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I. INTRODUCTION 

1. The Government of Viet Nam has requested assistance from the Asian Development 
Bank (ADB) to finance the construction of the Mong Duong Thermal Power Center (the Project). 
The Project has been classified as category A1 in accordance with ADB’s Environmental 
Assessment Guidelines (2003). This summary environmental impact assessment (EIA) is based 
on the EIA prepared with technical assistance (TA) from ADB.  
 
2. The EIA is based on (i) feasibility studies prepared by Power Engineering Consulting 
Company 1 (PECC1) and AES, (ii) the EIA and the master plan of the Project by PECC1, (iii) 
resettlement plan, (iv) consultations with various agencies, (v) review of secondary data, (vi) 
socioeconomic survey of affected households, (vii) field observations, and (viii) results of 
primary data collection and field sampling. 
 

II. DESCRIPTION OF THE PROJECT 

3. The Project is a coal-fired, thermal-power electricity generation project with an ultimate 
generation capacity of 2,000 MW. The Project comprises two 1,000 MW2 coal-fired thermal 
power plants, Mong Duong Power Plant 1 (Mong Duong 1) and Mong Duong Power Plant 2 
(Mong Duong 2), which will each comprise two 500 MW generating units, and associated 
supporting infrastructure. Mong Duong 1 will be financed by the public sector (through Electricity 
of Viet Nam (EVN)) while Mong Duong 2 will be financed by a consortium, including a private 
sector company, AES, and Vinacomin under a build-own-transfer (BOT) scheme. Mong Duong 
1 will use circulating fluidized bed (CFB) technology to accommodate the high sulfur content of 
the fuel. For Mong Duong 2, in the event pulverized coal (PC) technology is used,3 the plant will 
be equipped with a flue gas desulfurizer (FGD). Cooling water for both phases will be taken 
from Luong Gac channel and discharged via the De Dach River to the Thac Thay River. 
 
4. Mong Duong 1 and 2 are expected to be operational by 2010/2011 and 2013, 
respectively. Some infrastructure will be common to both Mong Duong 1 and 2, while others will 
be separate as presented in Table 1. 

                                                 
1  Projects with potential for significant adverse environmental impacts. An environmental impact assessment (EIA) is 

required to address significant impacts. 
2  A memorandum of understanding has been signed between the Government and the private sector investor for 

Mong Duong 2 that the power plant capacity could be from 1,000 to 1,200 MW. 
3  Mong Duong 2 will be undertaken by AES through an engineering, procurement, and construction (EPC) contract. 

AES will specify the national emission standards that is required to be met and it would be up to the EPC 
contractor to decide after consulting the manufacturers if they could meet the standards using pulverized coal (PC), 
otherwise, CFB will be used. 
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Table 1: Common and Separate Elements for Mong Duong 1 and 2 

Common Elements for Mong Duong 1 and 2 Separate Elements for Mong Duong 1 and 2 

Cooling water intake channel  Thermal power plant infrastructure including power island, 
main transformer and auxiliary facilities  

Cooling water discharge channel  Administration building, warehouse, and workshops  
Fuel oil unloading dock - one for each plant  Cooling water intake piping and pumping system  
Limestone unloading dock - one for each plant  Cooling water discharge piping  
Ashponds 1 and 2  Cooling water discharge culvert  
Access road to the power center from National Road 18  Fuel oil supply pipeline from fuel oil unloading dock  
UXO clearing  Ash-handling system comprising pump house and piping  
Mong Duong River diversion  Coal storage area (to handle 14-day coal supply) 
Land acquisition and resettlement  Earthworks within the plant boundary  
Removal of existing structures  Wastewater treatment facilities  
Site and vegetation clearing  Internal access roads  
Site preparation Fire protection systems  
500 kV interconnection of switchyards Temporary and permanent workers camps  
Land for operator’s residence Site drainage discharge channel  
110 kV startup power  
Freshwater supply source during operation  
UXO = unexploded ordnance 
 

III. DESCRIPTION OF THE ENVIRONMENT 

A. Physical Environment 

5. Topography. The project site consists of a section of the Mong Duong River and 
adjoining river flats surrounded by low hills with connecting ridges rising to 50–60 m and peaks 
rising to 70–100+ m. The landscape is varied with the Mong Duong River being the dominant 
visual element with the surrounding low hills on three sides (north, south, and west), creating a 
distinct visual enclosure.  
 
6. Meteorology. Temperatures in Mong Duong are typical of a tropical coastal area, with 
an average of 23°C and values generally remaining within 10°C of the mean. From 2001 to 
2005, the lowest and highest recorded temperatures were 7°C and 36°C. Temperatures are 
highest in June and July and coldest in December and January. There is a pronounced rainy 
season from May to October, when total monthly precipitation is at least 100 mm. However, rain 
during the driest year in the record is still above 20 mm. The ample monthly rainfall brings the 
mean annual total to more than 2,000 mm. Dominant wind in the area is from the north.4 The 
mean wind speed is slightly above 3 m/s, with little monthly variation. This value may be 
considered moderate. Winds during daytime are generally stronger than at night, indicating the 
presence of either land–sea breezes or topographic winds in the area. Monthly conditions 
indicate some variation between the summer and winter months. Although the prevailing winds 
in the area are from the north, southerly winds dominate from May to July. Winds from the 
northwest and north are present in all months. 
 
7. Air Quality. Based on a field survey conducted by the TA, four major sources of ambient 
air pollution are identified in the locality: (i) coal harbors; (ii) coal mines; (iii) transport; and (iv) 
industries. Results of the ambient air quality sampling conducted in April 2006 in the vicinity of 
the project site show that sulfur dioxide (SO2) levels appear to be well within allowable limits5 in 

                                                 
4  Note that although the Cua Ong Meteorological Station is close to Project site, the rough topography at the Project 

site may make wind conditions at the two locations different to an unknown degree. 
5  SO2: TCVN 5937-1995: 0.5 mg/Ncm (1 hr) and World Bank Guideline: 0.3 mg/Ncm (24 hr) 
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all five sampling stations. Although road traffic was significant during the sampling, there are no 
major SO2 sources such as industrial smokestacks to generate this gas. For the same reason, 
NO2 levels are also within the standards.6 Levels of total suspended particulates (TSP) are, by 
contrast, elevated in all stations (0.274 to 0.538 mg/Ncm) and exceed the Viet Nam standards7 
in all but one station. Windblown roadside dust and motor vehicles are the likely sources. 
Sampling in the daytime when many vehicles were on the road and fair weather may also have 
contributed to this result. PM10 exceeded the allowable limit8 at the Mong Duong bridge. A 
relatively high level was also recorded at Commune 4, although still below the prescribed limit. 
Both stations are heavily used by motor vehicles, which are the usual sources of PM10.  
 
8. Noise. Noise measurements were all taken in the daytime, simultaneously with the 
collection of 1-hour air quality samples. Motor vehicles are by far the most important sources, 
and noise levels are higher at roadsides with more traffic. Because the site is considered an 
industrial area,9 the measured values are still within the Viet Nam limit of 75 A-weighted 
decibels (dBA) applicable from 6:00 a.m. to 6:00 p.m. However, the World Bank (1998) 
prescribes values of 55 dBA for residential areas during the day and 45 dBA at night. Based on 
these standards, homes near roadsides are likely to experience unacceptably high levels of 
noise from the heavy vehicles that use the roads in this industrial area. 
 
9. Groundwater. An assessment of hydrogeological conditions at the site show that (i) 
static shallow groundwater table in the area is about 1–3 m below ground level, (ii) regional 
groundwater generally flows from west to east, and (iii) groundwater level and flow direction at 
the project site is influenced by tidal changes. Results of groundwater sampling show that 
concentrations of some parameters, i.e., sulfates, cyanide, lead, iron, manganese, as well as 
fecal and total coliform exceeded the limits prescribed in TCVN 5944. Potential sources of 
groundwater contamination are farmlands, gasoline stations, car repair shops, car wash 
stations, and domestic wastewater from houses on both sides of National Road 18A. 
 
10. Surface Freshwater. The surface freshwater resources in the study area that will be 
affected by the Mong Duong power plant development consist of the lower reaches of the 
western Mong Duong River which discharges at the plant site, the lower estuary of the small De 
Dach River to the north, and the distant Thac Thay River to the north of Cam Hai commune.  
 
11. Mong Duong River drains a small, sparsely populated basin from the west that is 
dominated by active open pit coal mine activity. The river passes through Mong Duong town just 
before discharging into Luong Gac channel at the plant site. The lower reaches of the river 
starting at Mong Duong town are brackish and strongly influenced by the tidal cycle of Luong 
Gac and Bai Tu Long. The delta at the mouth of the river below Mong Duong town experiences 
annual flooding resulting from the combination of high runoff of the rainy season and spring (full 
moon) tides. Turbidity and suspended sediment loads in the river are high, caused by land 

                                                 
6  NO2: TCVN 5937-1995: 0.4 mg/Ncm (1 hr)/0.1 mg/Ncm (24 hr) and World Bank Guideline: 0.15 mg/Ncm (24 hr) 
7  TSP: TCVN 5937-1995: 0.3 mg/Ncm (1 hr)/0.2 mg/Ncm (24 hr) and World Bank Guideline: 0.23 mg/Ncm (24 hr) 
8  PM10: World Bank Guideline: 0.15 mg/Ncm (24 hr) 
9  Mong Duong ward administratively belongs to Cam Pha town which is officially classified as urban area category 3. 

