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I.

INTRODUCTION

1.
As an important basis for developing the industry sector and infrastructure, and
ultimately increasing the quality of life of the people in Viet Nam, the Vietnamese Government
has set the expansion of power generation as a high priority. Viet Nam’s power sector has
achieved a fairly high growth rate thus far. The total installed capacity of the power generation
system increased from 4,013 megawatts (MW) at the end of 1993 to 5,765 MW at the end of
1999. The average growth rate during this period was 15.5 percent per annum. Based on the
Master Plan for Power Development No. 5, the development policy for Vietnamese power for
the period 1996-2010 contains the following key points regarding thermal power energy
development: (i) the use of national natural gas reserves as an important basis for power
generation; (ii) natural gas, as a clean and economical fuel, to be utilized as the primary fuel
source for the latest combined cycle technology; and (iii) combined cycle power plants to be
located predominantly in the vicinity of the gas pipelines, such as the Phu My and Ba Ria sites.
2.
Based on this policy, the Phu My Power Generation Center (PMPGC) has been
approved by the Government for the installation of five combined cycle power projects, 1 to
increase the power generation capacity and fulfil the future power demands of Viet Nam. On 28
October 1997, the Ministry of Industry (MOI) issued a request for a proposal for the right to
develop the Phu My 2.2 Power Project at the PMPGC site under a build-operate-transfer
investment structure. The Project was awarded to a consortium comprising Electricite du
France International, Sumitomo Corporation, and Tokyo Electric Power Co, Inc. in January
1999. The Phu My 2.2 Project is a 715 MW combined cycle power plant. The design operating
life of the plant is 30 years. The term of the Project will be 20 years from the commercial
operation date, after which the plant will be overhauled and transferred at no cost to MOI. Upon
receipt of its investment license, the consortium established the Mekong Energy Company Ltd.
(MECO) as a limited liability company in Viet Nam. MECO will subsequently implement the Phu
My 2.2 Project on behalf of the shareholders.
3.
The original environmental impact assessment (EIA) report on the Phu My 2.2 Project
was prepared by a team of international and domestic experts, finalized in April 2001, and
submitted to the Ministry of Science, Technology and Environment (MOSTE) for approval. In a
letter of 25 May 2001, MOSTE approved the Project. A revised and upgraded EIA report based
on the April 2001 report was prepared by a team of experts of the Consortium Colenco Power
Engineering Ltd in Baden, Switzerland and Fichtner GmbH & Co. KG in Stuttgart, Germany. The
revised and updated EIA complied with the environmental standards, EIA procedures, and
requirements of the Vietnamese Government, the Asian Development Bank (ADB), and the
other financiers of the Project as listed in Appendix 1. MOI prepared an EIA for the whole
PMPGC, which was reviewed and approved by MOSTE on 5 December 2001, although the
Project was exempted, as it was planned and approved by Electricity of Vietnam (EVN) before
the promulgation of the EIA law in 18 October 1994.
4.
The proposed Project is classified by ADB under category A, a project with significant
potential impacts if the appropriate mitigating measures are not properly implemented and
operated. As a category A project, this Summary Environmental Impact Assessment (SEIA) is
circulated to ADB’s Board of Directors 120 days prior to anticipated loan approval. The SEIA is
also available on ADB’s website. The original EIA report is in Vietnamese. Copies of this SEIA
and its Vietnamese translation are available at the ADB project office or at the project
1

Approval No. 1177/QD-KHDT issued by the Ministry of Industry on 31 July 1997.
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proponent’s office. The main EIA report is also available on request at ADB’s project office. The
EIA and SEIA are documents of the borrower and have not been endorsed or evaluated by
ADB. The EIA and SEIA documents are circulated for comments and suggestions from
interested parties. ADB’s evaluation of the Project’s impacts will include comments and
suggestions received if those are relevant to the Project and will be included in the loan
document submitted to ADB’s Board of Directors.
II.

PROJECT DESCRIPTION

5.
The Phu My 2.2 Power Project with a power generation capacity of 715 MW will be
installed at PMPGC. The implementation of PMPGC is programmed to include five individual
power generation projects to be implemented to match the projected electricity demand. The
Vietnamese Government has given high priority to the Project, as it is a core component in the
economic and social development of Ho Chi Minh City and surrounding provinces. PMPGC is
located near the town of Phu My in the district of Tan Thanh in Ba Ria–Vung Tau Province,
approximately 75 kilometer (km) southeast of Ho Chi Minh City. The site is approximately 40 km
from the port of Vung Tau, in the industrial corridor between Ho Chi Minh City and Vung Tau,
and is linked by a major highway (National Road 51) running from Vung Tau port to the
proximity of the site. PMPGC is about 2 km from National Road 51 and 2 km from the banks of
the Thi Vai River. The vicinity map of the project site showing the important landmarks and
settlements is shown in Figure 1.
6.
The development schedule of PMPGC depends, to a large extent, on the availability of
finance and on the growth rate of power demand. PMPGC will have a total generation capacity of
3,815 MW. Phu My 1 and Phu My 2.1 have a capacity of 1,090 MW and 860 MW, respectively,
and are currently operating at 700 MW and 550 MW capacity. Aside from the proposed Project,
Phu My 3 and Phu My 4 are planned to have a final capacity of 720 MW and 430 MW,
respectively. All five will use combined cycle technology with natural gas as the main fuel.
7.
PMPGC covers a total area of approximately 128 hectares (ha), in which only 8 ha will
be utilized by the Phu My 2.2 Power Project. Site preparation for the installation of the plant will
be restricted to this area. Other areas within PMPGC may have connection to the Phu My 2.2
Project but are not considered to be a part of this project (i.e., cooling water supply/discharge
systems and main transmission line). To attain economies of scale, all the common
infrastructure systems such as roads, cooling water supply intake and outlet structures, canals,
gas pipeline, gas metering stations, and power transmission have been developed along with
the first power plant, although connections and conduits within the assigned area will have to be
included in the Project. The Phu My 2.2 power plant will consist mainly of two gas turbine
generator units, two heat recovery steam generators, and one steam turbine generator set. The
main design and operational data of this plant are summarized in Table 1.
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Table 1: Main Design and Operational Data of Phu My 2.2 Power Plant
Item
Plant location
Completion schedule
- Commercial operation
- Construction period
Annual operational time
Annual average plant load factor
Annual equivalent full load operation
Plant thermal efficiency
Net heat
Net power generation capacity
Annual net power generation
Plant concept:
- Technology
- No. of gas turbines
- No. of steam turbines
- No. of heat recovery systems
- No. of stacks (main and bypass)
Type of fuel
- Main fuel
- Emergency fuel
Cooling water:
- Demand
- Maximum temperature rise
- Intake
- outtake
Emissions:
NOx
- Natural gas
- Distillate oil (max. 5 days/year)
SO2 (distillate. oil; max. 5 days/year)
CO (gas / oil)
Noise level:
- Phu My Complex boundary
- Equipment (1 m distance)

Data
Phu My Industrial Zone
September 2004
24 months
7,884 h/annum
75%
6,570 h/annum
54.7%
6,580 kJ/kWh
715 MW
4,698 GWh
combined cycle system
2
1
2
4
natural gas from Nam Con Son
distillate oil (max. 5 days per year)
3

17 m /s
7°C
Sao River
Thi Vai River
3

52 mg/Nm
3
119 mg/Nm
3
376 mg/Nm
3
20/30 mg/Nm
70 dB(A)
90 dB(A)

CO=carbon monoxide, dBA=decibel acoustic, GWh=gigawatt hour, h/a=hour per annum, kJ/kWh=kilojoule per
kilowatt hour, m3/s=cubic meter per second, mg/Nm3=milligram per standard cubic meter, MW=megawatt,
NOx=oxides of nitrogen, SO2=sulfur dioxide.
Source: Environmental Assessment Report for Build Operate and Transfer Project Phu My 2.2 715 MW Combined
Cycle Power Plant by Colonco / Fichtner, January 2002.

