the plant for 25 years following the COD on a take-or-pay basis.
The tariff consists of (i) an availability charge calculated on the basis of dependable capacity
and contracted available hours; (ii) an energy charge based on energy actually dispatched to
EGAT. and (iii) an added facility charge, a component added to the availability payments to

Fixed at B 27 = $1

The rest was generated from lignite (15.1%), hydropower (8.5%), fuel oil (2.5%), coal (2.1%) and others (2.8%).
Thailand Power Development Plan 2007-2021 (PDP 2007: Revision 1)

EGAT selected Fujikura Co. as the contractor for the transmission line. Siemens was selected as the contractor for
the substation extension. The transmission line and substation extension were completed in January 2006 and
were successfully commissioned. Back energization to BLCP's substation was achieved on 3 March 2006, ahead
of the scheduled energizing date of 1 April 2006. The cost of construction was initially funded by BLCP out of the
proceeds of the financing.
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cover the construction cost of the new transmission facilities constructed by EGAT. The PPA
also provides for partial indexation of the availability payments to the US dollar.

9. The coal used by the Project is supplied by Australian Coal Holdings Pty Ltd. (ACH), a
wholly owned subsidiary of Rio Tinto Limited. The coal supply agreement (CSA) provides
bituminous® coal with a certain quality and quantity. All the coal supplied by ACH is sourced
from Australia and Indonesia.” ACH has abundant coal resources capable of supplying BLCP
over the 25-year contract period. BLCP and EGAT have agreed to use the average of two
indices to determine coal price. The cost of coal is fully passed on to EGAT in the tariff through
the energy charge component.

10. The Project was implemented under a fixed price, turnkey engineering, procurement and
construction (EPC) contract with the consortium of Mitsubishi Corporation, Japan's largest
general trading company, and M.C. Machinery, a subsidiary of Mitsubishi Corporation, Inc. The
EPC Contract was signed on 9 December 2002 and Notice to Commence was issued on 10
July 2003. Under the EPC contract, Mitsubishi undertook to design and construct the entire
power plant and the coal unloading system. During the construction, a sea water reverse
osmosis plant,® was also added into the same EPC contract by a variation order. The EPC
contract included performance guarantees backed by liquidated damages provisions for the
contractor to meet capacity, heat rate and availability targets.

C. Progress Highlights

11. The Project was constructed over 42 months starting July 2002. The commercial
operations date (COD) was declared as scheduled for both units, on 1 October 2006 for unit 1
and 1 February 2007 for unit 2. However, both units were operational even before their
respective scheduled CODs resulting in pre-COD income. The Project was completed below
the budgeted cost, because of savings generated from (i) the lower cost of the new transmission
facilities, (ii) unused contingency funds, and (iii) revenues generated from pre-COD income.

12. There was one fatal accident which occurred in February 2007 involving a worker falling
from a height of 10-15 meters while sliding down a scaffolding. The root cause was deemed to
be reckless behavior of the individual concerned who had intentionally breached a safety barrier
Nonetheless, as of December 2008, the total time worked by BLCP staff and contractors under
management responsibility since August 2005 without loss time injury is 3,307,988 man-hours.
The achievement of 3 million person-hours without loss time injury was recognized as a key
milestone in October 2008. The Project's environmental performance is fully compliant with all
the environmental and management measures prescribed in the environmental impact
assessment (EIA), the summary environmental impact assessment, and all applicable Thai
government and World Bank environmental standards, during both construction and operations
of the project.

[CONFIDENTIAL INFORMATION HAS BEEN DELETED]

® Bituminous coal is better than lignite coal due to its high heating value, which is almost double that of lignite.
Additionally, bituminous coal is a lower sulfur content coal. BLCP uses coal with a sulfur content which should not
exceed 0.45% in a year while lignite coal has a sulfur content of approximately 3-5%.

Coal are primarily sourced from Rio Tinto mines located in Australia’s Queensland and New South Wales' Hunter
Valley areas as well as Rio Tinto’'s mining operations in Indonesia.

The reverse osmosis plant converts sea water into raw water for use of the power plant and has a capacity of
4,000m3/day which is equal to the actual consumption of the power plant.



13. ADB's financial agreements for the direct loan and PRG were executed on 4 February
2004. However, while the CFS was approved by the Board, it was not utilized because the
sponsors decided to include the JBIC in the financing plan. JBIC's participation was delayed
because JBIC had several outstanding issues with the Government of Thailand, which were
subsequently resolved allowing the JBIC loan to be finalized on 30 March 2004.

14. In November 2006, BLCP underwent a change in ownership structure. The entire
shareholding interest of CLP Power Limited, which owned 50% of BLCP, was transferred to
Electricity Generating Public Company Limited (EGCO) resulting in a 50-50 ownership of BLCP
by EGCO and Banpu Group. At the same time, CLP, through its 50% owned subsidiary One
Energy, indirectly holds a 22.42% share in EGCO. The share transfer was completed in January
2007. In December 2008, BLCP requested for lenders' in principle consent to (i) the integration
of BLCP and Power Generation Services Company Limited (PGS), the operator of the Project
and (ii) a joint venture between Banpu Public Company Limited Group (holding a 40 % equity
stake) and the CLP Holdings Limited Group (holding a 60% equity stake). The purpose of the
integration is to achieve synergies to benefit the project and stakeholders of BLCP by
integrating the operations and maintenance of the plant with the BLCP company, thereby
increasing efficiency and generating cost savings. In the process, all PGS’ assets, employees
and operations will be transferred to BLCP, after which PGS will be dissolved. The integration
and consequent amendment of project documents is currently in process.

I. EVALUATION
A. Project Rationale and Objectives

15. BLCP achieved the development impact objectives articulated in the RRP by (i)
providing additional reliable base load capacity to mitigate the projected power supply shortfall
with one of the lowest marginal costs in the system; (ii) supporting the Government's strategy of
encouraging private sector participation in the power sector; (iii) promoting diverse fuels for
generating electricity in Thailand; (iv) increasing employment opportunities; and (v) catalyzing
long-term commercial financing.

B. Development Impact
1. Private Sector Development

16. Private Sector Development Indicators and Ratings are in Appendix 2. BLCP was an
integral part of EGAT's 2003 PDP. The Project was competitively awarded by EGAT in 1996,
but its implementation was postponed due to the financial crisis of 1997. It was the largest
private sector project in Thailand to be implemented after the Asian financial crisis with the
participation of a large number of both international and local commercial banks. BLCP is also
the only imported coal-fired power plant in Thailand and was also the only coal-fired IPP in the
first round of IPP bidding that closed successfully and operated as originally intended.®

17. Based on the power sector outlook, Thailand was expected to experience a power
shortfall as the reserve electricity margin would fall short of the recommended 15%.° Without
the commercial operations of BLCP's Unit 1 in October 2006, the reserve margin would have

° There were two other coal-fired IPPs awarded to Union Power Development Corp. and Gulf Power Generation
which were subsequently converted to gas-fired power plants.

% This compares to a reserve margin of 25% in the pre-crisis years. Thailand’s national reserve margin has fallen
from a high of 36% in 2001 to about 20% in 2007 due to an economic rebound and lower planned new capacity.



been lower than the minimum at 14.8%. In 2007, reserve margins were higher at 21.8%.
However, without BLCP, reserve margins would have only been slightly higher than the
minimum at 17.1%. BLCP, therefore, succeeded in providing additional reliable base load
capacity to mitigate the projected power supply shortfall.