In practical terms, however, it appears appropriate to regard the role of Mong Duong  ”town” as an ‘industrial urban 
center” since the area is highly committed to industrial purposes and the urban functions (residential, commercial 
service, etc.) are there only to serve those purposes. The general plan of Cam Pha approved by the QN People’s 
Committee in 2000 determined that urban development would take place only toward the east, west, and south, 
which implies that Mong Duong ward (in the north) will not have any significant urban development activities. In 
particular, the general plan indicates that the development of the northern area shall be focused on development of 
industry, the coal sector, and forestry. Hence, for purposes of determining the air quality impacts of the Project, the 
industrial land classification is used in this assessment. 
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erosion from human activity (open-pit coal mining) and the natural sandy soils of the region. 
Recorded suspended sediment concentrations exceed the TCVN standard for bathing and 
swimming while easily meeting allowable levels for aquaculture and other uses. The indicators 
of organic pollution of nitrogen, phosphorus, and BOD show relatively clean conditions, which 
are consistent with the sparsely populated basin. The presence of fecal coliform in river water 
indicates the presence of nearby Mong Duong town. The presence of oil reflects the observed 
heavy small-boat traffic in the river. Heavy metal concentrations meet Vietnamese standards, 
and the commonly used pesticides—sumethion and roundup—were not detected. 
 
12. The De Dach River from the north west drains hilly, sparsely populated secondary forest 
and small-scale agricultural areas. The lower third of the river forms an estuary, which will 
receive the thermal effluent of the power plant. A small coal port is situated on the southwest 
bank at the beginning of the intertidal zone. The water quality of the lower De Dach is 
dominated by the tide of Luong Gac as indicated by the high salinity throughout the estuary. The 
relatively pristine water of the De Dach estuary is indicated by the low suspended sediment 
levels, and the low organic pollution indicators of high dissolved oxygen, low BOD, and low 
levels of phosphorus and nitrogen ions. The relatively high fecal coliform concentration in one of 
the stations reflects the juxtaposition of houses. Similar to Mong Duong, turbidity can be high 
during the rainy season because of local land clearing and coal mining activities. Although boat 
traffic is low, relatively high oil levels were recorded in the estuary. The low concentrations of 
heavy metals and absence of sumethion and roundup are expected. 
 
13. Oceanography. The physical characteristics of the receiving waters near the project site 
were assessed at four locations during a sampling program conducted in May 2006. Together, 
the four stations10 describe the waters in the vicinity of the outfall. Currents and tides in Luong 
Gac indicated a strong diurnal cycle. The tidal range was a uniform 2.8 m at all four stations. At 
this amplitude, tidal currents reached a peak of about 2 m/s at stations 1 and 3. Currents at the 
other two stations were about half as strong. 
 
14. Marine Coastal Waters. To characterize the baseline conditions of the coastal study 
area, this was divided into four zones: (i) near shore area of Cam Hai commune; (ii) the 
proposed site for ash pond 1;11 (iii) a group of islands in the Van Don district, which is the 
nearest pristine natural site located about 1 km east of the project site; and (iv) Luong Gac 
channel from Cam Hai commune south to Cua Ong.  
 
15. The water quality of the Cam Hai coastal areas is influenced by the Thac Thay River 
from the north and the waters of Luong Gac from the south. The water quality off Cam Hai 
commune represents relatively pristine coastal conditions. The low transparency of less than a 
meter is indicative of the natural suspended sediment levels of the nearshore area. The 
presence of fecal coliform bacteria and oil indicates the proximity of Cam Hai commune and the 
existence of fishing boat activity. The low ambient levels of nitrogen and phosphorus indicate 
little organic pollution. The background levels heavy metals indicate are consistent with the 
absence of industrial activity. The water quality in Van Don district is essentially pristine. Salinity 
is close to normal seawater (33-34‰), transparency at 2 m is significantly greater than 
nearshore waters, and the levels of organic pollutants and heavy metals indicate unperturbed 

                                                 
10  Stations 1 and 3: alternate between being upstream and downstream of the outfall point as a result of tides; station 

2: near the proposed location where the cooling water discharge mixes with the ocean water; station 4: south of the 
facility and was designed, together with station 3, to describe the flow near the group of islands at Van Don district 
some 1 km east of the project site. 

11  At the time of the survey in April 2006, all standing water of ash pond 1 site had evaporated, preventing water 
sampling. Thus, no baseline water quality data is available for this site. 
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conditions. The water quality recorded in Luong Gac channel is very similar to the water quality 
recorded in the sampling stations in Van Don. The only significant difference is the generally 
higher suspended sediment levels in the channel, most likely caused by shipping activity and 
normal upwelling of the shallow bottom sediments. 
 
B. Ecological Environment 

16. Aquatic Resources. The fish community in the vicinity of the project site is considered 
to be diverse and healthy as a result of the relatively undisturbed coastal ecosystem. The 
baseline survey of the study area identified 35 fish species from 11 different families. The 
important species were identified through interviews of local residents and fishers of the study 
area during the field survey. Nearshore fish habitat near river mouths and dependent fish 
populations are likely negatively affected by the relatively high suspended sediment loads 
caused by basin land clearing and coal mining. The overall coastal marine and brackish water 
fish community of the study area forms part of the diverse assemblage of 225 fish species in Bai 
Tu Long and Ha Long Bay.12 The relatively pristine waters of the Cam Hai coastal zone, and the 
large Luong Gac channel appear to support the largest fisheries with the greatest assemblage 
of species. 

17. Aquaculture of various vertebrate species (e.g., finfish) and invertebrate (e.g., shrimp) 
occur throughout the study area.13 Species are grown in the following types of culture 
operations: (i) inland ponds and nearshore dike enclosures, (ii) non-enclosed tidal flat areas, 
and (iii) offshore rafts in floating cages and pens. Finfish and hanging mussels are normally 
grown in cages and pens, shrimp and crab in nearshore diked enclosures, with bivalve and 
other invertebrate harvested from open tidal flats. Another important invertebrate species 
harvested from the tidal flats throughout the study area is the sand worm Sipunculus nusdus, for 
the local restaurant market and for export to the People’s Republic of China. 

18. Vegetation. In general, the natural terrestrial biodiversity of the project area has been 
seriously disturbed by past land uses, including coal exploitation and other industrial activities. 
At present, secondary vegetation dominates the site. The main ecosystems include coastal 
mangrove, production forest consisting of acacia and eucalyptus, and low grassland. During the 
EIA study, the project area was divided into high-value areas (predominantly mangrove 
ecosystems, in relatively good condition with little evidence of disturbance) and low-value areas 
(predominantly acacia or eucalyptus production forest, with little evidence of inherent 
biodiversity value because of the predominance of exotic species). High-value areas within the 
project site are found in (i) the existing alignment of the Mong Duong River, small estuary, and 
surrounding land; and (ii) a small inlet to the north of the main project site and alignment of the 
De Dach River that will be used for the cooling water discharge canal. Production forest 
ecosystems are also present in all of the high-value areas. Such ecosystems are mostly on the 
hill slopes adjacent to coastal mangrove ecosystems. Production forest ecosystems in the high-
value zones exhibit a similar level of diversity with about 100 species recorded in each zone. 
Low-value areas within the project site are found in (i) Cam Hai commune, where a canal will be 
constructed as part of the cooling water discharge; and (ii) an area immediately to the north of 
the project site, which will be the site for ash pond 1. 

                                                 
12  PECC1, 2006. Environmental Assessment of Mong Duong Thermal Power Plant -1, 203 pp + 4 appendices. 

PECC, 2006. Mong Duong Thermal Power Project -1: Feasibility Study. MoF, 2002. Planning for brackish water 
and marine aquaculture in Van Don District, Support to Brackish Water and Marine Aquaculture – SUMA, 198 pp + 
appendices  

13  Mong Duong River, De Dach estuary, Cam Hai commune and coastal area, group of islands in Van Don district, 
Luong Gac channel.  
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19. Rare or Endangered Species . No threatened vegetation species listed in either the 
IUCN Red Databook or the Red Databook of Viet Nam were identified during the survey of the 
mangrove ecosystems. In production forests or low-value areas, a total of seven flora species 
(Sindora tonkinensis, Gynostemma pentaphyllum, Sophora tonkinensis, Stephania 
cepharantha, Chukrasia tabularis, Strychnos cathayensis, Gmelina racemosa, and Limnophila 
rugosa) are listed in the Red Databook of Viet Nam (2006) but they are not listed in the IUCN 
Red Databook. However, observations during the field surveys indicate that the endangered 
flora species are found in small groups, sometimes with only one or two individuals, in isolated 
patches scattered throughout the project area. The remaining individuals are thought to 
represent the relict populations of larger populations that were present before forestry 
commenced in the project area. The long-term viability of these populations is questionable, not 
only because of the small size of the remaining populations, but also because of the likely 
disturbance during forestry harvesting and replanting. Overall, the endangered flora species 
present in the project area are considered to be of low conservation value. 

20. No threatened terrestrial fauna species listed in either the IUCN Red Databook or the 
Red Databook of Viet Nam were identified during the survey. The Viet Nam Red Book lists 
aquatic species that are considered to be rare, endangered, or threatened. Two species 
collected in the study area during the baseline survey were the seahorse Hippocampus histrix 
Kaup 1852, and Hippocampus kuda Bleeke 1852. These species were brought in from offshore 
areas by local fisherman. Other protected fish species that inhabit the broad study area which 
includes the coast of the Gulf of Tonkin and inland waters of the area, but not found are during 
the field survey are Alosa reevesii, Clupea thrissa, Chaetosus punctatus, Macrones elongates, 
Cranoglanis sinensis, and Pimelodus bagarius. 