8.
The power plant will use the natural gas from the Nam Con Son field with gross calorific
value of 37-47 megajoules (Mj) per standard cubic meter (Nm3). It has a very low sulfur content
of less than 36 parts per million by volume. During start-up and in emergencies when natural
gas is not available, petroleum distillate will be used. Two storage tanks for petroleum distillate
will be built within the plant site. The petroleum distillate has a calorific value of 44.8-46.1
Mj/kilogram and a sulfur content of 0.7 percent. It is expected that petroleum distillate will be
used for fewer than five days a year.
9.
The power plant will require 30-50 cubic meters (m3)/hour (h) of fresh water for potable
use of the personnel, for demineralized water for the boilers, and for other utilities under normal
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operating conditions when it uses natural gas for fuel. During emergencies, when distillate oil is
used, the freshwater requirement will increase to 160 m3/h. The Water Supply Utility Company
for Ba Ria will supply the fresh water to PMPGC. The Project will not utilize groundwater. For
cooling purposes the Project will utilize saline water from the Sao River at 17 m3/second (s). The
water intake from the Sao River is located at the northeast corner of the project site. The cooling
water intake has a capacity of 90 m3/s to serve the whole complex. The main channel of the
intake water structure has been built, and the distribution channels are under construction as
part of the whole PMPGC development. The warm water will be discharged at the eastern
boundary into the Thi Vai River. The Sao River is a small tributary of the Thi Vai River. The net
upstream freshwater flow into the Sao River will be 5 m3/s during the rainy season and 3 m3/s
during the dry season. However, in the vicinity of the power plant complex the water exchange
is more than 90 m3/s, primarily from tidal impacts. In the Thi Vai River, the water exchange has
been measured at 10,000 m3/s at the start of the ebb.
10.

The layout and process diagram of the project are shown in Figures 2 and 3.
III.

EXISTING ENVIRONMENTAL CONDITIONS

11.
Phu My town belongs to Tan Thanh District, Ba Ria–Vung Tau Province. It lies on both
sides of National Road 51 from km 44 (My Xuan Commune) to km 47 (Phuoc Hoa Commune). It
is located on the left bank of the Thi Vai River, which is the border between Phu My town and
Can Gio District of Ho Chi Minh City. Phu My was upgraded to a town in August 1994. It is the
administrative center for the district and also a center for the industrial parks of the province. Its
area is approximately 3,173 ha, and the population in 1999 was 10,020 (8,651 in 1998).
A.

Physical Environment

12.
The project site is located in a flat area with an average elevation of 50 meters (m)
above mean sea level (msl). The area has been leveled and fenced as part of PMPGC. Phu My
1 is already operating in single cycle, and the combined cycle is under commissioning. Phu My
2.1 has also been completed and is operating in single cycle. The Phu My 2.2 project site is
located between the two existing power plants. The area slopes gently towards the east to the
Thi Vai River. Five kilometers to the west is Thi Vai Mountain with maximum elevation of 450 m.
The soil in the area is primarily weathered granite deposits with a thin layer of grey sedimentary
clay. At the project site, the grey sedimentary clay is covered with alluvial deposits of fine sand
from the Thi Vai River. The section of the river in the vicinity of the Project is affected by tide
and as a result the soil is highly saline. The grey sedimentary clay has low organic content and
low moisture-holding capacity.
13.
The area has a tropical climate. The average annual temperature varies from 24.8oC in
January to 29.1oC in May. The hottest months are April and May, the coolest months being
December and January. The rainy season, during which 85-90 percent of the annual rains fall,
starts in May and ends in October. The average rainfall during the rainy season varies from 230
to 319 millimeters (mm). During the dry season, from November to April, the monthly rainfall
varies from 9 to 35 mm. The wind velocity varies continuously throughout the year, with a
monthly average of 2.7 m/s in September to 4.4 m/s in March. From May to October, the rainy
season, the wind is mostly from the southwest, and from November to April the wind is from the
east and northeast. From September to December the area is affected by storms, during which
the wind velocity can reach 10 m/s.
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14.
The Thi Vai River is the main river system in the area. The watershed is quite small at 77
square kilometers. However, the Thi Vai River system is strongly affected by tidal movement.
At the project site the river is 10-15 m deep and almost 700 m wide. Tidal movements affect its
depth. In the estuary the minimum water level is 3.5 m below msl, and the maximum is 2.2 m
above msl. At the project site, the tidal fluctuation is dampened to a minimum of 0.151 m above
msl and a maximum of 0.465 m above msl by the natural slope of the river and by the
freshwater inflow. The Thi Vai River is slightly polluted, although it has high conductivity and
dissolved solids concentration from seawater intrusion. The biochemical oxygen demand, which
is a measurement of organic matter, ranges from 3 to 13 milligrams (mg)/liter.2 The coliform
count ranges from 64 to 2400 most probable number (MPN) per 100 milliliters (ml) as measured
from March 1996 to March 1997, when the baseline for the whole PMPGC was established.
Spot sampling in January 2000 and May 2000 showed an increase coliform levels to 43,000
MPN/100 ml, primarily from increased human activity and concentration of houses brought
about by the industrial development of the area.
15.
Although the surface water in the Thi Vai River near the project site is saline from
seawater intrusion, the groundwater has a low dissolved solids concentration. The groundwater
meets the Vietnamese drinking water quality standards except for high acidity (low pH), which
ranges from 4.4 to 5.2 compared with the required pH range of 6.5-8.5. The low pH is the result
of an acidic sulfate layer. The Project will not use the groundwater but will use the water source
described in para. 9.
16.
The ambient air quality was monitored for the whole month of January 2000;
measurements were taken at one-hour averaging time in compliance with Vietnamese
standards. The total suspended particulates (TSP) value was quite high, ranging from 0.28 to
1.45 mg/Nm3 (compared with the Vietnamese standard of 0.30 mg/Nm3).3 The maximum TSP
concentration of 1.45 mg/Nm3 was measured within the PMPGC and is highly affected by
ongoing construction activities. The second highest level was close to the Kyoei steel mill and
Ba Ria port at 0.74 mg/Nm3. The sulfur dioxide (SO2) concentration at the project site and to a
distance of 3 km varied from 0.056 mg/Nm3 to a high of 0.303 mg/Nm3. The highest SO2
concentration was measured in the vicinity of the steel mill and Ba Ria port. The SO2
concentrations are all within the Vietnamese standard of 0.50 mg/Nm3. Oxides of nitrogen (NOx)
were also measured, ranging from 0.033 mg/Nm3 to a high of 0.297 mg/Nm3. The maximum Nox
concentration was measured in the vicinity of the steel mill and Ba Ria port, some 400 m from
PMPGC. The NOx concentrations are well within the Vietnamese standard of 0.40 mg/Nm3.
17.
Noise levels were measured in December 1999 and again in May 2000. The noise level
in December ranged from 54.6 decibels acoustic (dB[A]) at the old jetty to 63.4 dB(A) at Ba Ria
port. The May 2000 measurement showed a similar pattern but at a slightly higher noise level
of 68.1 dB(A) at Ba Ria port. All the noise levels were within the Vietnamese standard for
industrial areas of 70 dB(A).