18. As of January 2009, Thailand had a total generating capacity of 28,090 MW, of which
BLCP accounts for about 4.4%. Meanwhile, BLCP's capacity is equivalent to about 10% of the
14,230 MW contributed by IPPs and SPPs. In terms of energy source, Thailand's power sector
continues to be dominated by natural gas. Fuel diversification and security for power generation
was a high priority of the Government's energy policy because its excessive reliance on gas
made it vulnerable to political risks in neighboring countries. EGAT promoted fuel diversification
with more renewable energy, hydro power from neighboring countries and coal-fired power on a
selective basis. As of January 2009, the contribution of gas as an energy source had declined
from 71% to 64%, and when there was a gas supply disruption in Myanmar in April 2008, BLCP
was able to increase its production and cover the shortfall. Moreover, BLCP routinely offers an
additional 8MW/unit to EGAT over and above its contracted capacity under the PPA. BLCP
played a critical role in the stability and security of Thailand's' power system by providing
additional electricity. Thus, the objectives of fuel diversification and security were achieved with
the operations of BLCP.

19. EGAT has used BLCP as a benchmark for its own lignite-fired power plant located in the
north, the Mae Moh power plant, which has had severe environmental impacts because
pollution and sulfur dioxide emissions.* EGAT is implementing coal fired power generation very
selectively and considers BLCP an ideal reference to follow when implementing such projects.
EGAT is using BLCP's experience as best practice for developing coal supply agreements,
emission control systems, community relations and public acceptance issues for its own future
power plants. EGAT also regularly sends its staff to BLCP for training.

20. During the construction period between 2003 and 2007, BLCP provided job opportunities
for about 5,000 people, including its staff, contractors and sub-contractors. BLCP currently
employs about 290 personnel for its operations and 120 staff of contractors for activities such as
cleaning and stevedoring. BLCP, as a registered company in Rayong province, generates
income for the community through taxes paid to the Rayong Provincial Government, including
household, land and business taxes amounting to about B20 million annually, and VAT
payments. In February 2009, BLCP was given an award by the Rayong Province for being one
of the companies that participates in its campaign of "Paying Taxes to Rayong" to generate
income for the improvement of the public's quality of life. BLCP also proactively undertakes
public education, engages in public consultation and implements community relations programs.

21. The private sector development impact of BLCP is, therefore, considered Excellent.
2. Business Success

22. At the time of bidding, BLCP offered one of the most competitive tariffs. According to
EGAT, BLCP is currently second in the merit order, after Mae Moh lignite-fired power plant and
ahead of gas-fired power plants. BLCP is well placed in the dispatch merit order given its
comparatively lower fuel cost. Thus, BLCP's operations as an IPP have increased competition
in Thailand's power sector.

* ADB has supported the construction of several units of the Mae Moh power complex. ADB. 1984. THA: Mae Moh
Power Loan (Loan 0717).



[CONFIDENTIAL INFORMATION HAS BEEN DELETED]

23. BLCP has complied with its financial covenants. Since the start of commercial
operations, operating cash flows have been strong, allowing the company to service its debts
and distribute dividends

[CONFIDENTIAL INFORMATION HAS BEEN DELETED]
3. Economic Sustainability

24, Diversifying fuels for power generation was a high priority of the Government's energy
policy because its reliance on natural gas made it vulnerable to political risks in neighboring
countries, such as Myanmar. The Government therefore deliberately diversified into coal-fired
power plants. Compared to the only other coal-fired plant in the country, Mae Moh Coal Plant
(see footnote 13), the Project pollutes less. Mae Moh uses lignite, which is younger coal that
has a high sulfur content and higher CO2 emissions. In the choice of fuel alone, BLCP saves
about 1.9 million tonnes of CO2 annually compared to Mae Moh, even though it uses subcritial
technology. The environmental benefits of the choice of fuel are not quantified in the economic
benefits.

[CONFIDENTIAL INFORMATION HAS BEEN DELETED]

4, Environmental, Social, Health, and Safety Performance

25. ADB classified the Project as environmental category A which requires a full
environmental impact assessment (EIA) for the project facilities and associated facilities. The
project owner was responsible for the EIA of the power plant and coal handling facilities while
EGAT was responsible for the EIA of the 500 kV, 47.56 km transmission line. The transmission
line did not create significant environmental impacts as its corridor was mainly sparsely
populated agricultural land. EGAT justly compensated the land owners for the right to use the
land for the transmission line corridor and the erection of towers. The land owners could still use
the land for agricultural purpose except for growing tall trees.

26. The EIA of the Project was carried out separately for the power plant complex and for
the coal handling facilities. The Office of Environmental Policy and Planning approved the two
EIA reports and required the Project to comply with the environmental management plans,
including the mitigation measures and monitoring program recommended in the EIA reports.
ADB'’s environmental and social covenants were based on the recommendations in the two EIA
reports.

27. The major environmental issues of the Project during construction were increased
turbidity of sea water and adverse impacts on the local marine ecosystem that may be caused
by dredging of the sea bed for an approach channel and turn around area for coal carriers, and
for the construction of berthing facilities. During construction, all agreed mitigation measures
were implemented and were effective in minimizing sea water turbidity. The loss of benthic
organisms caused by dredging of the sea bed was temporary and had no significant impact on
the local marine ecosystem as they were not ecologically important. The dredged materials
were used to reclaim land for the power plant complex.



28. The Project's environmental performance is judged satisfactory. The Project fully
complied with all environmental covenants designed to minimize environmental impacts during
operation. The Project installed all prescribed environmental mitigation measures, such as use
of low sulfur coal and installation of electrostatic precipitators, and fulfilled all the monitoring and
reporting requirements. The amount of pollutants in the flue gas, ambient air quality,
groundwater quality, spent cooling water quality, and seawater quality around the discharge
point of the spent cooling water consistently met the requirements prescribed in the relevant
national standards and World Bank’s guidelines and standards.

29. There was extensive community participation in the Project’'s environmental
management and monitoring through a number of committees with representatives from the
local communities, local governments, and concerned government agencies as well as the
Project’'s representative. BLCP actively engages in educating the community and fosters
community relations through an effective public relations strategy. The Project’s performance in
health and safety was also fully satisfactory judged by the very low incidents of occupational
health and work safety.

30. As the Project is located in a developed industrial estate, it did not involve involuntary
resettlement, and therefore had no direct and negative social impacts. In fact, the Project
implemented a number of social projects for the benefit of local communities. Active social
projects include: (i) an energy center to disseminate knowledge on energy conservation to
students and the public (7,724 visitors to the center in 2008); (ii) the small-scale production of
cement blocks using cement and fly ash (20 persons); (iii) sea mussel farming (176 persons);
(iv) hydroponics vegetable farming (200 persons); and (v) rehabilitation and conservation of
about 32 ha of mangrove in Rayong Municipality for recreational, ecological and research
purposes.

31. BLCP has received various awards for its efforts relating to the environment. It was
most recently awarded the Prime Minister Award for Environmental Management in July 2009.
Its other awards include (i) a Corporate Governance for Environment for Year 2007 symbolized
by a Green Star flag given by the Ministry of Industry to BLCP for its good intentions of pollution
reduction and continuous development in the Map Ta Phut community so as to provide a better
environment and quality of life; and (ii) an Environmental Excellence award at the Austcham
Thailand Business Awards 2008 organized by the Australian-Thai Chamber of Commerce which
recognized BLCP for its continued commitment to make environmental issues a priority in its
operations.

C. ADB Investment Profitability
[CONFIDENTIAL INFORMATION HAS BEEN DELETED]

32. In March 2006, BLCP requested its senior lenders and political risk guarantors to
consider a loan restructuring proposal. The proposal involved a reduction in the interest margin
and the use of ADB’s CFS under participation arrangements with certain international
commercial banks, which were also the existing PRG guaranteed commercial lenders. The
rationale for this request was that the terms of debt financing of Thai IPP projects had improved
considerably since BLCP’s project financing was priced in late 2003. Margins for both local
currency and foreign currency loans had declined significantly since 2005, with foreign lenders
no longer requiring political risk coverage.