21. Protected Areas. Bai Tu Long Bay National Park and Cac Dao Vinh Ha Long (islands in 
Ha Long bay) are located about 15 km to the west, southeast of the site. Ky Thuong Nature 
Reserve is also found about 15 km west of the project site. Bai Tu Long National Park is 
considered a candidate site for mangrove replanting to compensate for impacts at the project 
area. Because the national parks are far from the project area, impacts are expected to be 
nonexistent or negligible. 
 
C. Sociocultural Environment 

22. Population and Community Structure.  The project site is in one ward (Mong Duong) 
and one commune (Cam Hai). Mong Duong and Cam Hai belong to Cam Pha town in Quang 
Ninh province. Cam Pha town has nearly 160,000 people, most living in the urban area. Cam 
Pha includes 13 wards and three communes. Only 7,647 people live in the urban areas. The 
number of people per household is higher in rural areas (4.6) than in urban areas (3.9). Mong 
Duong has a large territory of 130 km2 and a population of 3,874 persons. The southern part is 
urbanized along National Road 18 while the northern part is rural and mainly under forest cover. 
In Mong Duong, males are predominant (54%), probably because it has a large number of coal-
mine workers, mainly men.  
 
23. Economic Structure. With about 95% of the country’s anthracite reserves in Quang 
Ninh province, Halong city and Cam Pha have developed into the nation’s largest center for coal 
mining and processing. Other industrial activities include shipbuilding, cement production, 
fisheries, and seafood processing. Industry is by far the main source of income of most of the 
population in Cam Pha (77.5%). Cam Pha is an industrial town servicing the large, 
predominantly open-cut coal mines in its vicinity. It is also the largest coal port in Viet Nam. The 
port was built in 1894 and has been in operation since 1924. The economic situation is different 
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from one location to another. Cam Hai relies mainly on fisheries (55.6% of households), while 
Mong Duong is mainly an industrial town with nearly two thirds of households employed in 
industry, predominantly in coal industries. Forestry is also a major activity in the project area. 
This situation is reflected in the land use where forests occupy up to 52.7% of Cam Pha. Most of 
the forest area is planted with acacia. 
 
24. Physical and Cultural Heritage. The Quang Ninh Department of Culture and 
Information has advised that the inventory of historic sites in the province does not contain any 
item of significance within the power plant site or in the project impact area. The only item in the 
project impact area noted in the inventory is the Den Quan Ta in Mong Duong coal field—a 
small temple belonging to a local community with no historic significance. No other sites of 
cultural heritage, including tombs, have been identified in the project area. 
 

IV. ALTERNATIVES 
 
A. Without the Project Scenario 
 
25. Without the Project, power shortages are expected to continue and worsen throughout 
the country, particularly in the north. From 2011 to 2020, when hydropower sources will account 
for about 36% of total generating capacity, meeting load demand will be difficult, particularly 
during the dry season. The imbalance between hydropower and thermal power generation must 
be rectified to stabilize the power supply. The Project, which will start in late 2010, will help 
alleviate this problem. 
 
B. Alternatives to Project Location 

26. Four locations were identified by EVN as being potentially suitable for the project site 
within Quang Ninh. Three are in the Cau Den–Mong Duong area (options CDMD1, CDMD2, 
and CDMD3) and one is in the Cam Hai area (option CH1).  
 
27. Based on the comparison of the different sites, option CDMD1 was selected as the 
preferred location considering costs, transportation access, economic development, site 
condition, environmental impacts, etc.  
 
28. Table 2 and Table 3 compare the project sites’ environmental impacts. EVN identified 
the preferred project site by first comparing the three sites in the Cau Den–Mong Duong area, 
and then comparing the preferred site there with the site identified in the Cam Hai area.  

Table 2: Comparative Analysis of Environmental Impacts for Potential Project 
Locations in the Cau Den–Mong Duong Area (CDMD1, CDMD2, CDMD3) 

Site Description Environmental Considerations 

Option CDMD1 : Located in section 3, 
Mong Duong ward, Cam Pha town. 
The site is bordered to the north, 
northwest, and north by National Road 
18, to the east and northeast by a 
temporary coal storage area, to the 
west by Luong Gac, and to the 
southeast and south by low hills. The 
site covers a section of the Mong 
Duong River, which would need to be 
filled and a diversion channel 
constructed to allow the plant to be 

• Filling of a section of the Mong Duong River was one of the main 
perceived disadvantages of option CDMD1. However, the section of 
the Mong Duong River that requires filling has been subject to 
industrial degradation over several years. Proposed earthworks 
under this option would cause no further negative impacts on the 
river ecosystem. The effects of option CDMD3 on the Mong Duong 
River would be similar to those of option CDMD1 because of the 
need to dredge the river to construct the cooling water discharge 
channel. 

• Option CDMD1 involves less excavation than the other two options, 
hence, fewer environmental impacts associated with this activity. 
Further, excavated soil for option CDMD1 can be used on-site in 
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Site Description Environmental Considerations 

constructed. 
 
Option CDMD2 : Located 1 km to the 
southeast of option CDMD1. This site 
is bordered by Luong Gac on the east 
and National Road 18 on the west. The 
site covers hills 55.5–124.8 m high. 
 
Option CDMD3 : Located adjacent to 
option CDMD1 to the southwest. 
Similar to option CDMD2, this site 
covers hills 50.0–106.2 m high. 
 
 

other works such as filling of the Mong Duong River. This minimizes 
off-site impacts associated with soil disposal. 

• The environmental impacts of the cooling water systems for options 
CDMD2 and CDMD3 would be greater than for option CDMD1 
because (i) option CDMD1 would use natural waterways, thereby 
minimizing the extent of capital works and associated environmental 
impacts ; (ii) option CDMD2 would require construction of a buried 
pipeline for cooling water intake and a cooling water discharge 
system would be difficult to construct; and (iii) option CDMD3 would 
require dredging of the Mong Duong River to form the cooling water 
intake and would require significant earthworks for the construction 
of the discharge channel.  

• Option CDMD1 would have fewer resettlement impacts because of 
the small number of houses on the site. 

CDMD = Cau Den-Mong Duong, m = meter. 
 

Table 3: Comparative Analysis of Environmental Impacts for Potential Project 
Locations in the Cau Den–Mong Duong (CDMD1) and Cam Hai (CH1) 

 
Site Description Environmental Considerations 

Option CDMD1 : As above 
 
Option CH1 : Located about 3 km to 
the northeast from option CDMD1 in 
Hamlet 1, Cam Hai commune, Cam 
Pha town. The site is bordered to the 
west by National Road 18, to the south 
by the access road to Hamlets 1 and 2 
in Cam Hai, to the north by the Thac 
Thay River (a potential discharge point 
for cooling water) and to the east and 
southeast by residential land and the 
Voi Lon River. 
 
 

• Option CDMD1 involves less excavation than CH1. Since the 
excavated soil for CDMD1 will be used as fill for Mong Duong River 
and other areas within the site, off-site impacts associated to soil 
disposal will be minimized. 

• Compared to option CDMD2, surface water and effects on 
mangroves are expected to be greater for option CH1 given that 
filling of a number of inlets appears to be required for construction of 
the plant. 

• In terms of the operation of ash disposal facilities, option CDMD1 
would have fewer social impacts than CH1 since the latter is closer 
to a residential development in Hamlet 1 in Cam Hai. 

• CDMD1 would require excavation of about 0.5 km of the channel 
section for the construction of the cooling water discharge canal and 
none for CH1. Associated environmental impacts, however, appear 
to be balanced off by the fact that CDMD1 would require less 
excavation for the cooling water system, i.e., CDMD1 would need 
shorter pipes from the pump station to the power plant (0.5 km) 
compared with CH1 (1.9 km). The same is true for the ash pond 1 
disposal system, CDMD1 would have a shorter pipe system of only 
4 km while CH1 would entail installation of a 6-km pipeline.  

CDMD = Cau Den-Mong Duong, CH = Cam Hai, km = kilometer. 
 
C. Alternatives to Fuel Type 

29. There are a number of options for the type of fuel to be used in the Project: coal, 
hydropower, or gas. As documented in EVN’s 6th National Power Development Master Plan, 
coal is the preferred fuel type for the Project based on the following: 
 

(i) Coal  is available in the north and is the most logical resource to meet power 
demand there. The share of coal-fired power plants is lower than that of 
hydropower, and for supply security reasons it is desirable to diversify the power 
generation types across the national generating network. 

(ii) Hydropower  is ideal in many situations, but Viet Nam has experienced 
increasing power outages during the dry season because water is scarce. 
Normally, during the wet season, power is sent to the south from the north, but 
last year power had to be sent to the north from the south to meet growing 
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demand. In addition, most hydropower plants in Viet Nam are multipurpose 
dams, that is, these are utilized not only for power generation but also for flood 
control and irrigation and thus have a number of operating constraints. 

(iii) Gas is located in the south and negotiations with multinational companies owning 
large shares of the production-sharing agreement have been protracted. This has 
delayed explorations and drillings. 

 
D. Alternatives to Power Generation Technology 

30. Two power generation technologies are considered for the Project: pulverized coal (PC) 
technology and circulating fluidized bed technology (CFB). A description of each technology 
type follows. 