2
3

The relevant Vietnamese and World Bank environmental standards are shown in Appendix 2.
Aside from the ongoing construction of the Phu My 3 power plant, other major construction activities in the area are
a fertilizer factory to produce ammonia and urea; natural gas holding and distribution facilties; expansion of the
road leading to Ba Ria port; and the roads, drainage, gas pipelines, electricity, and communication facilities for the
Phu My 1 Industrial Zone.
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B.

Biological Environment

18.
The majority of the eastern banks of the Thi Vai River are integrated into an agricultural
ecosystem, the basic characteristic of which is the combination of fresh and brackish water in
the whole Thi Vai basin caused by tidal currents in the estuarine area. On the arable land the
dominant trees are cashew and eucalyptus, and upland crops such as tapioca, corn, green
bean, and soybean are grown. Fruit trees are also cultivated, primarily banana, longan, and
coconut. The wild vegetation is limited to grass, and in the estuary primarily mangrove. In the
western section of the Thi Vai estuary and on the other side of the Thi Vai River from PMPGC is
a dense mangrove forest belonging to Can Gio District. The mangrove forest was heavily
destroyed during the Vietnamese War from chemical spraying primarily with “agent orange,”
was rehabilitated as part of the government reforestation project after the war, and has been
designated by the United Nations Educational, Scientific and Cultural Organization (UNESCO)
as a Man and the Biosphere reserve. The Can Gio mangrove reserve covers an area of
approximately 27,000 ha of a total reserve area of 75,000 ha. The reserve’s eastern boundary is
approximately 2 km from the project site. More than 200 animal species including 72 salt marsh
species have been observed in the biosphere reserve zone. The mangrove swamp has also
attracted 14 migratory bird species as well as 22 local bird species.
19.
The Sao River ecosystem has been disrupted by pollution of the river system by
industrial discharges 15 km upstream. Ciliata species have been observed since 1995 in the Thi
Vai River and were noted to appear in large numbers in recent years. Ciliata play a pivotal role
in the decomposition of organic matter because of their heterotropic and necrotic characteristic,
allowing them to readily adjust to changes in dissolved oxygen concentration caused by the
decomposition of organic matter. A similar species structure was noted for zooplankton
especially zoobenthos. Polycheata, which requires continuous distribution of settled organic
matter, was noted to predominate in Go Dau port and at other points such as the gate at Moung
canal, Long Tho, and the Sao River.
20.
The fish species in the Thi Vai River are divided into two categories. In the estuarine
region, sea species dominate, with more than 20 species of fish and 11 species of shrimps and
crabs. The fish include white goby, tassel fish, mullet, and pama croaker. Penaeus monodon
and P. merguinesis are the most prominent shrimp species. The fish in the vicinity of PMPGC
and upstream have been affected by pollution. While the water physical and chemical quality
may show that the water has a high level of dissolved oxygen and organic matter concentration,
the change in biodiversity is a more sensitive indicator of pollution. Species composition is
easily altered by migration of a highly sensitive organism and by the predominance of a species
able to utilize the additional food and adjust to changes in the environment such as the ciliata.
21.
Within the project site itself, the biological environment consists primarily of grass, which
is cut from time to time for security and safety reasons.
C.

Sociocultural Environment

22.
The town People’s Committee, an official government administration agency, governs
Phu My town. As with other towns in Viet Nam, in Phu My town there are political-social
organizations, e.g., the Communist Party, Youth Communist Union, Women’s Union, Viet Nam
Fatherland Frontier, etc. These organizations are responsible for the socioeconomic
development of the town. Buddhism and Catholicism prevail in the town, with 70 percent of the
population being followers of one or the other. Almost opposite the People's Committee office in
Tan Thanh District is an area called Dai Tung Lam, which has a pagoda, with a main temple
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and many small pagodas adjacent. There are also many small pagodas scattered around the
residential areas, which have attracted numerous tourists and devotees. In addition are found a
Cao Dai temple and both Catholic and Protestant churches.
23.
Apart from the improvement of National Road 51, Phu My town has built 4.2 km of new
road. At the same time, the town has carried out annual maintenance of its existing roads, 4 km
of which were upgraded with direct investment from the district. As the Thi Vai River is deep and
its bottom is solid, many deep river ports such as Go Dau, Phu My and Ba Ria-Serece have
been situated here. In the future, Cai Mep port (in Thi Vai estuary) and Sao Mai - Bei Dinh port
(at Vung Tau) will grow rapidly, serving factories and industrial parks along the river. The
transportation system of Phu My is very conducive for economic development in the area.
24.
Due to efforts to increase the capacity of the electricity supply and to expand its
distribution network, 1,325 households now use electricity, accounting for 76 percent of the total
households in the town.
25.
In 1998, there were 37 United Nations Children’s Fund wells, 335 drilled wells, and 1,198
dug wells. The water in most of them has a relatively low pH in the dry season.
26.
The main occupations of the local inhabitants are farming, husbandry, aquaculture,
fishing, salt making, and forestry. A small number earn their living by trading, services, and
handicrafts. In previous years, economic growth in the town increased significantly. The total
production of the town was D12.7 billion in 1995, which increased to D51.6 billion in 1999,
yielding an annual average growth rate of 46.8 percent. Determining the important role of
agriculture, Phu My town changed the structure of cultivation and husbandry to intensive
production methods, and at the same time developed an area specifically for vegetables with
higher value and improved output. The turnover of agriculture increased by 74 percent within six
years (from period 1994-1999) with an annual growth rate of 19.6 percent. Change in the
density of husbandry accounted for 47 percent of the overall growth. Under the influence of
brackish and saline water, intensive shrimp farming is the prevailing method of aquaculture
along the Thi Vai River; the most valuable species being P. merguinesis and P. monodon. The
area of shrimp culture was 50 ha in 1995 and only 29 ha in 1999, although the area planned for
aquaculture was 493.2 ha. The fishing output in 1994 in the zone from the project site (Phu My)
to the Thi Vai estuary was highest (1,495.7 tons [t]) while that of the zone from the project site to
Go Dau was lower (1,105.6 t). Due to the reduction of fish resources, the fishing output of Phu
My town, which was more than 100 t in 1995, became less than 50 t in 1999. The main reasons
were water pollution caused by the food processing plants situated upstream, and reduction of
the aquaculture area. Trading activities and services of Phu My town have been encouraged,
and business has expanded to meet the increasing demands of local inhabitants. The earnings
of this sector went from D1.95 billion in 1994 to D29.5 billion in 1999, a 15-fold increase with an
average growth rate of 46.2 percent per annum, accounting for 56.8 percent of gross domestic
product. However, the variety of businesses pursued is not sufficiently diverse, and the goods
produced are not sufficiently abundant, with the majority of businesses being involved with small
trading/services or the food industry.
27.
The handicraft sector has been stabilized, and the expansion of activities for household
type industries is now directed towards food processing; machine and tool manufacturing; and
overhaul and repair of cars, electronic appliances, and refrigerators. The turnover of this sector
in the town was D540 million in 1994, increasing to D8.950 billion in 1999 at an average growth
rate of 52 percent per annum, and accounting for 18.2 percent of gross domestic product.
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However, due to the small scale of production and the lack of advanced technology, its products
are still crude and cheap, and as yet do not meet export standards.
28.
Local authorities have implemented health care for the inhabitants, with vaccination
programs effectively carried out (97 percent of the population), and the spread of epidemic
diseases has been stopped. Due to the proficient performance of the population control program
and the associated propaganda, the natural population growth rate has been reduced. The
annual population growth rate was 1.75 percent in 1999 compared with 2.10 percent in 1990. In
1999 the rate of infant malnutrition was reduced to 21 percent from 30 percent in 1997.
29.
Fourteen classrooms and auxiliary facilities of primary schools and kindergartens have
been built. The town also allocates an adequate budget to repair available classrooms, and is
able to meet the demand for education and educational progress in the region. Authorities also
pay attention to and cooperate with the education sector to improve the quality of learning and
teaching. The number of pupils is increasing at an average rate of 5 percent per annum. One
hundred percent of 6-year-old children attend school. One hundred percent and 83 percent of
pupils pass the graduation examinations of primary school and secondary school, respectively.
30.
There are no archaeological sites in the project area, but according to the Department of
Science, Technology and Environment of Dong Nai Province, there are cultural relics of the
Bronze Age in Hac Dinh village, 5 km from the project site to the northeast.
IV.