33. The same level of interest margin charged on ADB's direct loan was applied to ADB's B
loan. The amended interest margin applied to ADB's direct loan and B loan was benchmarked
against other IPPs in Thailand, and was in line with the pricing of other private sector projects
and market conditions at the time of amendment. Other IPPs in Thailand had been financed or
refinanced at lower rates without PRG in view of the improvement of country credit risks and
more abundant global liquidity.

[CONFIDENTIAL INFORMATION HAS BEEN DELETED]

34. Since the start of commercial operations, BLCP has been making principal and interest
payments on time. Loan repayments on both the direct loan and CFS began on 31 August 2007
and final repayment is scheduled on 28 February 2019.

35. ADB's investment profitability is considered Satisfactory.
D. ADB Work Quality

36. In November 2002, BLCP approached ADB for extensive assistance to catalyze
international finance after failing to attract sufficient interest in the Project both from international
banks and political risk insurers because of the credit constraints for projects in Thailand in the
aftermath of the Asian financial crisis, and limited capacity as a result of the terrorist attack in
New York on 11 September 2001. At the time of project processing in 2002-2003, ADB had no
formal strategy for Thailand, given the absence of a country strategy program (CSP) update
during this period (i.e. 2003-2005). Thailand had made a decision to limit its public sector
foreign currency borrowing and was an inactive borrower over the period 2000-2003.
Nonetheless, ADB recognized the need to continue to be engaged in Thailand through regular
country consultations and dialogue and administration of ongoing projects. ADB was able to
offer support to Thailand through its private sector window, particularly in light of Thailand's
privatization efforts at that time. Moreover, in line with ADB’s energy sector strategy of 2000,*
promoting private sector involvement was one of the four main operational priorities in order to
take advantage of the higher operational efficiencies that private operators can achieve and to
meet the large capital requirements.

37. Being a coal-fired power plant, the individual merits and positive aspects of the Project
had to be balanced against the negative public perception of coal-fired power plants and the
adverse environmental impacts from emissions. At the time of Project processing, the
environmental impact of the sub-critical technology adopted by the Project was consistent with
ADB's policies. BLCP had chosen a modern, reliable and proven technology suitable for coal-
fired power plants of this size and location. The Project's environmental mitigation measures are
more stringent than Thai regulations and fully comply with ADB environmental standards.

38. ADB'’s participation helped mobilize commercial financing to bring about BLCP's financial
closure. The Project was financed equally through local and foreign currency financing to
minimize currency risks, whereas other power projects processed at the same time were 100%
financed in foreign currency. Being the first major project financing in Thailand after the financial
crisis and in consideration of its innovative features, BLCP was awarded Best Project Finance
Deal 2003 by Asia Money Awards and Deals of the Year 2003 by Project Finance.

12 ADB. 2000. Energy 2000: Review of the Energy Sector Policy of the Asian Development Bank. Manila.



39. During the loan availability period, ADB was also receptive to BCLP's request for loan
restructuring, which involved an interest rate reduction, termination of the PRG and conversion
to a CFS structure in view of the considerable improvement in terms of both the country risk for
Thailand and financial market conditions. ADB's continued presence was essential to play the
role of lender-of-record under the CFS. Hence, ADB was able to meet the evolving demands of
the market by offering PRG when the market was cautious and then applying the CFS loan
structure when the market improved.

40. ADB closely monitors project implementation through BLCP’s submission of various
reports, including semi-annual operating reports; quarterly and annual financial accounts;
health, safety, and environment reports; and annual reviews that comprise both field and desk
reviews. BLCP has complied with all reporting requirements in a timely manner. During the
Project's construction and operational phases, ADB received and continues to receive waiver
requests and has been prompt in giving its consent for any amendments to existing agreements
subject to a thorough review of the requests.

41. ADB's work quality is, therefore, considered Excellent.
E. ADB’s Additionality

42. At the time of loan processing during 2002-2003, the required amount of foreign
exchange loans was not available because of the credit constraints faced by international
commercial banks, the perceived country risk in the aftermath of the financial crisis, and the
limited capacity of private political risk insurance providers for projects in the region. BLCP
approached ADB only after BLCP had failed to secure financing from the international financial
market. Consequently, BLCP requested an extensive assistance package from ADB to
supplement private PRIs and catalyze offshore commercial loans. The use of ADB’'s PRG
helped catalyze foreign currency commercial loans. ADB's value added therefore stems from
facilitating access to credit markets by BLCP, which otherwise would not have occurred. In
addition, ADB had taken a proactive role in mobilizing political risk insurance from other
providers.

43. ADB provided a direct loan of only $40 million while simultaneously mobilizing $70
million under a PRG from the international market. This was the first project for which ADB
provided a PRG in Thailand. The private sector welcomed ADB's participation because ADB's
involvement assured the private sector and the greater public that this project would be
constructed and operated in compliance with strict environmental standards. Moreover, with the
project's implementation as a private sector initiative, government funds were freed up for
assistance to the basic social sectors, thereby contributing to poverty reduction.

44. ADB's additionality is, therefore, considered Excellent.
F. Overall Evaluation

45, Overall, BLCP is considered a highly successful project being one of the least cost IPPs
in Thailand and playing an important role in the fuel diversification and security of Thailand's
power sector. ADB's involvement was crucial for the achievement of financial closure in the
aftermath of the financial crisis, and BLCP serves today as a benchmark and model for EGAT. It
received numerous awards as an ideal coal-fired power plant in Thailand in relation to its
operations as well as its community relations and environmental management.
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Table 1: Evaluation of the BLCP Power Project
{Ratings defined in Appendix 3 of PAI 6.07b}

Indicator/Rating Unsatisfactory Partly Satisfactory Satisfactory Excellent

Development Impact

1.Private sector X

development

2.Business Success X

3. Economic Sustainability X

4. Environment, Social, Health, X

and Safety Performance

ADB Investment Profitability X

ADB Work Quality X

ADB Additionality X

Unsuccessful Partly successful Successful Highly

successful

Overall Rating

X

ADB = Asian Development Bank.
Source: Asian Development Bank estimates.

A. Issues

ISSUES, LESSONS AND RECOMMENDED FOLLOW-UP ACTIONS

46. The key variations of actual performance from the assumptions in the RRP are as

follows:

a.

The Project was completed ahead of schedule. While the COD was declared as
scheduled on 1 October 2006 for Unit 1 and 1 February 2007 for Unit 2, both
units were already operational before their respective scheduled COD. This
enabled BLCP to go into pre-COD operations under which BLCP generated and
delivered electricity to EGAT from 13 August to 30 September 2006 for Unit 1
and 14 November 2006 to 31 January 2007 for Unit 2.

The project cost was lower than the RRP estimate because of savings generated
from unutilized contingencies, FX gains, and savings in project implementation
and management costs.

Dispatch factors were higher than the original RRP estimate, resulting in higher
energy charge revenues than in the original projections.

Dependable capacity was higher than contracted dependable capacity estimate
in the RRP. As a result, capacity charges were higher than the original
projections.