(i) PC technology  is the traditional power generation technology for coal-fired 
plants and is commonly used in Viet Nam and globally. The principal 
characteristic of this technology is that the coal must be pulverized at very high-
fine degree to spray into the furnace.  

(ii) CFB technology is less commonly used than PC technology and has been in 
operation for a shorter period. CFB fires coal using a gravity firing process. Coal 
and limestone are milled and put into the bottom of the furnace and kept 
circulating by compressed air blowing from the bottom of the furnace. Coal 
particles that are expelled from the furnace are collected by high-efficiency 
cyclone and then injected back into the furnace. This circulating cycle prolongs 
the duration that coal is in the furnace and increases the overall firing level.  

 
31. PC and CFB emissions are compared below. 

 
Table 4: Comparison of Emission between PC and CFB Technology 

 
PC technology CFB technology 

NOx content created in the furnace is high (800-1300 
mg/Ncm) because of the high temperature in the 
furnace (>1000oC), therefore, a method or equipment is 
needed to reduce NOx. 

NOx content in the furnace is low because of the low 
temperature in the furnace (∼850oC), such that 
emissions normally meet environmental standards 
without treatment. 

SOx emissions are high. Flue gas desulfizer (FGD) or 
other desulphurization equipment is required. 

Desulphurization takes place in the process and SOx 
emissions are relatively low. No desulphurization 
equipment is normally required. 

Would need either an electrostatic precipitator (ESP) or 
baghouse to meet the particulate limit of 50 mg/Ncm. 

Would need either an ESP or baghouse to meet the 
particulate limit of 50 mg/Ncm. 

CFB = circulating fluidized bed, mg = milligram, NOx = nitrogen oxides, PC = pulverized coal, SOx = sulfur oxides. 
 
32. For Mong Duong 1, CFB technology has been chosen as the preferred technology 
because (i) it is suitable for the low-quality anthracite coal being supplied the plant (heat value 
4,645 kCal/kg), which will be unstable in quality during the project life; and (ii) it can satisfy the 
environmental standards without the need to install NOx controls and desulphurization controls 
that have high costs and expenditures for the investment as well as for the operation. 
 
33. For Mong Duong 2, the use of CFB or PC boiler technology remains open for further 
review by AES before finalization. Mong Duong 2 will be undertaken by AES through an 
engineering, procurement, and construction (EPC) contract. Under such contract, AES will 
specify the national emission standards, and the EPC contractor will then decide, after 
consulting the manufacturers, if they can meet the standards using PC; otherwise, CFB will be 
used. 
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E. Alternatives to Ash Disposal Method 

34. The master plan and feasibility study for the Project propose that ash be disposed of as 
wet slurry. The EIA study team reviewed these proposals and developed an alternative disposal 
strategy—high concentration slurry disposal (HCSD). Table 5 summarizes the main features of 
conventional wet slurry disposal and HCSD, and presents the advantages of HCSD over the 
conventional method. 
 

Table 5: Features of Conventional Wet Slurry Disposal and HCSD 

 HCSD Conventional Wet Slurry 

Mode of transport Water Water 
Concentration of 
slurry 

About 65% to 75% About 7.5% 

Water content < 35% > 90% 
Pumping technology Centrifugal (> 2 m/s) Volumetric (< 2 m/s) 
Filling mode Continuous compacting, drying, and 

sloping 
Continuous settling 

Overflow No overflow Overflow when pond is filled up with water  
Leachate Minimal even without liner, low 

contamination potential 
Fully dependent on liner, possible 
contamination 

Recycling of leachate Initial formation of leachate is minimal, no 
overflow, no minimum recycling needed, 
therefore no increase in pollutant 
concentration 

Leachate and overflow are relevant and 
similarly contaminated and have to be 
recycled, pollutant concentration increases 

Stormwater runoff From compacted surface causes minimal 
contamination 

Results in contaminated overflow when 
pond is filled with water, ability to comply 
with TCVN standards questionable 

Compaction Continuously and active, good compaction 
and curing properties, can be sloped to 6% 

Only after closure, compaction depends on 
dry-out rate, deep depths inhibit good 
compaction and curing  

Reuse for cultivation  Immediately after closing one section Years after closing  
Economic efficiency  Initial investment cost similar to 

conventional wet slurry, operation and 
maintenance costs are lower 

Initial investment similar to HCSD, 
operation and maintenance costs 
significantly higher 

HCSD = high concentration slurry disposal. 
 
35. In summary, it may be concluded that the HCSD disposal option should receive serious 
consideration for use for the ash pond. Use of this method would correspond to less 
environmental impacts and could expand the effective life of the storage and reduce operational 
costs. The decision on the ash disposal method to be used for the Project will be made by the 
EPC contractor (to be commissioned by the ADB) on the condition that the selected method 
shall ensure compliance with applicable effluent standards.  
 

V. ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 

A. Solid Waste 

36. Soil contamination may also result from improper temporary storage and disposal of 
hazardous waste. Such impacts are likely to be localized and temporary. The temporary storage 
for hazardous waste materials would be constructed with a weatherproof cover, concrete floor 
with bunding, and with adequate securable storage bins for waste. Appropriate signage would 
be installed at the storage area. The storage would be located away from coastal or surface 
water bodies.  
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37. Solid wastes (including hazardous wastes) during construction and operation phases will 
be disposed of at the Quang Hanh landfill in Cam Pha. This facility is provided with 
comprehensive environmental controls and was established under the World Bank and Danida 
Three Cities Sanitation Project.  
 
B. Landscape 

38. In terms of landform and landscape, the proposed Project will have a dramatic visual 
impact on its immediate environs, however, no potential negative impacts are identified that can 
not be rectified or negated by the implementation of appropriate landscape rehabilitation and 
development plans. Areas that will undergo landscape rehabilitation include the main plant site 
as well as the site for cooling water discharge channel to join with De Dach River and 
associated dykes, and from De Dach River to Cam Hai; and hills surrounding ash pond 1.  
 
C. Soil Erosion and Sedimentation 

39. Contributing to soil erosion and sedimentation of surface waters in the vicinity of the 
Project area are (i) shoreline earthworks during construction; (ii) earth moving, leveling, and 
vegetation clearing to prepare the site for the construction of the power plant facility; (iii) 
construction of access roads and drainage system; (iv) excavation of the new alignment of the 
mouth of the Mong Duong River which will generate an estimated 400,000 m3 of mud and 
170,000 m3 of soil for the new river mouth and placement of the material as the embankment of 
ash pond 1; and (v) dredging operations to construct the cooling water intake, thermal discharge 
canal entering the De Dach River; and thermal discharge canal connecting De Dach River to the 
outfall in Cam Hai commune. 
 
40. The total volume of soil and rock to be cut is estimated to be 5,692,515 m3 with the fill 
volume estimated at about 4,365,167 m3. The areas of major filling include the mouth of the 
Mong Duong River, the perimeter berms for ash pond 1 and the two dikes that will be placed 
across the southeast corner of the De Dach River. It is expected that the total suspended solids 
concentrations (TSS) will reach saturation levels at the shoreline which will exceed the TCVN 
permissible levels of 25 mg/l and 50 mg/l, respectively for human use and aquaculture in coastal 
waters. Saturated suspended solids concentrations near earthworks sites will also exceed the 
liquid effluent standard of 50 mg/l for TSS set by the World Bank14 for the operation of thermal 
power plants. The sedimentation rate, however, of the suspended material is expected to 
decrease with distance from the plant site. The results of sediment dispersion modeling show 
that the suspended sediment load from the plant site during construction will dissipate below 
ambient levels less than 0.5 km from the plant site. Suspended sediment from the plant site will 
not reach the mouth of Luong Gac at Cua Ong, Cam Hai, or the sensitive island ecosystems of 
Van Don to the east.  
 
41. The effect of cut and fill operations as well as dredging operations on water quality 
represent a short-term, major impact. This could be mitigated by placing perimeter berms or 
other fencing material at work sites where possible to contain loose soils, and minimize erosion. 
Dredging and other in-water construction works should be conducted at low tide or at slack tide, 
as much as possible, to minimize the dispersion of suspended sediment. The effect of access 
road and drainage construction, and vegetation removal represents short-term minor impact on 
water quality. This can be mitigated by (i) separating road works from surface waters with berms 

                                                 
14  World Bank Group, 1999. Pollution prevention and abatement handbook: toward cleaner production. In 

collaboration with the United Nations Environment Program and the United Nations Industrial Development 
Organization, 471 pp.  
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or other fencing material that will contain loose soils, (ii) roads should be properly sloped and 
have adequate culverts to manage runoff, (iii) re-vegetation on and along plant site perimeter 
should occur as much as possible to restore lost natural erosion control, and (iv) earthworks to 
construct drainage ditches, and to lay subsurface drainage conduits should separate activity 
areas from surface waters with the placement of berms or other fencing material to contain 
loose soils during construction. 
 
D. Water Quality 

42. During construction, a workforce of about 1,500 would be permanently present on the 
project site (a total of 4,500 contracted workers for Mong Duong 1 and 2). The generation of 
domestic sewage and grey water and subsequent discharge will impact surface water and to a 
limited extent groundwater. The main pollutants are organic components and microorganisms 
with the potential to cause contamination of surface water and groundwater. To address 
potential impacts on water quality, disinfected latrines (e.g., through regular liming) will be used 
as main component of the sanitation system. Water usage and the respective potential transport 
of pollutants can thus be minimized.  
 