PROJECT ALTERNATIVES

31.
The first alternative evaluated is the “No Project Option.” Agriculture and fishing in Phu My
and the surrounding district are declining because of the poor soil conditions, pollution of the
streams, and land conversion. There is very strong pressure for reasons of economics and survival
to encroach on the mangrove reserve and forest reserve for fuel and food. Electricity supply will
reduce the dependence of the people on biomass for fuel, and employment in the factories will
allow them to buy food grown in other areas, especially from Mekong Delta, where agricultural
productivity is much higher and there is surplus food production not only for Viet Nam but for
export. Cheaper and more reliable electricity supply will allow the upstream factories to operate
their wastewater treatment plant more efficiently. The “No Project Option“ is not an attractive
alternative.
32.
The potential power generation alternatives (including flue gas desulfurization) are
generation of 715 MW by an oil-fired conventional power plant and generation of 715 MW by a
coal-fired conventional power plant. The results of this investigation show that the negative
environmental impacts of these alternatives are much higher than those of the Phu My 2.2 plant
concept using natural gas as shown in Table 2. Fuel oil and coal will (i) generate higher carbon
dioxide (CO2), NOx, and SO2 emissions; (ii) require more cooling water; (iii) need additional
chemicals such as lime for desulfurization; (iv) require a large land area for disposal of residues,
primarily ash and gypsum; (v) cause congestion of the land and sea transport system for coal
and fuel hauling; and (vi) risk oil spill. Table 3 summarizes the pollutant load on the environment
of alternative power generation technologies. There is no hydropower or geothermal potential in
the area. Considering all the above, the plant concept of Phu My 2.2 is the most suitable
technology selection for generation of 715 MW of power at the PMPGC site. This plant concept
is based on modern combined cycle technology with high thermal efficiency and relatively low
environmental impact.

12
Table 2: Comparison of Emissions from Alternative Fuels

Pollutant

Unit

CO2
SO2
NOx without NOx Removal
a
NOx with NOx Removal )

Phu My
Gas-Fired
Combined Cycle
Power Plant

kg/MWh
kg/h
kg/h
kg/h

Conventional
Oil-Fired Power
Plant

Conventional
Coal-Fired Power
Plant

671
830
737
304

855
1049
1399
385

384
<1
200

a

) For coal- and oil-fired power plants
CO2=carbon dioxide, kg/h=kilogram per hour, kg/MWh=kilogram per megawatt hour, NOx=oxides of nitrogen,
SO2=sulfur dioxide.
Source: Environmental Assessment Report for Build Operate and Transfer (BOT) Project Phu My 2.2 715 MW
Combined Cycle Power Plant by Colonco / Fichtner, January 2002.

Table 3: Comparison of Emissions from Alternative Technologies
(as percentage of relevant standards)

Pollutant

Standard

Gas
Combined Cycle

Distillate Oil
Combined Cycle

SO2

VES
WB
VES
WB

0
0
5.2
41.6

75.2
32.4
11.9
72.1

NO2

Gas
Simple Cycle
0
0
5.2
41.6

Distillate Oil
Simple Cycle
75.2
42.4
11.9
72.1

NO2=nitrogen dioxide, SO2=sulfur dioxide, VES=Vietnamese environmental standard, WB=World Bank environmental
standard.
Source: Environmental Assessment Report for Build Operate and Transfer (BOT) Project Phu My 2.2 715 MW
Combined Cycle Power Plant by Colonco / Fichtner, January 2002.

33.
In terms of location, the site was selected because of the following reasons: (i) a natural
gas pipeline is available in close proximity to the gas fields; (ii) the area is programmed for
industrial site development requiring electricity, and locating the power plant close by reduces
transmission line losses; (iii) basic infrastructure is available; and (iv) technical and maintenance
support from other power plants is available. The location and generating capacity at Phu My
have been studied and evaluated as part of the master plan for the whole Viet Nam grid.
V.

PROJECT IMPACTS AND MITIGATION MEASURES

34.
The Project, including the construction and operation of the Phu My 2.2 power plant, will
play a very important role in the development of Viet Nam’s energy sector, particularly in the
southern part of the country. It will promote the industrialization and modernization policy of the
Government in the coming decades as well as create a great opportunity for proper change in
land use, and overall socioeconomic development of the Southern Economic Focal Zone.
Beside significant beneficial impacts, and despite the use of modern combined cycle technology
and natural gas as the primary fuel, the Project may cause minor negative effects on the
environment. But the design and approach of the implementation are intended to minimize such
negative effects. The Phu My 2.2 Power Project is part of the total PMPGC with a final total
generation capacity of approximately 3800 MW. The Project will contribute 715 MW,
approximately 19 percent of the total output. The site has already been developed for PMPGC
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including the Phu My 2.2 Project. For example, the fuel oil jetty and the cooling water intake and
discharge systems are already constructed, and only the interconnection to the new power
generation unit will have to be completed. No agricultural or forested land has to be removed
due to the Phu My 2.2 addition to the complex.4
A.