B. Lessons Learned and Recommendations

47. Communicate effectively with local communities and NGOs for successful project
operation. BLCP cultivates its relationship with the community by providing venues for
information sharing, namely, regular tripartite meetings and the establishment of Kiang Saket
Energy Center (KESC); offering livelihood activities; giving scholarships; and patrticipating in
community festivals. The community relations program of BLCP promotes a two-way
communication with local communities and its government. BLCP currently serves as a
benchmark for other power generation projects as a least-cost power producer in Thailand and
has received numerous awards for its proactive community relations. BLCP has adopted a
transparent approach in addressing NGO's concerns. In addition to providing necessary
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documents to NGOs, including the EIA and environmental reports and minutes of meetings of
the tripartite committee, BLCP also invited NGOs for detailed discussions about their concerns
and engaged an independent consultant to verify the issues raised. An important lesson from
BLCP's experience is that effective communication with local communities, and a proactive
approach to mitigate the community's and NGO's concerns can also enhance the project's
operational capacity.

48. Increase the usage of guarantees to catalyze financing. This was the first PRG in
Thailand. ADB’s catalytic role is clearly demonstrated as its provision of PRG support was vital
for achieving optimum and timely financial closure for the Project. Given the circumstances at
the time of project processing, mobilizing foreign currency long-term funds from commercial
banks would not have been possible without ADB’'s PRG. Continued use of ADB's credit
enhancement products, such as the PRG or the partial credit guarantee, will leverage private
sector investment to benefit projects in DMCs in the future.

49. Continue to be responsive to borrowers' needs. ADB's responsiveness to
restructuring requests from borrowers has enhanced ADB's image as a commercial lender. ADB
was able to meet the evolving demands of the market by offering PRG when the market was
cautious and then applying the CFS loan structure when the market improved. This is
significant, especially in view of changing market conditions and the commercial reality of
private sector operations. In future projects, ADB should provide this type of flexibility to fully
meet the developmental objectives of the project, as well as adapt to the changing needs of its
borrowers.

50. Pursue favorable counterparty agreements. BLCP benefits from a 25-year coal
supply agreement, which caps it fuel costs over the life of the project. Given the erratic
movements of coal spot prices over the past year, BLCP is assured of its continued viability and
profitability as an IPP throughout the life of the PPA, which in turn benefits end-users and the
economy as a whole.
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BASIC DATA
Investment Summary

A. Investment Identification
1. Country Thailand
2. Loan Number 7185/2016
PRG Number GU 2016
CFS Number CFS 40
3. Type of Business Conventional Energy Generation
4. Project Title BLCP Power Project
5. Investee Company and/or Borrower BLCP Power Limited
6. Amount of Approved ADB Assistance
Direct Loan $40.0 million
PRG $70.0 million
CFS Facility (B Loan) $100.0 million

ADB = Asian Development Bank; CFS = Complementary Financing Scheme

B Investment Data

1. Concept Clearance Approval 24 January 2003

2 Date of Board Approval 12 November 2003

3 Signing Date of Legal Documents
Loan Agreement 04 February 2004
PRG 04 February 2004
CFS 27 July 2006

4, Date of Loan Effectiveness
In Loan Agreement 04 February 2004
Actual 04 February 2004
Number of Extensions None

5. Loan Closing Date (end of availability period)

In Loan Agreement
Actual
Number of Extensions

28 February 2008
28 February 2008
None

[CONFIDENTIAL INFORMATION HAS BEEN DELETED]

6.

Disbursements
a. Direct Loan
Initial Disbursement
08 April 2004

Effective Date
04 February 2004

Amount Disbursed: $40,000,000
b. PRG Loan
Initial Disbursement
15 March 2004

Effective Date
04 February 2004
Amount Disbursed: $54,000,000
C. CFS Loan
Initial Disbursement

Time Interval
1,160 days

Final Disbursement
12 June 2007

Time Interval
1,485 days

Original Closing Date
28 February 2008

Time Interval
847 days

Final Disbursement
10 July 2006

Time Interval
904 days

Original Closing Date*
27 July 2006

Final Disbursement Time Interval



15 August 2006

Effective Date

12 June 2007

Original Closing Date

Appendix 1 13

301 days

Time Interval

27 July 2006 28 February 2008 581 days
Amount Disbursed: $16,000,000**/Total Amount: $70,000,000
7. Loan Repayment
a. Direct Loan
Initial Repayment Date 31 August 2007
Final Repayment Date 28 February 2019
b. ADB CFS Loan
Initial Repayment Date 31 August 2007
Final Repayment Date 28 February 2019
* Date of termination of PRG Policy.
** Amount disbursed of $54 million under PRG was transferred to CFS to total $70.0 million.
[CONFIDENTIAL INFORMATION HAS BEEN DELETED]
C. Data on ADB Missions
Project Administration and Monitoring | No. of Missions No. of Persons No. of Days
Due Diligence 5 9 12
Loan Negotiations 7 12 36
Project Administration 4 8 18
XARR Mission 1 3 6

Sources: Asian Development Bank mission authorization requests and back-to-office reports.



PRIVATE SECTOR DEVELOPMENT INDICATORS AND RATINGS: INFRASTRUCTURE

Impact of the Project Ratings
Impact to Potential Impact Combined Justification/
Date (sustainability) and Rate® Annotations
Risk to its Realization

1. Beyond Company Impact Rating” Rating Risk®

1.1. Private sector expansion. Contributes as Excellent Excellent Low Excellent The Project was the largest private sector

a pioneering or high-profile project to facilitating project in Thailand implemented after the

or preparing for more private participation in the 1997 Asian financial crisis with the

sector and economy at large participation of a large number of both
international and local commercial banks.
Being an IPP, BLCP reduced the
government's burden of investing in power
plants, and being a coal-fired power plant,
diversified the power sector from the
dominance of natural gas fired power plants
in Thailand in general and in East Asia in
particular.

1.2. Competition. Contributes new competition Excellent Excellent Low Excellent The BLCP plant has one of the lowest

pressure on public and/ or other sector players marginal costs (in the system Thus, gas-

to increase efficiency and improve access and fired plants need to improve their efficiency

service in the industry to improve marginal costs to become more
competitive.
BLCP is normally dispatched by EGAT
above 90% of its contracted capacity
(compared to a PPA contracted level of
85%) while gas-fired IPPs are dispatched at
lower levels. BLCP is second place in
EGAT's merit dispatch order, ahead of gas-
fired power plants.

1.3. Innovation. Demonstrates efficient new Satisfactory Satisfactory Low Satisfactory | Long-term coal supply agreement of 25

products and services, including areas such as
marketing, distribution, tariffs, production, and

technology; and ways to cover or contain cost,
manage demand, etc.

years caps BLCP's coal costs, ensuring the
plant's profitability and long-term viability,
considering recent fluctuations in spot coal
prices.

BLCP is the only power plant in Thailand
with its own water treatment facility, a
Reverse Osmosis Seawater Desalination
Plant, for use of the power plant to mitigate

1’4’

Z Xipuaddy



water shortages.

Flyash, a waste product of its operations, is
sold to 2 cement factories and is an
additional source of revenue as well as an
innovative method for its bottom ash waste
disposal.

1.4. Linkages. Relative to investments,
contributes notable upstream or downstream
linkage effects to business clients, consumers,
suppliers, key industries, etc. in support of
growth

Satisfactory

Satisfactory

Low

Satisfactory

BLCP was selected because of its low tariff,
which is below EGAT'’s costs to produce
electricity. The cost per unit of electricity
generated from a natural gas-fueled power
plant is higher than when coal is used as
fuel. This is because the price of natural gas
is affected by the movement of oil prices in
the global market. The cost of fuel affects
the price of electricity because the fuel
adjustment clause (FT) is calculated based
on the average fuel price, which is a
component of the electricity price. Therefore,
with increased use of low-cost fuel, power is
produced with a lower FT value, which
brings down the price of electricity and
benefits consumers and the country as a
whole.