43. Construction process would include fabrication of concrete and related water usage. The 
resulting wastewater could potentially carry inorganic solids and react alkaline above applicable 
discharge standards. The potential impact is considered minor as it mostly occurs during 
construction period and has no long-term impact with view to persistent pollution. Alkaline wash 
water containing excessive amounts of cement will be settled and neutralized before discharge.  
 
44. The operation of Mong Duong 1 and 2 would see about 350 workers at anyone time on 
site, based on a total workforce of 900 and three shifts per day. The estimated total volume of 
wastewater (domestic and process) for 1,000 MW is 150 m3/h or about 300 m3/h in the case of 
2,000 MW. Wastewater will be treated in separate treatment facilities, one for 1,000 MW. The 
treatment process constitutes chemical treatment followed by filtration. The different wastewater 
streams, such as sewage, storm water, coal storage run-off, oily wastewater, etc., will be 
separated to allow for suitable treatment and reuse (e.g., to be used for spraying at the coal 
storage area to suppress coal dust emission). 
 
45. Fuel oil storage areas will be provided with concrete embankments to readily contain 
spills. Regular oily wastewater is to be treated in coalescence separators before discharge. 
Areas that are prone to spillage will be connected to a drainage system and will undergo 
adequate treatment before discharge. Sources where such pollution could arise from are (i) coal 
storage area that produces run-off from sprinklers and rainwater, (ii) service and washing areas 
for machinery and trucks, and (iii) unloading areas for chemicals and fuels other than the jetty 
and the heavy oil storage facility. 
 
46. Concentration of free chlorine in the effluent will be kept at 0.25 to 0.75 mg/l, which is 
well within the standard. In-situ chlorination is proposed using units readily available in the 
market that primarily produce chlorite (NaOCl) which subsequently generates chlorine right in 
the cooling water itself. This option minimizes the risk of over-dosage and safety risks 
associated with storage of large quantities of this chemical. 
 
47. Overflows, runoff, or failure of the ash pond would have the potential for significant 
impacts on surface water and leaching of pollutants from the ash ponds could significantly affect 
groundwater. In the event that wet disposal of ash is used, a suitable lining will be provided in 
the ash pond to avoid contamination of groundwater. The structure for foundation of the ash 
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pond and outer dyke will be sound and strong to minimize leakage to surface water or 
groundwater thereby preventing environmental pollution to the surrounding areas. To minimize 
water consumption, water will be re-circulated back from the ash pond to the mixing station for 
ash slurry generation. While mitigation measures will be implemented, it had been 
demonstrated earlier in this report that wet ash disposal is an unsuitable method and that 
potential mitigation measures such as protective layers and overflow treatment do not 
sufficiently eliminate a potential long-term and persistent impact. The removal of excess water 
used in the high concentration slurry preparation addresses related problems adequately and 
efficiently and is thus recommended for this Project. 
 
E. Flooding 

48. The downstream part of the Mong Duong River will be filled up, and an artificial canal will 
be dug for discharging water river to the river mouth and Luong Gac channel. To determine the 
impacts of river diversion, a flood assessment work was undertaken during the EIA study. The 
modeling assessed flooding occurrence and severity in the project site and vicinity during the 
rainy season, storms, or high tide if the width of the river channel is reduced. 
 
49. Based on the results of the flood modeling, scenarios of new diversion canals of 30 m 
and 50 m width would not be sufficient to accommodate increased flow volume during rainfall. 
As such, high floods will be experienced in the area, particularly if they coincide with high tides. 
The Project, however, will not worsen the current flooding situation provided that the new 
channel is at least 100 m wide. 
 
F. Air Quality 

50. Air quality impact during construction largely comes in the form of dust resulting from the 
removal of vegetation and heavy earthmoving activities. However, dust generated during 
earthmoving tends to be made up of large particles that readily settle to the ground because of 
gravitation. This places a natural limit on the distances from the project site that can be affected. 
Mitigation measures include (i) spraying bare soil and piles of excavation materials with water to 
minimize dust generation during dry periods, (ii) minimizing disturbance to vegetation and terrain 
features, and providing cleared areas and stockpiles with vegetative cover to serve as buffers 
between the Project and the population, (iii) fencing off construction areas to contain dust, (iv) 
covering trucks during transport of materials and impose speed limits, (v) avoiding the burning of 
domestic wastes, and (vi) ensuring the commitment of contractors and/or suppliers to undertake 
applicable measures above. The large number of construction equipment and heavy vehicles 
cause considerable tailpipe emissions. Contractors will be required to properly maintain 
equipment to minimize emissions. 
 
51. Table 6 presents the expected emission levels based on design specifications and 
applicable standards. 
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Table 6: Emission rates and concentrations 

Pollutant Emission concentration 
(mg/Ncm) 

Viet Nam standard 15 
(mg/Ncm) 

World Bank 
standard 
(mg/Ncm) 

TSP 140 140 - 
PM10 50 - 50 

SO2 
350a 

(60 tons/day) 350 2,000 
(350 tons/day)b 

NO2 
350 (CFB),  
700 (PC) 700 1500 

a  For PC technology, a flue gas desulfurizer (FGD) will be installed. 
b Mass-based standard 

 
52.  The impact of the power plant on ambient air quality should be based on the increase 
caused by the emissions plus the current background concentrations. In the absence of 
adequate data on background levels, a comparison of the maximum increases in air pollution 
levels and the respective standards is a partial but instructive means of evaluating the 
significance of the impact of the power plant emissions. Based on the results of modeling 
carried out for worst-case meteorological scenarios that rarely or may never happen at the site, 
the maximum increase in concentrations of SO2 and NO2 in the populated lowlands will be less 
than 30% of the allowable ambient limits. For long-term concentrations, the maximum increase 
in TSP, PM10, SO2 and NO2 levels are about 20% of the limits for criteria pollutants prescribed 
by the World Bank. For TSP and PM10, whose concentrations were already found to be 
elevated, the maximum increases will be 13% of the standards for short-term concentrations 
and 5% of the standards for long-term concentrations. These results are premised on 
continuous compliance with emission standards through the operation of the facility’s air 
pollution control devices and implementation of mitigation measures.  
 
53. Despite minimal impact on ground-level concentrations of air pollutants, the power plant 
emissions might worsen visibility along the scenic and economically important Halong Bay. 
Plume gases can help form haze and smog over the bay, particularly during winter when winds 
come from the north. This impact may become pronounced as more industries operate in the 
area. Reduced concentrations of dust and SO2 across the regional air shed would lessen such 
impacts.  
 
54. Coal delivery to the Project will be by closed overhead conveyor system to minimize 
particulate emission. At the coal storage areas, water will be sprayed to minimize emission of 
coal dust. 
 
55. The Quang Ninh Provincial Department of Natural Resources and Environment 
(DONRE) has been aware of the air pollution issues in the province, which is mainly caused by 
dust emissions from mining activities. Because of the lack of resources and technical skill, 
DONRE has not been able to develop an appropriate strategy to control air pollution. ADB will 
be providing a TA in 2007 (Strengthening Environmental Management System of Electricity of 
Viet Nam and Department of Natural Resources and Environment of Quang Ninh Province) as a 
supplementary environmental management activity to the Mong Duong Power Plant Project. 
The TA will set up two monitoring stations for particulate matter near the project site, provide 
training on air quality monitoring and management for the Quang Ninh provincial and district 
environment officers, and help the provincial DONRE draft an air quality management program 

                                                 
15  TCVN 7440: 2005 – Emission standards for thermal power industry. 
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to strengthen its capacity of air quality management, particularly on enforcement of regulatory 
requirements for pollution control. DONRE has obtained a budget of $157,000 to purchase air 
quality monitoring equipment. 
 
G. Noise 

56. As is often the case with the use of heavy equipment, noise impact and ground vibration 
during construction can disturb nearby communities. However, the hilly vegetated topography 
surrounding the project site can partially absorb or reflect the noise, reducing the levels that 
reach the receptors. Along roadsides of the surrounding towns where baseline levels are 
already elevated, noise from the project will not be significant. Noise levels around the power 
plant are not expected to be a compliance issue, given the area is classified as industrial. To 
further minimize disturbance to nearby communities, construction schedules must optimize 
daytime working hours and scale down activities at night. Extensive earthmoving and movement of 
heavy equipment should be conducted only during regular working hours. 
 
57. The main sources of noise and vibration during operations are (i) delivery of equipment 
and raw materials by trucks; (ii) transfer of coal through conveyor; (iii) operation of engines, 
generators, and turbines inside powerhouse; and (iv) operation of various pumps, fans, and 
motors. Disturbance caused by truck movements can be minimized by scheduling deliveries to 
daytime as much as possible. Minimal disturbance can be guaranteed by avoiding populated 
areas when selecting the right-of-way for the conveyor belt alignment, particularly the placement 
of drive motors and transfer points, which tend to be the noisiest components of the system. 
Noise-reducing shrouds can be installed around such equipment if necessary. Noise and 
vibration from the power house are expected to be very high and continuous, but modern 
building design and the use of sound-absorbing materials allow engineering contractors to 
guarantee that noise levels will remain within 70 dBA at plant boundaries, which is the World 
Bank standard. While this noise level is still above what is considered comfortable, relocating 
homes from the plant site is expected to remove any impact on the population, while those living 
farther away may benefit from the hilly topography.  
 