Physical Environment

35.
Table 4 summarizes the main impacts of the Phu My 2.2 Power Project during the
construction phase. In addition, the table contains a short assessment of each individual impact
and the applied mitigation measures. As an overall assessment, it can be stated that there will be
no serious impacts during the construction period, since at the PMPGC site two power plants have
already been constructed (Phu My 1 and Phu My 2.1), imparting sufficient experience to the local
authorities, local people, and workers.
Table 4: Main Project Impacts and Mitigation Measures during Construction Phase
Impact

Possible Effects

Clearing land of
local people

Resettlement and
compensation of people

Land used

Space requirement

Traffic /
transportation

Increase in traffic volume

Construction labor Increase in air
and
noise, and waste
activities

Socioeconomic
effects

pollution,

Employment aspects

Assessment / Mitigation Measures
All required activities already performed in
connection with Phu My Power Generation
Center construction
Approximately 8 ha of total 128 ha of the Phu
My site required
Temporary effect; transport of main plant and
equipment by waterway; keep the traffic slow
for safety
Temporary effects; avoid dust pollution by
periodic watering of site during civil works;
comply with local regulation and avoid noisy
activities during night; wastewater and solid
waste disposal according to local regulations
Positive effects on temporary employment for
local workers

ha=hectare.
Source: Environmental Assessment Report for Build Operate and Transfer (BOT) Project Phu My 2.2 715 MW
Combined Cycle Power Plant by Colonco / Fichtner, January 2002.

36.
The main energy and mass balances as well as emissions of the Phu My 2.2 power
plant are shown in Figure 3. This plant will be only one of the five power plants that will be
located at PMPGC, all in close proximity to each other. Several of the required supply and
disposal systems (e.g., cooling water supply and discharge) belong to PMPGC (Electricity of
Vietnam) and will be used by all five plants. Considering the closed locality of the plants and the
common supply and disposal systems of PMPGC, the operational impacts can be divided into
4

The area was a military camp during the Vietnamese war but was then abandoned. The present administration at
PMPGC recollects that 46 families had encroached on approximately 20 ha of the 128 ha of the Phu My complex in
1996 when the land was acquired for redevelopment. PMPGC has lost track of the whereabouts of the 46 families,
as most opted to receive cash compensation and moved out of the area rather than accept a smaller plot of land in
Phu My township across National Road 51. Officials of the Management Board of Ba Ria-Vung Tau Industrial Zone
were of the opinion that, with the compensation paid, it was rational for the recipients to buy land use rights in other
areas with higher productivity. In Viet Nam all land is part of the public domain, and occupiers have only land use
rights. Encroachers do not have land rights, but in this particular case they were compensated.
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two groups. The first group of impacts, which can be directly controlled by each individual power
plant, are (i) flue gas emissions into the atmosphere (e.g., NOx, SO2, carbon monoxide), (ii)
cooling water supply and discharge within the plant boundary, (iii) noise within the plant
boundary and closed area belonging to each plant, (iv) wastewater discharge within the plant
boundary, and (v) solid waste disposal. The second group of impacts, which are collective and
cannot be directly controlled by the individual power plants (i.e., affect the entire PMPGC) are (i)
cumulative impacts on the ambient air quality, (ii) cooling water uptake from the Sao River and
discharge into the Thi Vai River, and (iii) noise outside of PMPGC. Considering these aspects,
Table 5 summarizes the main operational impacts of the Phu My 2.2 Power Project.
Table 5: Main Project Impacts and Mitigation Measures during Operation Phase
Impact
Climate
Emissions

Ambient air
quality
Noise
Fresh water
demand
Cooling water
demand

Wastewater
discharge

Cooling water
discharge

Cooling water
intake
Solid waste
disposal
Socioeconomic
effects

Possible Effects

Assessment / Mitigation Measures

Minimizing of specific CO2 emissions by high plant efficiency
and natural gas as fuel (384 kg/MWh)
NOx and SO2 pollution Limitation of NOx emission by applying modern combustion
3
technology (gas 52 / oil 119 mg/Nm ); limitation of SO2 emission
by using of oil for maximum of 5 days/year
Increase in pollutant
Impact minimized because all plants at PMPGC are based on
concentration
combined cycle system with gas as main fuel (relatively low
emissions); stack height supports good dispersion
Plant surroundings
Applying noise protection measures such as silencers and
barriers to meet required standard
3
Water availability
Fresh water demand of 30-50 m /h, which will be supplied by Ba
Ria Vung Tau Water Company via existing PMPGC water pipe
system
Water availability
Limited demand because of combined cycle technology; about
70% of power will be generated by gas turbines, which do not
need cooling water; maximum demand for Phu My 2.2 about 17
3
3
m /s, for total PMPGC about 90 m /s
River pollution
Applying of wastewater treatment such as neutralization of
wastes from demineralizer, septic tank for domestic sewage,
and oil separator for drains in oil storage area to meet required
standards
Limitation of cooling water temperature increase to maximum of
Temperature
7°C; use of suitable discharge system with appropriate spacing
increase of river
water; effects on fish and use of diffusers; temperature increases near surrounding of
discharge point of maximum of 2.6°C will decrease quickly to
species and
lower than 1°C; this temperature increase in a closed area will
mangroves
not affect the fish species and mangroves seriously
Reduction of fish
Cooling water intake designed for low velocity of about 0.3 m/s,
species
at which fish can escape easily; screens also provided
Pollution of rivers and Solid waste disposed of by authorized local disposal company
nearby area
(similar to PMPGC) according to local regulations; solid wastes
mostly from offices, as natural gas does not have solid residues
Country development Impact of Project on local and national socioeconomic
development assessed as very high
Greenhouse effect

CO2=carbon dioxide, OC=degree Celsius, kg/MWh=kilogram per megawatt hour, mg/Nm3= milligram per standard
cubic meter, m/s=meter per second, m3/h=cubic meter per hour, m3/s=cubic meter per second, NOx=oxides of
nitrogen, PMPGC=Phu My Power Generation Center, SO2=sulfur dioxide.
Source: Environmental Assessment Report for Build Operate and Transfer (BOT) Project Phu My 2.2 715 MW
Combined Cycle Power Plant by Colonco / Fichtner, January 2002.

15
37.
As an overall assessment, the following can be stated: (i) due to the selected technology
(combined cycle) and fuel (natural gas), the environmental impact of the plant will be minimized to
an acceptable level required under the Vietnamese environmental standards given in Appendix 2;
(ii) the Project fulfills all relevant Vietnamese and World Bank standards and regulations; in
particular, the pollutant emissions of the plant will be very low in comparison to Vietnamese and
World Bank standards; and (iii) the socioeconomic benefits of the Project for the development of
the local region as well as for Viet Nam as a whole are high.
B.