BLCP is registered as a company in Rayong
Province which allows the Rayong provincial
government to collect taxes from BLCP.
BLCP generates income for the community
through taxes, especially household, land
and business taxes totaling around 20
million baht annually. This figure does not
include value-added tax, income and
commercial taxes. From March 2004 to
January 2009, BLCP has paid about B2,000
million in VAT and withholding taxes. The
provincial government keeps 5% of VAT
while the balance is remitted to the national
government.

Fishermen in the community alert BLCP to
the presence of large groups of jellyfish,
which get caught in the water intake area, in
order to mitigate the risk of downtime and
plant trips.

1.5. Catalytic element. Contributes by including
pioneering and/or catalytic finance, mobilizing or

Excellent

Excellent

Low

Excellent

BLCP was the largest IPP project and the
largest project financing in Thailand since

Z Xipuaddy
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inducing more local or foreign market financing
and/or foreign direct investment in the sector

the Asian financial crisis. It also represents
the largest power project finance using
foreign sourced financing in Asia for 2003.
The BLCP Project was financed with the
participation of both international and local
commercial banks at a time when foreign
exchange loans and the capacity available
for private political risk insurance for projects
in the region were limited.

1.6. Affected laws, frameworks, regulation.
Contributes to improved laws and sector
regulation for PPP, concessions, joint ventures,
and BOT projects; and to liberalizing markets as
applicable for improved sector efficiency

Satisfactory

Satisfactory

Low

Satisfactory

Coal will remain an important fuel in
Thailand’s fuel mix and is expected to play
an important role in power generation in
Thailand to enhance energy supply security
for the economy.

EGAT and new IPPs are expected to use
more imported coal for power generation
after 2011. Past incidents related to coal-
fired projects, such as the 1992 pollution
problems that occurred at lignite-fired Mae
Moh Power Plant gave coal a poor image of
and led to strong opposition against two IPP
coal-fired projects in 2001. It therefore
became necessary to improve the strategic
approach in order to reduce conflict and to
promote harmony and cooperation between
host communities and project developers.
According to EGAT, BLCP's operations
have paved the way for public acceptance
of coal-fired power plants by educating the
public and thus gaining acceptance not
only for itself but for future coal-fired
operations.

2. Company Impact with Wider Potential

2.1. Skills contribution. Contributes to new
strategic, managerial, and operating skills with
actual or potential wider replication in the sector
and industry

Excellent

Excellent

Low

Excellent

EGAT uses BLCP as a benchmark for the
operations of its Mae Moh lignite power
plant in the North and as a model for its
future coal-fired power plant.

BLCP conducts various training modules for
its employees. These modules provide
technical, general management, quality and
environmental, safety and health and,
information technology training.

9T
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2.2. Demonstration of new standards.
Demonstrates new ways to operate the
business and compete, and investee
performance against relevant best industry
benchmarks and standards

Excellent

Excellent

Low

Excellent

BLCP's forced outage rate compares
favorably against industry best practice of 2-
3%.

BLCP is the first and only imported coal-fired
power plant in Thailand and as such faced
controversy because of environmental
concerns. To achieve public acceptance,
BLCP  proactively undertakes  public
education, engages in public consultation
and implements community relations
programs.

BLCP's operations have proven that the
environmental impact of coal-fired power
plants can be mitigated or minimized
through the use of environmentally
responsible technology and emissions
control systems.

BLCP implements measures to reduce
environmental impacts through:

(i) the use of a Flue Gas Desulfurization
(FGD) system to reduce sulfur emissions in
addition to using low sulfur coal; (ii) a coal
specially designed boiler to reduce nitrogen
oxide emissions; (iii) a high efficiency
(approximately 99.96%), Electrostatic
Precipitator to eliminate dust and particulate
emissions from flue gases; and (iv) the use
of seawater for the cooling system and
seawater FGD. The power plant uses a
Continuous Emission Monitoring System
(CEMS) to record seawater and air
emissions conditions.

2.3. Improved governance. As evident in set

standards in corporate governance, stakeholder

relations, ESHS fields, and/or in good energy
conservation standards

Excellent

Excellent

Low

Excellent

BLCP established a knowledge center,
called the Kiang Saket Energy Center
(KSEC) for students, communities, and
government agencies, among others, to
educate the public. BLCP's effective public
relations strategy allows BLCP to have
strong community relations  thereby
strengthening public acceptance. BLCP
provides the community with livelihood
programs such as fly ash cement blocks,
sea mussel hanging farms and hydroponics
vegetable farms. Other community relations

Z Xipuaddy
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activities include scholarships, mangrove
forest planting, and artificial coral reefs
among others.

2.3. Other

3. Overall PSD Rating. Unsatisfactory, partly
satisfactory, satisfactory, and excellent. The
rating is not an arithmetic mean of the individual
indicator ratings, and does not have fixed
weights. Actual positive or negative impacts,
future impacts, and risks to its realization need
to be considered

Excellent

Excellent

Low

Excellent

Overall, BLCP is considered an excellent
project, being one of the least cost IPPs in
Thailand and playing an important role in the
fuel diversification and security of Thailand's
power sector. ADB's involvement was
crucial for the achievement of financial
closure in the aftermath of the financial crisis
BLCP serves today as a benchmark and
model for EGAT, and recently received an
award for coal-fired IPPs as the ideal coal-
fired power plant in Thailand in relation to its
operations as well as its community relations
and environmental management.

BOT = build, operate, and transfer; ESHS = environmental, social, health, and safety; PPP = public-private partnership; PSD = private sector development; RRP =

report and recommendation of the President.

The combined rating should weigh future impact and risk to its sustainable realization.

Unsatisfactory, partly satisfactory, satisfactory, and excellent. The rating is not an arithmetic mean of the individual indicator ratings, and these have no fixed
weights. Consider already manifest actual impact (positive or negative) and the potential for impact as well as risk to its realization.

Rating Scale: Risk: high, medium, modest, and low.

8T
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ENVIRONMENTAL, SOCIAL, HEALTH, AND SAFETY PERFORMANCE
A. Project Facilities

1. The BLCP Power Project (the Project) is a conventional coal-fired power project with two
717-MW steam-turbine generation units. The first unit commenced commercial operations on 1
October 2006 and the second unit on 1 February 2007. The power plant uses about 13,000
metric tons of low sulfur coal imported from Indonesia and Australia. The electricity generated
is sold to the Electricity Generating Authority of Thailand (EGAT) through a 500 kV line, 47.56
km long from the power plant’s switchyard to an EGAT substation. Major project facilities and
design parameters are summarized in Table 1 below.

Table A6.1: Main Project Facilities and Design Parameters

Item

Information

Total area
Fuel

Coal unloading facilities

Coal conveyor system

Power generation capacity

Annual net power generation in 2008
Stack

Cooling water system

Pollution control measures
-sulfur dioxide

-nitrogen oxide

-particulates
Transmission line

96.36 hectares

Low sulfur coal, 4,057,329 tons consumed in
2008

Jetty capable of handling coal carrying
vessels of 120,000-170,000 dead weight
tons capacity; total length of jetty 384 m;
width of berth box 80 m; coal hopper
equipped with water spray.

Totally enclosed

2 steam turbine generators, 717 MW each
10,714 GWh

Two flues, height 200 meters, diameter 6.8
meters

Once-through system, using sea water as
coolant, about 5.6 million m®/day

Use of low sulfur coal, sulfur not exceeding
0.7% at all times, 0.45% annual average
About 70% of the flue gas is treated to
remove sulfur dioxide using wet scrubbers.
Low-NOx burner with separate overfire air
(SOFA)

Electrostatic precipitators

500kV, 47.56 km long

2. The power plant complex and coal handling facilities are on 96.4 hectares of coastal

reclaimed land in the Map Ta Phut Industrial Estate (MTPIE). The MTPIE has a total area of
1,634.4 hectares (ha), part of which was reclaimed from the sea. About 80 industries are
located in MTPIE, most of which are petrochemical and oil industries. Adjacent to MTPIE are a
few private industrial parks. The power plant is thus located in a large industrial area with no
communities inside. Two villages nearest to the power plant are about 4 km away. Due to its
location in the industrial estate, the Project has no impacts on involuntary resettlement,
terrestrial ecosystem, water resources, soil erosion and storm drainage patterns.