H. Cooling Water Discharge 

58. The primary and secondary data describing the waters of the Luong Gac as well as the 
rivers that feed into it show conditions that generally minimize the impact from heated water 
discharged by the power plant. The predominantly diurnal tide and its reasonably large 
amplitude minimize the risk that the discharge will merely meander near the outfall without 
mixing with open waters of the Bai Tu Long Bay. 
 
59. Based on a simple energy transfer model to the water flowing along the cooling water 
channel, evaporation along the channel will remove nearly all the heat imparted by the 
condensers on cooling water. By the time the water reaches the outfall at Thac Thay, the water 
temperature will have equalized with the air temperature. Under common conditions, the impact 
of the thermal plume on the Luong Gac is, therefore, likely to be minimal and will meet the 3oC 
temperature rise of the receiving body of water as prescribed in the World Bank guidelines. 
 
60. Under typical oceanographic and atmospheric conditions, the impact of the thermal 
plume using the CORMIX model16  is predicted to be confined to the region close to the outfall. 
                                                 
16  CORMIX (Cornell Mixing Zone Model) is a software tool that calculates the dilution of heated or contaminated 

water released in a river or coastal basin.  The model uses a Gaussian and other simple theoretical distributions to 
describe the spatial distribution of the pollutant around the plume centerline whose position is predicted by the 
model. CORMIX can simulate plume dispersion under a variety of discharge and ambient flow conditions. 
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However, plume modeling identifies rare conditions that give rise to a larger region of warming 
and the risk of plume recirculation. Further study is warranted by the uncertainties in the 
modeling and consequences of its results. To date, the design of the cooling water discharge 
channel has been based on the principle of maximizing the distance between the outfall and the 
intake lines. Further modeling of the cooling water discharge is needed to refine the design of 
the channel. 
 
I. Aquatic Resources 

61. During the preparation of the site for the physical plant, including the realignment of the 
mouth of the Mong Duong River, the aquatic habitat and ecosystem of the lower river and delta 
will be destroyed. Similarly, the reaches of the De Dach River, in which dredging will occur to 
complete the thermal effluent discharge canal, will destroy affected aquatic habitat and 
negatively affect dependent biota. After construction phase, the aquatic habitat and ecosystem 
will develop in the new, realigned mouth of Mong Duong River to offset what is permanently lost 
in the original river mouth. Similarly, lost habitat and resources in dredged areas will recover. 
The effect of cut-and-fill operations and diversion of Mong Duong River on aquatic biota could 
be mitigated by (i) allowing the damaged areas to be recolonized with aquatic plants and 
animals to the fullest extent possible by preventing or minimizing further management 
interventions such as dredging, and (ii) not installing a concrete liner in the new realigned Mong 
Duong River mouth.  
 
62. The estimated effect of the cut-and-fill operations, dredging of the cooling water intake, 
and dredging of the thermal discharge canals in the De Dach River estuary on local fisheries 
revenue and aquaculture and other resource harvest revenue could be mitigated by providing 
livelihood/income restoration programs and compensation to local fishers for lost fishing, 
aquaculture, and other resource harvest revenue. This aspect is addressed in the resettlement 
plan prepared for the Project. 
 
63. The thermal effluent of the plant on the receiving environment will cause the largest 
single impact on the local aquatic environment. The extent of the actual negative impacts as 
well as the potential positive impacts will be determined during the monitoring of aquatic 
resources as provided for in the EMP. Potential positive effects of the heated water such as 
increased production of valued plants and animals, or enhanced aquaculture will also be 
determined during monitoring at the operation phase. The impact of thermal effluent on aquatic 
resources in the De Dach estuary and in nearshore zone of Cam Hai commune could be 
mitigated by (i) installing baffles, fins, and other devices in the channel to create turbulence, 
thereby increasing exposure to air to help dissipate waste heat; and (ii) maximizing the standing 
volume and surface area in the discharge channel. For De Dach, allowing water from Luong 
Gac to flow into the discharge channel through weirs in the dikes would also reduce 
temperatures. 
 
64. The magnitude of cooling water entrainment mortality of plankton and other aquatic 
organisms is anticipated to be high. The ecological impacts of entrainment mortality is difficult to 
estimate without a bioenergetic analysis of growth and food web effects. Mitigation could be 
effected by placement of fine-mesh screens and an aquatic biota and debris return system, 
and/or different barrier nets in front of the intake. 
 
65. The Project will involve construction of a freshwater reservoir for the operational 
requirements of the power plant. This will be located at Thac Thay River in Cong Hoa 
commune, Cam Pha town, about 4 km north of the project site. The alternatives being 
considered are (i) construction of a spillway crossing Thac Thay River to provide a salty-water 
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stop, and  (ii) construction of a reservoir at the location planned by the provincial authority to 
supply water to the Mong Duong–Cam Pha area. Initially, the capacity for alternative 2 will be 
suited for the freshwater supply needs of the Project. In the future, the provincial authority will 
finance the expansion of the reservoir capacity to be able to supply residential areas. The 
construction of the reservoir will prevent brackish water from mixing with the water upstream, 
hence, it is likely that only species adaptable to freshwater environment would thrive. 
Downstream of the dam, however, mixture of freshwater and brackish water would still take 
place such that impacts on the survival of existing species are not considered significant. The 
EMP includes provisions to monitor impacts on aquatic resources during construction and 
operation. 
 
J. Terrestrial Ecology 

66. Almost 41 ha of coastal mangrove ecosystems across the project site will need to be 
cleared during site preparation. Two to 10 ha of mangroves may also be submerged during 
operation of the freshwater reservoir at Thac Thay River. Based on available data on the extent 
of mangrove ecosystems in northern Viet Nam, the Project would result in a loss of 0.1% to 
0.2% of the total remaining area of mangroves in the region. To reduce the predicted impacts to 
an acceptable level, a mangrove management and monitoring plan will be implemented. 
Specific objectives of this plan are to  (i) identify measures to avoid or minimize the loss of 
mangroves ecosystems at the project site, (ii) identify practical and cost-effective measures to 
compensate for residual impacts and rehabilitate mangroves, and (iii) propose a monitoring 
regime to ensure the success of mitigation and compensation measures as well as the health of 
mangrove ecosystems. The primary measure to compensate residual impacts on mangroves 
will be replanting of about 50 ha of mangrove vegetation (based on a 1:1 replacement ratio as 
recommended in Ramsar guidelines for mangrove replanting activities17,18) in the Bai Tu Long 
National Park.  
 
67. Other than mangroves, the Project will also require clearing of about 35 ha of production 
forest ecosystems comprising a mixture of Acacia and Eucalyptus species. The freshwater 
reservoir would also affect production forests with areas of about 1.5 ha and more than 27 ha 
for alternatives 1 and 2, respectively. Compensation mechanism and income restoration 
measures for affected persons are contained in the full resettlement plan, a summary of which is 
attached as Appendix 1, while mitigation measures to minimize environmental impacts will be 
addressed through the implementation of a terrestrial ecology management and monitoring 
plan. The following measures will be implemented to avoid or reduce impacts on terrestrial 
vegetation in the project area: (i) minimize the footprint of the construction works as far as 
practical; (ii) mark boundaries of construction worksites with temporary fencing, plastic tape, or 
other appropriate material; (iii) ensure that construction activities are confined within identified 
worksites and ensure that no vegetation is unnecessarily cleared; and (iv) prohibit construction 
and operation workers from directly or indirectly disturbing remaining terrestrial vegetation and 
extracting resources such as firewood, and penalize them if they do. 
 
68. Terrestrial fauna species found in mangroves and production forests will be adversely 
affected because of loss of habitat. However, impacts on terrestrial fauna species are expected 
to be minor because of the low conservation value of these species and their high mobility. 
 

                                                 
17  Replanting of 52 ha is slightly higher than a strict 1:1 replacement ratio but it is recommended that replanting be 

carried out over this larger area because it is common practice to plant slightly more than the area lost in order to 
account for the possibility that some areas may not revegetate successfully 

18  Ramsar Convention on Wetlands (2002). 
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K. Rare and Endangered Species 

69. No rare and endangered aquatic species identified by the Viet Nam Red Book that 
inhabit the region where the plant site is located were found during the survey. Threatened 
terrestrial fauna species, listed in either the IUCN Red Databook or the Red Databook of Viet 
Nam, were also not identified during the survey. The conservation value of the recorded 
endangered flora species in the project area is low because they are vulnerable to disturbance 
factors other than the Project, and because only a few individuals are found in isolated patches. 
Where production forest and grassland ecosystems will be disturbed, individuals of endangered 
flora species will almost certainly be lost. However, this impact is considered to be minor given 
the low conservation value of these species.  
 
L. Protected Areas 

70. The results of the sediment dispersion modeling in Luong Gac channel show that the 
increased load of sediment to the channel caused by cut-and-fill operations will not extend 
beyond the mouth of the channel at Cua Ong. This means that the protected area east and west 
of the plant site will not be affected by the cut-and-fill operations. 
 