Biological Environment

38.
In aquatic animal species, the body temperature is usually only 0.5-1.0oC different from
the external temperature. Therefore, water temperature strongly and directly influences
metabolism. Fish easily adapt to seasonal changes of temperature even when the temperature
difference between winter and summer is up to 3oC. However, the fish will be affected when put
into a medium with a sudden change, warmer or colder by 8-12oC, depending on the species. In
such cases, the fish may die due to respiratory problems or heart muscle paralysis. In young
fish, this can occur when the water temperature suddenly varies in the range of 1.5-3.0oC.
39.
Most aquatic animals in the Thi Vai River are brackish or saline water species. If the
temperature of the river water increases, the respiration and pulse rate of the fish will increase
accordingly for suitable oxygen adsorption in order to satisfy the increased metabolism. Since
the maximum temperature increase due to the whole PMPGC is below 3oC, no substantial
adverse impact on fish is expected.
40.
The average water temperature of the Thi Vai River is 27-29oC (the maximum observed
temperature was 31.5oC). If the discharge of cooling water from the Phu My thermal power plant
were to cause a river water temperature increase of 1oC, the temperature would be 28-30oC
(the highest temperature would therefore be 32.5oC). This would not cause a considerable
impact on benthic animals in the area. According to experiments done at the Institute of Tropical
Biology in Ho Chi Minh City on some aquatic species such as Artermis salina, Macrobrachium
rosenbergii, Metapecnacus eusis, and Mytilus smargadimus, the temperature threshold lethal to
tropical aquatic animals is in the range of 40oC-42oC. In fact, the amplitude of temperature for
reproduction of tropical aquatic animals in nature is 20oC-34oC, the optimum temperature for
their reproduction being 25-28oC. It is necessary to notice the development of species that live
adhering to and causing damage to hydraulic works including Balamu amphitrite, Limnoperna
siamense, and Ostresa sp. The temperature of their metabolism decreases at 35oC. From 37oC
up, the intensity of metabolism decreases considerably. They could be seriously affected at 4042oC. No serious effect may be expected by the conditions of the present Project.
41.
An increase in temperature can affect the development of microorganisms. At 16-19oC,
the biodiversity of microorganisms is highest. This biodiversity is reduced according to the
increase in temperature, but on the other hand there is expected to be a considerable increase
of individual numbers.
42.
The water intake system for the entire PMPGC is a concrete structure, including the
water intake gate and drainage canal, designed to support the total planned generation capacity
of 3,815 MW. The flow rate of water necessary for the cooling system of the whole PMPGC will
be about 90 m3/s in the final phase (for all five thermal power plants). Against such a huge flow
rate, the cooling water intake will be designed for a low velocity of about 0.3 m3/s, at which fish
can escape easily. Therefore, the impact of water intake on the aquatic ecosystem will be at an
acceptable level.
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43.
No more mangrove forest will be cleared. As already discussed, the increase in river
water temperature will be negligible. Only for a limited area will the river water temperature
increase, possibly by 1oC. Considering the normal annual temperature changes of the river
water (average 27-29oC, maximum measured 31.5oC), this low temperature increase will have
no adverse effect on the mangroves. It is anticipated that the Phu My 2.2 Project and the whole
PMPGC will have no substantial adverse effects on the Can Gio mangrove reserve.
C.

Socioeconomic Impacts

44.
The Project will promote industrialization and urbanization in the Southern Economic
Focal Zone. It will provide energy for industrial parks and population centers as well as for the
national power grid. Consequently, this will promote socioeconomic growth in the zone, and
indirectly throughout Viet Nam. With this positive impact, the life of the majority of local residents
will improve. Particularly for Ba Ria–Vung Tau Province, this project will play a huge role in the
development of not only local energy and the local industry sector but also local education and
culture.
45.
The Project will also have indirect positive socioeconomic impacts, one of which will be
an increase in land value. The cost of land along National Road 51, particularly in Phu My town,
will continue to increase.
46.
The industrialization process in the Southern Economic Focal Zone will be strongly
promoted. The planned industrial parks in the zone will have an excellent chance of developing.
Population changes will also result from land use modification in Phu My town. The population
engaged in agriculture, aquaculture, and forestry will decline, but at the same time those in the
industry services and sectors will increase. Construction of the plant will provide significant
temporary employment for local laborers and construction workers. Many village surveys show
that job opportunities will increase.
47.
Therefore, the positive impact the Project will have on the area is expected to be much
higher than any potential losses caused by negative impacts on the local socioeconomy and the
environment.
VI.

ENVIRONMENTAL MANAGEMENT AND MONITORING

48.
To properly assess the environmental impacts of the Phu My 2.2 thermal power plant as
well as evaluate the effectiveness of the mitigation measures applied for the abatement of
environmental pollution, a program of monitoring and oversight of the Project will be implemented.
The Phu My 2.2 power plant (715 MW) will be only a part of the whole PMPGC. Since several
environmental impacts (e.g., ambient air concentration) cannot be attributed to specific
individual plants, a suitable monitoring program for Phu My 2.2 has to be considered in relation
to the whole PMPGC. Figure 4 shows the recommended organization for the environmental
management and monitoring of the Phu My 2.2 plant and the whole PMPGC.
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49.
The Phu My 2.2 management board will be responsible for the internal environmental
management and monitoring of the plant. For this purpose, the board will appoint an
environmental engineer as head of an environmental management group, who will be
responsible for the execution of environment-related issues concerning the Phu My 2.2 plant.
The organization of the environmental management group in Phu My 2.2 will be determined
early in order to commence work during the construction phase. Additionally, it is being
considered to establish for PMPGC an authority/environmental engineer with responsibility for
environmental matters common to the whole PMPGC (e.g., ambient air, river water quality, river
biota, and noise monitoring). Phu My 2.2, with the owners and operators of the other power
plants in PMPGC, will assist the management board of PMPGC in organizing this environmental
management group and will contribute its share of the expenses or expertise for the monitoring
of environmental quality outside of the individual power plant boundaries.
50.
Impacts on air quality; noise level; and water quality in the Sao and Thi Vai rivers, the
effluents, and the aquatic organisms will be monitored during construction and operation of the
Project. Tables 6-9 show the location, the parameters to be measured, and the frequency of
sampling. The tables also show the personnel and organizations responsible for the monitoring.
In addition, $150,000 is allocated for training five environmental engineers for air quality
monitoring, water quality monitoring, and work safety and health aspects. Air, water, and noise
measurements will use Vietnamese standard methods for analysis; if those are not available,
then suitable procedures such as those of the American Society of Testing Materials or
equivalent standard procedures in Japan or France will be used. During the start-up and the
initial operating period, the Project will retain five consultants to train personnel in various
aspects of monitoring, environmental management, and operation of the pollution control
facilities.
Table 6: Atmospheric Pollution Monitoring Plan
Phase
Construction

Operational

Parameter Monitored

Location and Frequency

Ambient air: Dust

Responsibility

Phu My 2.2 site and surroundings;
approximately monthly during civil
works activities (approximately five
times)
Emissions: NOx, SO2, CO, Stack; automatic, continuously
O2

EMG of Phu My 2.2

Ambient air: NOx, SO2

EMG of PMPGC/
DOSTE

Meteorology: Wind
velocity and direction,
temperature, pressure,
humidity

Surrounding area;
ambient air monitoring stations
identified from modelling
twice per year (rainy and dry seasons)
for SO2 and continuous for NOx
Surrounding area;
ambient air monitoring stations
twice per year (rainy and dry seasons)

EMG of Phu My 2.2

EMG of PMPGC/
DOSTE

CO=carbon monoxide, DOSTE=Department of Science, Technology and Environment, EMG=environmental
management group, NOx=oxides of nitrogen, O2=oxygen, PMPGC= Phu My Power Generation Center, SO2=sulfur
dioxide.
Source: Environmental Assessment Report for Build Operate and Transfer (BOT) Project Phu My 2.2 715 MW
Combined Cycle Power Plant by Colonco / Fichtner, January 2002.
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Table 7:
Phase

Noise Monitoring Plan

Parameter
Monitored

Location and Frequency

Responsibility

Construction

Noise level

Site boundary, close to
nearest residential area;
during peak hours of
construction

EMG of Phu My 2.2

Operational

Noise level of main
equipment of Phu My 2.2
(e.g. turbines, generators)