B. Environmental Impact Assessment
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3. The Project was classified by ADB under environmental category A, which is a project
with significant potential impacts if appropriate mitigation measures are not properly
implemented and operated. The environmental impact assessment (EIA) of the Project was
prepared by the Environmental Research Institute, Chulalongkorn University, Thailand, and
presented in two separate reports. The first EIA report for the power plant was completed in
January 2001, and the second EIA report for coal berth and handling facilities was completed in
June 2002. The two EIA studies were based on national guidelines and standards prescribed by
the Department of Pollution Control and the Department of Industrial Works, as well as
guidelines and standards in the World Bank’s Pollution Prevention and Abatement Handbook,
using whichever was more stringent. The summary environmental impact assessment was
circulated to ADB’s Board of Directors on 24 February 2003 and simultaneously posted on
ADB'’s web site on 26 February 2003.

4, Table 1 summarizes potential environmental issues and impacts of various project
activities during construction and operation, and mitigation measures. Table 2 summarizes
monitoring requirements. ADB’s environmental and social covenants for the Project were based
on the mitigation measures and monitoring requirements.

C. Environmental Performance

5. The Project implemented all management and engineering measures proposed in the
EIA reports to mitigate environmental impacts during construction and operations (see Table 1).
Its environmental performance was satisfactory both during construction and operation.

1. During Construction

6. The major environmental concern during construction was the potential impact on sea
water quality and marine ecosystems that could be caused by dredging of the sea bed (2.82
million m* of dredged volume) for the construction of the approach channel and turning area for
coal carriers, and berthing facilities. The Project minimized water turbidity through using suction
dredgers and a silt curtain whenever necessary. The sea bed in the dredging area had no coral
reef and benthic organisms of ecological importance.

2. During Operation

7. Major environmental issues during operations are related to coal handling operations,
coal combustion, disposal of coal ash, and the cooling water system.

@). Coal Handling Operations

8. The major concerns are coal dust and spillages, contaminated surface runoff and
pollution of ground water during coal unloading, transport and stockpiling. The Project
implemented effective mitigation measures (i) including water spraying at the hopper during
discharging of coal from the ship’s grabber into the coal hopper, (ii) installing of tarpaulin
between the ship and the jetty to catch any coal that spills, (iii) enclosing coal conveyor systems
with a water spray at appropriate transfer points, (iv) erecting of wind protection walls and a
water spray system around the coal stockpile, and (v) collecting of runoff from coal yards for
recovery of coal dust. The measures were effective in suppressing coal dust as evidenced by
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the absence of coal dust and spillage in areas along the coal conveyor system and around the
coal yards.

(b). Coal Combustion

9. Sulfur Dioxide. The Project minimizes sulfur dioxide (SO,) through using low sulfur coal
and a wet scrubbing system for removal of SO, in the flue gas. The Project used coal with sulfur
content below 0.7% at all times with an annual average not exceeding 0.45%. The average
sulfur content for 2008 was 0.36% with sulfur content of individual shipments ranging from
0.25%-0.48%. About 70% of the flue gas passes through wet scrubbing systems to remove
SO, using spent cooling water. The average removal efficiency of about 94% was achieved for
the two units. The SO, content in the flue gas from Unit 1 was on average 122 parts per million
(ppm) while that of Unit 2 was 111 ppm, much lower than the national emission standard of not
exceeding 320 ppm.

10. Particulates. The two electrostatic precipitators (ESP) performed satisfactorily with the
efficiency of each unit being about 99.75% against the design efficiency of 99.71%. The two
ESPs were shutdown only during the power plant shutdown. The particulates in the flue gas
were low as its average opacity was about 12% for Unit 1 and 11% for Unit 2. Opacity at 19% is
equivalent to the particulate content of 17.2 mg/Nm?®. The maximum limit set by the national
standard is 120 mg/Nm? and by the World Bank 50 mg/Nm?®.

11. Nitrogen Oxides. Nitrogen oxides (NOx) are minimized through combustion control
using a low-NOx burner with separate overfire air (SOFA) technology. The average content of
NOx was 142 ppm for Unit 1 and 140 ppm for Unit 2, much lower than the national emission
standard of not exceeding 350 ppm.

12. Ambient Air Quality. The Project has been monitoring ambient air quality at four
stations surrounding MTPIE. The results for 2008 are summarized in Table 2.

Table A6.2: Ambient air quality data during January—December 2008

TSP avg. 24 hrs PM-10 avg. 24 hrs SOz avg. 1hr NO, avg. 1 hr
(ug/Nm®) (ug/Nm®) (ppb) (ppb)
Station min-max | over limit min-max | over limit min-max over limit min-max over limit

A 7- 280 0 day 4-115 0 day ND- 124.4 0 hour ND- 44.4 0 hour

B 9-166 0 day 5-158 1 day ND- 126 0 hour 0.9-52 0 hour

C 7-319 0 day 5-122 1 day ND- 69 0 hour ND- 149.7 0 hour

D 9-141 0 day 8-123 1 day ND- 73.2 0 hour 0.1-80.4 0 hour
National stds 330 120 300 170

ND=Not detectable, ppb = part per billion
Source: BLCP

13. The concentration of PM-10 in ambient air exceeded the prescribed limit of 120
micrograms per normal cubic meters (ug/Nm?®) on 9 January 2008 at Station B and D, and on 11
January 2008 at Station C. This may have been caused by the air inversion effect and
contribution of PM-10 by other combustion sources within MTPIE.
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(c) Coal Ash

14, Fly ash and bottom ash are collected and sent to the cement industry for use as raw
materials in cement production. For 2008, the quantity of ash sent to the cement industry was
347,580 tons.



Table 1 A-Summary of Environmental Issues, Mitigation Measures and Compliance -Construction Phase

Project Facilities

Nature of Construction

Environmental Issues and

Proposed Mitigation Measures

Compliance and

Works Potential Impacts Performance
Coal unloading jetty Dredging of seabed for coal Increased in turbidity of sea water e Use cutter suction dredger and Fully complied with. No
and support facilities ship operations and impacts on marine ecosystem. convey dredged materials by significant impacts

Power plant

-dredging completed in 10
months

-total volume of dredging
2,817,939 m3

Piling for supporting the jetty
deck

Construction of power plant,
office and support buildings,
site and utility facilitites.
Erection of steel structure and
process equipment

Total area 602.25 rais (about
96.36 hectares)

Noise and impacts on workers'
hearing

Fugitive dust caused by movement
of trucks and heavy cosntruction
equipment in the construction site

Noise from
equipment.

trucks and heavy

Emissions from trucks and heavy
equipment.

Wastes from  workers. The
construction peak involves about
1,200 workers

Land acquisition. Impacts on
aquatic and terrestrial ecosystems,
and on drainage pattern.

Occupational health and safety of
construction workers

pipe line to the enclosed
reclaim area

e Use silt curtain to surround the
cutter head and the weir box if

turbidity exceeds 200 ppm.

Workers to wear ear protection

Water spraying. Cleaning tires of
trucks and heavy equipment

Workers to wear ear protection.
Workers in excessive noise areas
to be rotated.

Engine maintenance and noise
enclosure.