M. Social Impacts and Resettlement 

71. Based on the preliminary design, land to be permanently acquired will total around 148 
ha, mostly forest (83 ha), fish ponds (41 ha), and industrial land (20 ha). Thirty-seven residential 
households (118 people) will be directly affected by the Project’s land acquisition. Of these, 32 
households (96 people) will be severely affected and will need relocation, while 5 (22 people) 
will lose a portion of their properties but will be able to continue living in the current location. The 
Project will also have resettlement impacts identified on (i) eight coal transportation and one 
forestry company that will be required to move; (ii) one construction company that will be 
partially affected; (iii) land owned by four large farm owners (timber, fishpond, and fruit trees) 
that will be acquired; and (iv) 80 farm and 306 company employees who may lose their jobs 
temporarily during the transition period when the companies reorganize their activities, or 
permanently if the employers such as farm owners cannot find replacement land and may not 
be able to retain them. On the proposed site of the freshwater reservoir, pump house, and 
piping route, no existing households will be affected during construction and operation. 
 
72. To address the resettlement impacts of the Project, a full resettlement plan has been 
prepared in accordance with the legal framework of Viet Nam and ADB’s policies. Fishers 
relying completely (5 families) and partially (16 families) on the Mong Duong River, and one 
aquaculture company that will be affected by the river diversion will also be compensated based 
on the resettlement plan’s provisions. 
 
73. During pre-construction and construction activities, a peak workforce of about 4,500 
workers will be required on site. Potential positive effects of the influx will include demand for 
retail and other services, which may increase economic activity and benefits for some local 
businesses, including food suppliers and other retailers. Potential negative effects of a large 
influx of large workforce of predominantly male workers will include increased demand for 
drugs, prostitution, and other socially undesirable activities; conflicts and tensions between 
residents and newcomers; and increased stress on services and infrastructure. The Project will 
maximize local workers and minimize the numbers of non-local workers employed. Severely 
affected and vulnerable affected people will be prioritized for hiring for site works.  
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74. The key potential impacts on population and community structure during operation will 
be the presence of a large workforce. The disruption impact of the operation stage workforce 
are predicted to be less than those during pre-construction and construction. The operation 
workforce will comprise a mixture of single men and women and families that will relocate to the 
site permanently and form a community. The workers will be housed in an established urban 
area with water, electricity, and waste management facilities. 
 
N. Health and Safety 

75. Minor adverse public health and safety impacts may result from the retention of solid 
waste from the toilets on site, leading to inadvertent exposure to solid waste and disease 
transmission. Regular disinfection of waste and backfilling of toilets will reduce the risks of such 
impacts. The risk of fire spreading from burning of vegetation wastes on site would also have 
the potential to adversely affect public safety. Criteria for vegetation burning would include 
burning only when the wind is low, away from houses and only in the presence of appropriate 
safety equipment. Failure to locate and remove all UXO from the site would cause risks to public 
health. A specialized contractor would be engaged to locate all such material and remove it from 
the site. 
 
76. Potential health impacts during various stages of the Project include transmission of 
communicable diseases, including HIV/AIDS and other STDs, as a result of the influx of a large 
labor force. Measures to mitigate potential adverse impacts include development of an 
HIV/AIDS awareness campaign before civil works begin. This campaign will involve NGOs, the 
women’s union, the youth union, health workers, female community leaders and members, and 
men and women from affected households. 
 
77. Existing high levels of respiratory disease may be exacerbated if site clearance works or 
materials transport generate uncontrolled high levels of dust. The main effects of pre-
construction and construction are related to the generation of particulates during earthmoving. 
During dry periods it is not uncommon for levels near sites of heavy activity to reach particulate 
matter levels of more than 1,000 µg/Ncm, which are well above the standard of 300 µg/Ncm 
stated in TCVN 5937-1995. However, air quality–related impact of construction is limited by its 
temporary nature. During the 5-year pre-construction and construction stages, EVN will provide 
free annual medical check-ups for residents in the vicinity of the project site, specifically for 
Mong Duong ward and Cam Hai commune. Services will include basic medical check-up as well 
as x-ray examination, as necessary, to determine likely causes of respiratory ailments. This 
information will also serve as baseline data before the operation phase.  
 
78. Since Mong Duong ward and Cam Hai commune have their own health centers that 
provide annual check-ups, EVN and AES will explore the following options: (i) coordinate with 
the health centers so that the proposed medical services to be funded by the Project can be 
integrated into the regular government health check-up programs, or (ii) establish an on-site 
clinic to provide medical check-ups for workers and surrounding communities. 
 
79. To minimize health impacts caused by pre-construction and construction activities, dust 
will be suppressed by (i) watering exposed areas such as construction site and access roads 
during rainless days; (ii) minimizing the size and duration of exposed areas and implementation 
of progressive revegetation works; (iii) covering long-term material stockpiles with the potential 
for dust generation; and (iv) covering of trucks carrying potentially dust-generating materials to, 
from, and within the site. 
 



 

 

20 

80. Disposal of waste into ash ponds could harm public health if members of the public or 
operation workers were to gain access to the ponds and suffocate or drown. Access to the ash 
pond will be controlled by fencing and providing signage at the site. Safety and rescue 
equipment will be installed at the site and procedures developed and staff trained. 
 
81. The predicted levels of air pollutant levels during operations could exceed Vietnamese 
standards on the hilltops surrounding the power plant during stable atmospheric conditions. 
However, there is no residential or other development on these hilltops as the land is used 
solely for forestry, while the impact on the populated low-lying areas will be minimal. The results 
of modeling suggest that, although background concentrations were not included because of 
insufficient data (i.e., US modeling guidelines require background concentrations of a pollutant to be 
estimated from the arithmetic mean of at least 1 year’s worth of data) there was enough clearance 
between the allowable limit and the maximum impact from the power plant to conclude that if the 
facility operates as designed, it is not likely to appreciably worsen existing health problems. The 
same free medical services provided by EVN during the pre-construction and construction periods 
will be extended by AES to the surrounding communities for the first 5 years of operation. After this 
period, AES will then review the results of the health check-ups and will revise its health program 
(services, schedule, etc.) to suit the medical requirements of the communities as these relate to 
project operation. 
 
O. Land Use and Transport 

82. In terms of impact on land use, the development of the proposed Mong Duong Thermal 
Power Center is consistent with the relevant provincial master plans and sector master plans 
that apply to the area. Mong Duong ward forms part of a locality designated for coal exploitation 
and transportation, and major developments are proposed that will consolidate and expand 
these functions and further change the pattern of land use. Therefore, when viewed in this 
dynamic context, the Project will be compatible with the dominant land uses now and in the 
future. 
 
83. The Mong Duong town area will experience increased traffic congestion and associated 
air and noise pollution during construction. The amenity of the town has been seriously 
degraded primarily as a result of heavy road haulage coal transportation and the resultant traffic 
congestion, noise, coal dust emissions, and air pollution. The construction phase is expected to 
worsen this degradation. However, construction will generate additional economic opportunities 
in the town for the family-owned enterprises already involved in road transport, vehicle repair 
workshops, food and entertainment, and other commercial services. Traffic movements from 
transport of domestic waste and hazardous waste to the Quang Hanh landfill site would be 
small, about two 10-ton trucks/week, and would not result in any adverse impacts on traffic or 
accessibility in the project area. To minimize impacts of generated traffic, trucks would be 
covered and maintained in satisfactory condition, allowed to move only during the day, and will 
be confined to major transport routes. Construction contractors will be required to program the 
delivery and removal of equipment and to avoid clashes with peak delivery of construction 
materials.  
 

VI. ECONOMIC ASSESSMENT 

84. The feasibility study for the Project has taken into account costs for environmental 
protection investments as follows: (i) provision of ash pond lining if wet slurry disposal is used, 
(ii) UXO clearing and safe disposal, (iii) water spraying on exposed areas to suppress dust, (iv) 
provision of sanitation facilities for workers, (v) installation of wastewater treatment and air 
pollution control facilities, (vi) provision of roof and concrete flooring for chemical storage areas, 
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(vii) provision of safety and fire fighting equipment, and (viii) formulation and implementation of 
emergency response plan. These components are also included in the EMP along with the 
mitigation measures developed based on the findings of the EIA. The costs indicated in the 
EMP only account for marginal costs, i.e., items that are directly attributable to the EMP and 
which are not already included in the FS or project cost.  
 
85. The estimated total cost for Mong Duong 1 and 2 EMP implementation during the pre-
construction and construction period is $3,528,000. The cost is inclusive of mitigation, 
environmental consultancy, monitoring, and institutional strengthening but exclusive of taxes, 
contingency, and optional mitigation measures19.  
 
86. During operation, total estimated cost is $13,084,000 for environmental consultancy, 
mitigation, monitoring, and institutional strengthening, covering an assumed 30-year operation 
period. This cost, however, will not be provided for under the loan but will be financed by the 
Government and AES.  
  
87. The monetary equivalent of environmental benefits arising from the implementation of 
the EMP is difficult to quantify. Qualitatively, however, these would correspond to the following: 
(i) air emission and effluent quality within applicable standards through installation of pollution 
control facilities, (ii) proper disposal of wastes, (iii) noise abatement, (iv) raised environmental 
and safety awareness of workers, (v) compensatory planting covering an area cleared of 
mangroves, (vi) soil erosion and sedimentation control to protect aquatic resources, and (vii) 
rehabilitation of affected areas.  
 
88. The overall economic analysis of the Project has taken into account the associated 
environmental costs. Because the environmental benefits are difficult to quantify, they are 
considered additional benefits of the Project that, once quantified, will reinforce the economics 
of the Project. For example, the use of CFB technology helps to reduce significantly SO2 
emission. In the air, the SO2 will be transformed into sulfates, which are precursor of respiratory 
diseases. Reduction of SO2 emission, therefore, has direct beneficial effects on the local 
population. 
 