Outside building or
enclosure; once per month

EMG of Phu My 2.2

Noise level at boundary site

Outside Phu My site, close
to nearest residential area;
twice a year

EMG of PMPGC/
DOSTE

Note: Noise levels will be measured if there is a complain or request.
DOSTE=Department of Science, Technology and Environment, EMG=environmental management group, PMPGC=
Phu My Power Generation Center.
Source: Environmental Assessment Report for Build Operate and Transfer (BOT) Project Phu My 2.2 715 MW
Combined Cycle Power Plant by Colonco / Fichtner, January 2002.
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Table 8: Water Pollution Monitoring Plan
Phase

Parameter Monitored

Location and Frequency

Responsibility

Construction

pH, suspended solids,
oil/grease, COD, BOD5,
coliform count,
temperature

Thi Vai River water upstream at
jetty, and downstream; four times (twice
each season)

EMG of Phu My
2.2

Operational

pH, suspended solids,
oil/grease, BOD5,
temperature

Effluent discharge of Phu My 2.2 at
boundary of Phu My 2.2 plant, before
discharge point to common PMPGC
discharge channel; once per month
except for temperature, which is
continuous

EMG of Phu My
2.2

pH, suspended solids,
oil/grease, COD, BOD5,
coliform count,
temperature

Effluent discharge common to whole
PMPGC from the discharge channel;
once per month except for temperature,
which is continuous

EMG of PMPGC/
DOSTE

pH, suspended solids,
oil/grease, COD, BOD5,
coliform count,
temperature

Sao River water upstream of Thi Vai
EMG of PMPGC/
River at jetty, and downstream on Thi Vai DOSTE
River; four times per year (twice each
season)

pH, suspended solids,
oil/grease, COD, BOD5,
coliform count,
temperature

Upstream of Thi Vai River water at jetty, EMG of PMPGC/
and downstream; four times per year
DOSTE
(twice each season) at edge of mangrove
swamp; temperature monthly in first year,
thereafter four times per year, (twice per
season)

BOD5=biochemical oxygen demand, COD=chemical oxygen demand, DOSTE=Department of Science, Technology
and Environment, EMG=environmental management group, pH=measure of acidity-alkalinity, PMPGC=Phu My
Power Generation Center
Source: Environmental Assessment Report for Build Operate and Transfer (BOT) Project Phu My 2.2 715 MW
Combined Cycle Power Plant by Colonco / Fichtner, January 2002.
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Table 9: Aquatic Organisms Monitoring Plan

Phase

Parameter
Monitored

Location and Frequency

Responsibility

Construction

Phytoplankton,
zooplankton,
benthic organisms,
fish juveniles and eggs

Upstream on Thi Vai River, and
downstream on Thi Vai River;
twice per year (once each
season)

EMG of Phu My 2.2

Operational

Phytoplankton,
zooplankton,
benthic organisms,
fish juveniles and eggs

Upstream on Thi Vai River, and
downstream on Thi Vai River;
twice per year (once each
season), for three years

EMG of PMPGC

EMG=environmental management group, PMPGC=Phu My Power Generation Center.
Source: Environmental Assessment Report for Build Operate and Transfer (BOT) Project Phu My 2.2 715 MW
Combined Cycle Power Plant

VII.

PUBLIC CONSULTATION

51.
The public consultation process for the Phu My 2.2 Power Project was performed in two
phases. The first phase was done from April to August 2001 and the second phase was initiated
in November 2001 in order to complete the procedure and to comply with the World Bank's
requirement to hold two meetings for a category A project. The second phase was performed
with the consent of the World Bank's representative in Hanoi. The first phase of the public
consultation process was organized and conducted mainly by the Viet Nam Environment and
Sustainable Development Center and Power Engineering Consulting Company No. 2. A
booklet in the Vietnamese language, summarizing the Project’s description and particularly its
environmental and social impacts, was prepared and sent to interested agencies. On 31 July
2001, the official meeting among the representatives of the Project, the province, the district, the
town, and project-affected households was held in an office of the Tan Thanh People’s
Committee.
52.
After a presentation about the Project, the participants offered their comments,
evaluation, and requirements. Various proposals were made by the local participants,
concentrating mainly on the following points: (i) the Project should carry out suitable measures
for the prevention of dust, noise, and traffic jams during the transport of construction materials;
(ii) the Project or Electricity of Vietnam should properly design and operate the water intake
system to minimize the loss of fish and shrimps created by the river water intake; (iii) a
monitoring program on aquatic species, particularly fish and shrimps in the Thi Vai River, should
be followed now and in the operational phase; (iv) the Project should include the design,
installation, and operation of a system for fire prevention; (v) the Project should create positive
socioeconomic effects on the local people; and (vi) the Project should be responsible for all
impacts created by its construction and operation. In case of damage to aquaculture, fisheries,
public health, etc., the Project should provide adequate compensation to affected households.
53.
The project proponents confirmed that, in the design and construction phases, emphasis
would be given to all environmental issues. At the conclusion of the meeting, the Vice-Chairman
of Tan Thanh District People’s Committee promised that the people in Phu My town and Tan
Thanh District would support and cooperate with the Project during the construction and
operational phases. He emphasized that the PMPGC project proponents should pay attention to
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possible negative environmental and social impacts and implement appropriate measures to
address the suggestions and requirements given by the representatives of the local people at
the meeting.
54.
The second phase of the public consultation process took place on 20 December 2001
at the Tan Thanh People’s Committee Headquarters. For one week in advance, various
documents and diagrams related to the Phu My 2.2 Power Project were displayed there and at
the Phu My People’s Committee Headquarters for interested parties to examine. The following
preparatory activities were done in relation to the second public consultation: (i) invitation of all
interested persons from several government and nongovernment institutions and organizations
(Phu My town, Tan Thanh District, Ba Ria–Vung Tau Province, Ho Chi Minh City Polytechnic
University, the United Nations Development Program Ho Chi Minh City Representative Office,
nongovernment organizations World Vision and ENDA, and the UNESCO Ho Chi Minh City
office); (ii) public announcements on television and radio and in the newspapers regarding the
environmental impact assessment (EIA) document and the public consultation meeting; (iii)
documentation-viewing facilities in the exhibition room (e.g., project booklet, pictures, and
diagrams); and (iv) preparation of the agenda of the consultation meeting, introduction, project
description, and technical and environmental project impacts. A responsible engineer of Power
Engineering Consulting Company No. 2 was available to answer questions.
55.
The important issues discussed may be summarized as follows: (i) close supervision of
the work force during the construction phase will prevent possible antisocial behavior among
migrant workers; (ii) MECO should cooperate with the local authorities to make funds available
for the local technical institutes to provide training to local residents; (iii) Phu My 2.2 will
significantly contribute to developing the local community; (iv) all measures to mitigate the
impacts on the local community and environment should be implemented stringently to alleviate
possible negative impacts; (v) MECO should undertake a survey during the construction phase
of the Project to ascertain what impacts (positive and/or negative) the Project will have on the
local community and what mitigating measures can be undertaken to counteract the negative
impacts; (vi) the access roads should be watered down at regular intervals to prevent dust; (vii)
speed-reducing measures should be undertaken to protect the local residents from the
increased traffic; (viii) the management of Phu My 2.2 should contact local community leaders
and authorities to implement measures to prevent social unrest developing within the local
community; (ix) during the construction and operation phases MECO should contact local
community authorities regarding implementation of the suggested training program; and (x) air,
dust, noise, and vibration should be monitored; and adequate measures should be implemented
to control the effects of negative impacts.
VIII.