No workers live on site. Onsite
sewage treatment plant to be
provided. Use municipal services
for solid wastes disposal.

Project site on reclaimed land. No
impacts on ecosystems and
drainage pattern.

Implement all relevant health and
safety regulations

were detected.

Fully complied with. No
significant impacts
were detected.

Fully complied with. No
significant impacts
were detected.

Fully complied with. No
significant impacts
were detected.

Fully complied with. No
significant impacts
were detected.

Fully complied with. No
significant impacts
were detected.

Fully complied with. No

significant impacts
were detected.
Compliance not
relevant.

Full implementation.
Cumulative person-

days as of 25 June
2006 were 347,8901, of
which 99 were lost due
to an accident. One

€ Xipuaddy

€c



Project Facilities

Nature of Construction
Works

Environmental Issues and
Potential Impacts

Proposed Mitigation Measures

Compliance and
Performance

New transmission line
(by EGAT)

Land clearance for a 60-m
wide corridor. The new 500-
kV transmission line is about
48 km long.

Erection of towers and cable
stringing.

Land acquisition.

Dust and noise from heavy
equipment. Impacts are expected
to be minimal considering minor
construction works and linear
structure.

Compensation to be paid for
acquiring the right of way at levels
accepted by the land owners.

Good construction practices to be
observed.

fatal accident occurred.

Fully complied with. No
complaints raised.

No report on this
aspect from EGAT.
Transmission line
projects are exempted
from EIA requirements
if the lines do not
traverse  ecologically
sensitive areas.

144
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Table A6.4: Summary of Environmental Issues, Mitigation Measures and Compliance — Operation Phase

Operations

Scope or Nature of Activities

Environmental issues and
Potential Impacts

Proposed Mitigation
Measures

Compliance and
Performance

Coal Unloading

Coal Transport and
Storage

Coal Unloading from ships

e Coal requirement 4 mtpa

e Maximum ship size 150,000 tonnes

e Number of ships per year 24-29

o effective unloading rate 40,000

t/day

ship time in berth 3.5-4 days

e average time between ship arrival
12-13 days

e average berth occupancy 30% of
total time

e two grab loaders, average
performance 1,200 t/hour each.

Coal transport to storage areas.

Coal storage. The coal stockyard is
divided into three piles. Pile A, width
108 m at base x 345 m length. Pile B,
width 77 m at base x 345 m. Pile C
width 45 m at base x 345 m. Piles B
and C and part of Pile A are active pile
(total 359,000 tonnes). Part of Pile A is
dead storage (303,000 tonnes).

Coal dust and spills during
unloading.

Coal dust and spills during
transport.

Coal dust during storage.

Coal fire

Groundwater pollution

Coal to arrive in damp state.

Spill plate to prevent any
spilled coal dropping into the
sea.

Spraying water into the
unloading hopper to reduce
dust during the operation of
the grabber.

Jetty washwater and drains to
be treated in a settling pond.

The supernatant to be
recycled for use in water
spraying.
Use enclosed conveyor
system.

Water sprinkler system, with 6
sets per pile all-around each
pile.

Wind fence to deflect wind
from the sea to blow on the
piles. Wind fence 6 m high
and 700 m long.

Dead storage to be
compressed and covered with
soil and grass.

Fire protection system
Coal pile laid on high density

polyethylene sheet. Leachate
to be conveyed to treatment

All are complied with. Ambient
air  quality  still meets
standards.

Fully complied with. No dust
observed during the mission.
Ambient air quality still meets
standards.

Fully complied with. No dust
observed during the mission.

Ambient air quality still meets
standards.

Fully complied with.

Fully complied with
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Operations

Scope or Nature of Activities

Environmental issues and
Potential Impacts

Proposed Mitigation
Measures

Compliance and
Performance

Power Generation

Coal is pulverized and burnt in a boiler
furnace to generate high pressure
steam. The steam is used to run two
steam turbines. The exhaust steam is
condensed in a condensor system and
the water is fed back to the boiler.
About 10,000 tonnes of coal are used
per day. The steam condensing system
is operated on a once-through basis
using sea water as cooling water.

Drainage from the coal piles.
Potential sea pollution.

Visual impact

Gasseous emisssions from
coal combustion. Major
pollutants are dust (TSP and
PM10), sulfur dioxide (SO2)
and nitrogen oxides (Nox).
Carbon dioxide is not
considered a pollutant.

Fly ash and bottom ash
disposal. Estimated combined
quantity about 1,000 tonnes
per day.

facility.

Drainage from the coal piles
to be conveyed to the settling
pond.

Tree planting to minimize
asthetic impact.

Use low sulfur coal to
minimize SO2 emission. Coal
sulfur content not to exceed
0.45% on an annual average
basis and not to exceed 0.7%
at any time.

About 70% of the flue gas is
to be treated in a flue gas
desulfurizing unit (FGD) to
remove SO2.

Thermal Nox is reduced
through using a low Nox
burner with separate overfire
air (SOFA).

Particulates in flue gas are
removed by electrostatic
precipitators.

Flue gas is discharged
through a 200-m stack.

Ash to be sold to cement
plants and concrete product
manufacturers. All ash
produced is currently sold.

Ash silo for 1-day onsite

Fully complied with

Fully complied with

Fully complied with

Fully complied with

Fully complied with

Fully complied with

Fully complied with

Fully complied with

Fully complied with

9Z
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Operations

Scope or Nature of Activities

Environmental issues and
Potential Impacts

Proposed Mitigation
Measures

Compliance and
Performance

Impacts of sea  water
abstraction on marine

Sea disposal of warm spent
cooling water. Total volume
5.34 million m3 per day.

Wastewater from boiler water
treatment unit and boiler
blowdown.

Wastewater from about 280
persons working in the power
plant.

storage.

Reserved land for ash
disposal, about 100 rais.

Low flow velocity in the intake
channel.

Use travelling screen to
prevent entrainment of marine
animals in cooling water

About 60 % of the spent
cooling water is diverted to
the FGD. The FGD effluent is
aerated to raise the pH level
and lower the temperature
before it is discharged into the
sea with the remaining spent
cooling water.

Wastewater treatment facility

to be provided.

Wastewater treatment facility
to be provided.

Fully complied with

Fully complied with

Fully complied with

Fully complied with

Fully complied with

Fully complied with
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Table A6.5: Environmental Monitoring Program Implemented by the Project

Project Parameters Stations/Location Monitoring Frequency
During Construction
A. Power Plant
1) air quality TSP, PM10 One station at Wat Ta Kuan Monthly, one day sampling
2) noise level Ambient noise level One station at the construction site Quarterly, each noise measurement is

B. Coal Unloading Facilities
1) air quality

2) sea water quality

TSP, PM10

TSS; floatable oil & grease;
transparency; and fat, oil & grease.

Three stations, one station at Wat Takuan
and two stations at the construction site, one
upwind and one downwind.

Three stattions:

-Berth construction site
-IEAT port approach channel
-west side of Koh Saket

continuous for 3 consecutive days

Once every six months. Each
monitoring is carried out continuously
for 3 consecutive days.

Once every six months, sea water
samples are collected at low and high
tides for laboratory analysis

During Operations

A. Coal unloading, transport
and stockpile

Regular Monitoring

1) air quality

2) noise level

3) sea water quality

TSP, PM10

8-hour average noise level

TSS; floatable oil & grease;
transparency; and fat, oil & grease.

3 stations

Station 1: to the northeast of the coal piles
(upwind)

Station 2: to the southwest of the coal piles
(downwind)

Station 3: Ban Ta Kuan (downwind area in
the summer)

1 station at coal unloading area

3 stations:

Station 1: at the weir box area

Station 2: approach channel, about 500 m
from the jetty

Station 3: to the west of Koh Saket

Twice a year, one in the summer and
another one in the cold season; three
days continuously each time.