ECONOMIC ANALYSIS

56.
The Project’s quantifiable costs are (i) capital costs; (ii) operation and maintenance costs;
(iii) costs of fuel, water, and other utilities; (iv) labor costs; and (v) administrative costs. The main
quantifiable project benefit is the value of the electricity generated. Electricity is a key input for
industries, agriculture, commerce, and household activities. The existing industries in the area such
as the feed mill and processing plant and the port at Ba Ria have their own generators, as the
power supply from the grids is insufficient. Even small aquaculture producers are using 0.77 kW
generators to operate aerators for their shrimp farms. Commercial establishments in Ho Chi Minh
City, Ba Ria, and Vong Tau have their own generators for back-up power supply. The cost of
electricity from small generators is 50-100 percent higher than that of electricity supplied from large
power plants because of diseconomies of scale. Second, small generators have low heat recovery
efficiency and use diesel fuel. The air pollution they generate is much higher in terms of partly
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burned hydrocarbons, SO2, and NOx than that of the natural gas-fired combined cycle gas turbine
power plants. The economic benefits to the industries, commercial establishments, and agriculture
of shifting to natural gas are not quantified, nor are the reduction in air pollution, the lower electricity
cost, or the economic benefits of a more reliable electricity supply to the households. Those
benefits are difficult to quantify and are merely enumerated. The Project will also diversify the
power sources in Viet Nam. Today, Viet Nam’s power sector is highly dependent on hydropower,
and, with the highly uncertain weather pattern in the last few years, their reliability has gone down.
57.
The estimated total quantifiable cost of the Project is $2,800 million for the 20-year
operating period, and the expected income from electricity sales is $3,700 million. From this
income, the Project is expected to pay $1.5 million per year of corporate income tax and another
$12 million per year of other corporate taxes.
IX.

CONCLUSIONS

58.
The Phu My 2.2 Power Project will help to meet the rapid growth in electricity demand in
Ho Chi Minh City and the Vung Tau industrial zone. It will strengthen the regional power supply
system, stimulate industrial development, and improve living standards in Viet Nam. It will create
employment for many workers during the construction and operational phases, and numerous
indirect jobs in the supporting local services and supply industry. The technology selected for the
Project, the combined cycle principle, is the most technically and environmentally appropriate stateof-the-art power generation system. The design and construction of the plant will consider and
meet both Vietnamese and World Bank environmental standards. The Project will use natural
gas as fuel (distillate oil for a maximum of 5 days/year), which is considered an environmentally
clean fuel for power generation. Considering the importance of this power project for Viet Nam, the
environmental impacts of the plant are in an acceptable range.
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Appendix 1

DOCUMENTS USED AND REFERRED TO IN THE
SUMMARY ENVIRONMENTAL IMPACT ASSESSMENT
1.
The following legal documents were used as a basis for the preparation of this Summary
Environmental Impact Assessment (SEIA) report:
(i)
Law on Environmental Protection, approved by the National Assembly of the
Socialist Republic of Viet Nam on 27 December 1993; issued according to order
29-L/CTN of 10 January 1994 of the State Chairman;
(ii)

Decree No. 175/CP of 18 October 1994, issued by the Government of Viet Nam
as guidelines on implementation of the Law on Environmental Protection;

(iii)

Vietnamese Environmental Standard, issued by the Ministry of Science,
Technology and Environment (MOSTE) in 1995;

(iv)

Circular No. 490/1998/TT-KHCNMT, issued on 29 April 1998 by MOSTE,
specifying the content of an environmental impact assessment (EIA) study;

(v)

Decree N22/CP of April 1998 of the Government on Policy towards Resettlement;

(vi)

World Bank Operational Policies 4.01 and Bank Procedures 4.01, 1999; and

(vii)

decision of MOSTE approving the EIA Report for the Phu My Power Generating
Complex in Ba Ria–Vung Tau, 5 December 2001.

2.
The main technical documents used for the preparation of this SEIA report are the
following:
(i)

Master Plan No. 5 of Phu My Power Generation Complex, prepared by Power
Engineering Consulting Company No. 2 (PECC2) in 1997;

(ii)

Power Market Analysis of Viet Nam, prepared by PECC2 in 1999 based on
Master Plan No. 5 of the Energy Institute; the Government approved the Power
Market Analysis by Decree 95/2001/QD-TTg dated 22 July 2001;

(iii)

Feasibility Study Report of the Phu My 2.2 Project, prepared by the PECC2 in
January 2001;

(iv)

thematic reports on the environmental conditions at the project area and Ba Ria–
Vung Tau, implemented by the team of Dr. Le Trinh in 1995, 1996, and
December 1999;

(v)

data on the present socioeconomic state of Tan Thanh District and Phu My town
provided by district People’s Committee;

(vi)

World Bank Guidelines for New Thermal Power Plants, 1999; and

(vii)

scope of work and performance guarantee of the Phu My 2.2 Engineering
Procurement, and Construction contract.

(Reference in text: page 2, para. 3)

26

Appendix 2

MAIN ENVIRONMENTAL REQUIREMENTS FOR PHU MY 2.2 POWER PROJECT

Item

Vietnamese
Standards

World Bank
Guidelines

3

1000

125 (gas)/ 165 (oil)

mg/Nm
t/day
3
mg/Nm

3

500
400

2000
122 (for 715 MW)
50

mg/Nm
3
mg/Nm
3
mg/Nm

3

0.4
0.1
-

0.15
0.10

mg/Nm
3
mg/Nm
3
mg/Nm

3

0.5
0.3
-

0.15
0.08

mg/Nm
3
mg/Nm
3
mg/Nm

3

0.3
0.2
-

0.23
0.08

°C
mg/l
mg/l
mg/l
mg/l
mg/l
MPN/100 ml

40
5.5 – 9
50
100
100
1
2
10,000

6-9
50
10
0.2
-

°C

< 40

Increase at edge of the
mixing zone < 3

dB(A)
dB(A)

70
70

70
70

Dimension

Emissions
NOx
SO2
Particulates
Ambient Air Quality
NO2
- 1-h average
- 24-h average
- Annual average
SO2
- 1-hr average
- 24-h average
- Annual average
Particulates
- 1-h average
- 24-h average
- Annual average
Wastewater Discharge
Temperature
pH
BOD5
COD
TSS
Oil and grease
Residual chlorine
Coliform count
Cooling Water Discharge
Temperature

mg/Nm

a

Noise
Day time (6 h – 22 h)
Night time (22 h – 6 h)

BOD5=biochemical oxygen demand, COD=chemical oxygen demand, dB(A)=decibel acoustic, mg/l=milligram per liter,
mg/Nm3=milligram per normal cubic meter, MPN/100 ml=most probable number per 100 milliliters, MW=megawatt,
NOx=oxides of nitrogen, NO2=nitrogen dioxide, pH=measure of acidity-alkalinity, SO2=sulfur dioxide, TSS=total
suspended solids.
a
There is no noise standard for heavy industries in industrial zones for Viet Nam. However, the Ministry of Industry
requires Phu My Power Generation Center to maintain 70 dB(A) noise level at the plant boundary during nighttime in
the build-operate-transfer agreement.

(Reference in text: page 8, para. 14)