8-hour continuous measurement,
once per year

Twice a year, conducted at low tide
and at surface and mid-depth

8¢
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Project

Parameters

Stations/Location

Monitoring Frequency

4) leachate

Additional Monitoring during
maintenance dredging

5) sea water quality

B. Power Plant

Regular Monitoring
1) coal quality

2) pollutants in flue gas

3) air quality

4) seawater quality (treated
FGD effluent & spent cooling
water)

5) wastewater quality

6) discharged water quality

7) Seawater Quality in the Gulf
of Map Ta Phut

8) ambient noise

heavy metals.

suspended solids; turbidity

Sulfur and other physical and
chemical properties

TSP; SO2; Nox;temperature;
pressure; velocity; oxygen; CO;
opacity

TSP; PM10; SO2; Nox

Temperature, pH, Residual Cl

Temperature, pH, dissolved oxygen
BOD, Total SS, Total Phosphrus,
Total Nitrogen

Hg, Cd, Cl

Salinity, DO, pH, Transparency,
Total SS, Total DSS, fat, oil,
grease, nitrate, phosphate, heavy
metals (total Hg, Pb, Cd and Cr)
Phytoplankton and Zooplankton

Leqg 1 hr; Leq 24 hr, Ldn, Lmax, Ln
(n-5, 10,50, 90, 95)

monitoring wells, adjacent to the coal piles

same stations as those for the regular
monitoring

the loading port

stack

Wat Ta Kuan

Map Ta Phut School
Map Ta Phut New Town
PTT housing area

Effluent outfall

wastewater from wastewater treatment plant

Discharged water from cooling water outfall
Canal Unit 1

IEAT Port Approach Channel

BLCP's intake canal
BLCP's discharged point

Power plant

During dredging, at least 3 times per
week

Every shipment

continuous monitoring and manual
monitoring every 6 months

continuous monitoring, manual
monitoring twice a year to cross-check
the results of the automatic

continuous monitoring. The manual
monitoring is to be carried out
continuously for 3 consecutive days.

Continuous monitoring

every 6 months

every 3 months

four times per year, each time 7 days
continuous measurement
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Parameters

Stations/Location

Monitoring Frequency

Project

Leqg 1 hr; Leq 24 hr, Ldn, Lmax, Ln
(n-5, 10,50, 90, 95)

Wat Ta Kuan

two times a year, each time 7 days
continuous measurement

o€
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(d) Cooling Water System

15. The Project uses about 5.6 million m* of sea water per day for condensing the exhaust
steam. The intake channel is designed to limit the flow velocity to less than 1.5 m/second to
minimize physical damage to marine animals. Further, the inlet works has two traveling screens
to prevent small marine animals from entering the pumps. After receiving heat from the exhaust
steam, the temperature of the spent cooling water is raised from 28-30 °C to about 38-40°C.
The spent cooling water is discharged into the sea through two large channels, one for Unit 1
and another for Unit 2. In 2008, the spent cooling water discharged into the sea had
temperatures in the range of 35-36 °C and the residual chlorine was less than 0.02 mg/l
compared with the national standards of not exceeding 40 °C and 1 mg/l, respectively.

D. Environmental Monitoring and Reporting

16. The Project has been meeting all environmental monitoring and reporting requirements
as agreed with ADB and the government agencies concerned. The Project installed and
operated continuous, computer-based, monitoring systems for the flue gas, ambient air quality,
and spent cooling water. The monitoring data are sent directly online to the data system of the
agencies concerned. In addition, the Project submits semi-annual monitoring reports to the
agencies concerned.

17. The Project’s environmental management and monitoring is periodically reviewed by the
communities through arrangements described in Section E.

E. Community Participation in Environmental Management

18. Community participation in the environmental management and monitoring is made
through three committees: (i) the Tripartite Committee; (ii) the EIA sub-committee on site audit;
and (iii) the EIA monitoring committee. The Tripartite Committee involves all stakeholders at the
policy level. It consists of 22 members, with 11 representing the authorities concerned, 9
representing the local communities, and 2 from the Project. The Tripartite Committee holds
meetings every two months to review community relation activities, the Project’s environmental
performance, third party reports for environmental monitoring results, and third party reports for
the EIA sub-committee on site audit. Public complaints can be made through the Project’s call
center and the three committees. After the meeting, the Tripartite Committee usually conducts a
site inspection.

19. The other two committees involve all stakeholders at the operational level. They are also
represented by local communities, NGOs, the Project and the national and local agencies
concerned. The EIA subcommittee on site audit meets every month while the EIA monitoring
committee meets every two months.

20. In addition, the Project provides information to the public through its website
(www.blcp.co.th) and its Kiang Saket Energy Center.

21. In 2008, five public complaints were made regarding visible plume from the stack, stack
lighting, dust from the temporary ash storage area, air pollution, and dust in a condominium. All
public complaints were investigated and clarified to the satisfaction of the complainants.
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F. Health and Safety

22. All personnel have annual health examinations. No cases of occupational health were
identified.

23. The safety performance of the Project was satisfactory, as indicated by the low levels of
injuries and safety incidents. In 2008, only one minor fire incident and 6 minor injuries occurred
including 5 cases of medical assistance and one case of medical treatment.

G. Social Performance

24, The Project has been actively involved in a number of social projects designed to assist
local communities. These projects could be considered as part of the Project’s corporate social
responsibility. Ongoing community projects in 2009 include:

1. Kiang Saket Energy Center

25. The Project established Kiang Saket Energy Center (KESC) adjacent to the power plant
complex to disseminate information and knowledge on energy and the Project’'s power plant
operations and environmental management. KSEC welcomed 7,724 visitors in 2008 and 1,162
visitors for the first two months of 2009.

2. Production of Cement Blocks using Cement and Fly Ash

26. A group of about 20 local people organized themselves to produce cement blocks on a
commercial basis using fly ash supplied by the Project. The Project supplied machines and
equipment for cement block making. Abut 80% of the participants were satisfied with this
community development project.

3. Hydroponics Vegetable Farming

27. The Project provided facilities for 18 hydroponics vegetable farming sites, of which 6
sites are in three schools, 2 sites in one community and 10 sites in the nearby navy base.
About 200 participants are involved in the farming effort. The Project monthly records the
vegetable outputs and income monthly for benefit evaluation purposes. About 80% of the
participants were satisfied with this community development project.

4, Mussel Farming

28. The Project provided financial support to a group of 176 local people to start mussel
farming using a technology developed by a local marine research institute. The venture has
been successful so far, generating substantial income to the participants averaging about
338,000 Baht per year. About 82% of the participants were satisfied with this livelihood
development project.

5. Mangrove Rehabilitation and Conservation

29. The mangrove rehabilitation and conservation (MRC) project is the Project's largest
community development effort. Its implementation takes five years commencing in 2008. The
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MRC project will rehabilitate and conserve about 32 hectares of degraded mangrove forest in
Rayong municipal area. The objective is to use the rehabilitated and conserved mangrove forest
for recreational, research and ecological purposes. The Project has allocated 12.6 million Baht
for the implementation of the MRC project.

30. The MRC project was initiated and participated in by about 300 people from Rayong
Municipality, 5 groups of local coastal fishermen, and 8 groups of community mangrove
conservationists. Oversight of the implementation of the MRC project is carried out by a project
committee consisting of representatives from 10 national and local government agencies
involved in mangrove conservation. Detailed surveys have been made to establish baseline
conditions of the mangrove area before the implementation of the MRC project. Opinion surveys
of the participants will be annually surveyed.