89. The project economic analysis confirms the economic robustness. The project EIRR is 
23.5%, and the project yields a net present value of $888 million for the 30-year operation 
period. 
 

VII. ENVIRONMENTAL MANAGEMENT PLAN 

90. To ensure that the negative environmental impacts are minimized and addressed 
effectively, an environmental management plan (EMP) has been formulated detailing mitigation 
measures and monitoring program during various project phases. Appendix 2 and Appendix 3 
present the expected impacts and mitigation measures for Mong Duong 1 and Mong Duong 2, 
respectively, while Appendix 4 and Appendix 5 present the proposed monitoring program. 
Shown in Appendix 6 are the estimated costs for EMP implementation. 
 
91. Key players in the implementation of the EMP and their corresponding responsibilities 
are presented in Table 7. 

 
                                                 
19 Mitigation measures that will be considered based on the results of further investigation and/or environmental 

monitoring. 
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Table 7: Institutional Responsibilities for EMP Implementation 

EMP Responsibilities 
Mong Duong 1 
Responsibility  

Mong Duong 2 
Responsibility 

• Submit Government EIA/EMP to MONRE  
• Successfully implement EMP  
• Provide funds for EMP implementation 
• Liaise on shared environmental responsibilities between Mong Duong 1 

and 2 

EVN (project 
owner) 

BOT company: 
AES & 
Vinacomin 
(project owner) 

• Coordinate and manage overall project implementation and operation, 
including guiding and supervision of EMP implementation during pre-
construction, construction, and operation phases  

• Appoint dedicated environmental officer to manage organization’s 
environmental responsibilities  

• Manage and coordinate environmental monitoring consultant (EMC) team 
• Plan and manage environmental management activities  
• Coordinate with other parties in relation to environmental management 

activities 
• Supervise civil works contractors during construction, including 

implementation of environmental management activities under the EMP 
• Conduct internal monitoring and supervision of independent monitoring 
• Manage EMP budget  
• Report on environmental information to concerned parties 
• Integrate EMP specifications in contract documents  
• Coordinate shared environmental responsibilities  
• Point of contact for MONRE, DONRE, and other Government agencies 

TPPMU 1  BOT company: 
AES & 
Vinacomin 
/project 
operator 

• Prepare detailed design activities incorporating relevant EMP 
requirements  

• Prepare Government EIA/EMP  

Detailed design 
consultant 
(PECC1) 

Detailed design 
consultant 
(TBA) 

• Implement environmental specifications (such as appropriate EMP 
provisions) detailed in the construction contract 

Construction 
contractor 
 

Construction 
contractor 
 

• To be engaged by TPPMU1/AES 
• Monitor EMP implementation during the pre-construction and construction 

phases of the Project 
 

Environmental 
monitoring 
consultant 
(EMC) Team 

Environmental 
monitoring 
consultant 
(EMC) Team 

• Conduct independent monitoring of key elements of EMP implementation 
and environmental performance of project during pre-construction, 
construction, and initial stages of operation 

• Report to ADB on monitoring results  
 

Safeguards 
independent 
monitoring 
consultant or 
SIMC 
(Institute, 
center, or 
individuals 
independent of 
the Project) 

Safeguards 
independent 
monitoring 
consultant or 
SIMC 
(Institute, 
center, or 
individuals 
independent of 
the Project) 

• Undertake mangrove replanting, protection, and monitoring activities 
described in the MMMP, including preparation of detailed replanting work 
plan 

• Train mangrove replanting workforce 

Mangrove 
replanting 
contractor 
(TBA)  

Mangrove 
replanting 
contractor 
(TBA)  

• Conduct periodic monitoring of compliance to EIA/EMP provisions and 
applicable environmental standards 

Quang Ninh 
DONRE 

Quang Ninh 
DONRE 

 
92. As part of the overall environmental management of the Project, institutional 
strengthening activities within EVN and TPPMU1 will be carried out. Training for key EVN staff 
on environmental management, contractor management in relation to environmental issues, and 
public involvement processes will be provided. ADB will also provide TA for strengthening the 
environmental management system of EVN and QN DONRE as discussed earlier. 
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93. A full-time environmental officer will be engaged within TPPMU1 to act as the overall 
coordinator of environmental management activities associated with the Project; training will be 
provided to this officer as required based on a training needs assessment. In addition, key 
TPPMU1 staff will be provided with training on environmental management and contractor 
management in relation to environmental issues. EVN and TPPMU1 staff will attend national 
project workshops on environmental management of the Project. Possible links to ADB 
proposed capacity building for environmental management project loan to commence in 2007 
will be identified, and opportunities for EVN and/or TPPMU1 staff to participate in activities 
carried out in that project will be identified. Specific capacity-building activities will also be 
carried out with personnel from Bai Tu Long National Park in relation to mangrove replanting 
and monitoring activities.  
 

VIII. PUBLIC CONSULTATION AND INFORMATION DISCLOSURE 

94. The ADB’s Environmental Assessment Guidelines (2003) require that public consultation 
should be carried out at least twice for category-A projects, i.e., once during the early stages of 
EIA preparation and once when the draft EIA report is available. In compliance with this 
requirement, stakeholder consultations were carried out twice in Cam Pha district and once in 
Hanoi. The first Cam Pha consultation, on 9 June 2006, was done before EIA finalization and 
the second consultation on 22 July 2006 was held after the draft EIA was prepared and a 
summary report translated for distribution to participants. The purposes of the meetings are to (i) 
disclose information on the Mong Duong I and II project, and (ii) consult participants on potential 
environmental issues that may arise from the construction and operation of the Project. Also 
conducted were consultations with various government agencies during the preparation of 
various EIA modules as well as a socioeconomic survey and workshops to prepare the 
resettlement plan. Table 8 provides a summary of the consultations conducted. 
 

Table 8: Stakeholder Consultation 
 

Date and Location Participants (Number) a Topics/Issues Discussed 

Feb-May 2006 
Various offices and 
agencies 

Representatives from various offices 
and government agencies (Quang Ninh 
PCom, Cam Pha PC, Uong Bi Thermal 
Power Plant, Pha Lai Thermal Power 
Plant 2, URENCO, DONRE, Cam Hai 
Commune, Van Don District Fishery, 
DARD, FPD, Bai Tu Long National 
Park, QN Dept. of Fishery, QN Red 
Cross, QN Dept. of Culture and 
Information, QN Dept. of Tourism, QN 
Dept. of Construction, Vinacomin, QN 
Dept. of Planning and Investment, 
PECC1 (19 offices) 

Consultation meetings to gather and verify 
project-related information (e.g., water supply, 
effluent discharge points, solid waste situation 
and disposal sites, ash disposal method, 
aquaculture resources, mangroves and 
associated flora and fauna, socioeconomic 
master plan, land use, historic and cultural 
sites in Project area, issues related to design 
and operation of the Project, QN tourism 
development plan, infrastructure development 
plan for coal sector in Cam Pha) 

3-10 February 
Project area 

Representatives of affected households 
(36) 

Socioeconomic survey/socioeconomic profiling 
during preparation of the resettlement plan 

17 March 2006 
Office of Cam Pha 
PCom 

Chairman and vice-chaiman of Cam 
Pha PCom, representative of Cam Pha 
resettlement department, chairman of 
Cam Hai PCom, Cam Hai land 
management officers, 
chairman of Mong Duong PCom, 
Mong Duong land management officers, 
chairman and vice-chaiman of Duong 
Huy PCom, Duong Huy land 
management officers (15)  

• Relocation requirement because of 
construction of discharge channel 

• Submission of resettlement plan 
• Source of water supply for the Project 
• Number of HH that will be affected by the 

Project 
• Location of workers’ site 
• Compensation policy and provisions 
• Livelihood training 
• Cost of affected land/land compensation 
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Date and Location Participants (Number) a Topics/Issues Discussed 

  participants expressed that, in general, 
they agree with ADB’s compensation and 
resettlement policy 

23 March 2006 
Office of Mong 
Duong PCom 

chairman of Mong Duong PCom,  
chairman of Cam Hai PCom, 
representatives of social unions in Mong 
Duong ward (women and youth unions), 
representatives of affected households 
and affected companies (36) 

• impacts of Project on private companies 
and corresponding compensation 

• Project status 
• Relocation options 
• Support from local authority during 

resettlement 
• Income restoration option 
• Compensation price for affected land 
• Number of HH to be affected by discharge 

channel construction 
• Amenities to be provided at the 

resettlement site 
• Project impact on air quality which is 

already poor due to coal dust emission  
9 June 2006 
Office of Cam Pha 
People’s Committee 

Officials at the provincial, district and 
commune levels such as Quang Ninh 
PCom, Cam Pha PCom, Mong Duong 
PCom, Cam Hai PCom, Dept. of 
Industry, DONRE, Dept. of 
Construction, Dept. of Transport, etc.; 
Organizations such as Quang Ninh 
Fatherland Front, Farmers Association; 
Bai Tu Long National Park, Flora and 
Fauna International –NGO (20)  

• Compliance with air emission and 
wastewater discharge standards  

• Environmental impacts of the Project (oil 
spill, discharge from ash pond, site 
preparation, excavation, backfilling, river 
diversion, cooling water discharge, 
flooding, traffic, migration of settlers around 
the Project site) 

• Impacts on aquaculture, protected areas, 
heritage sites, landscape, aesthetics 

• Source of raw materials such as limestone 
• Source of water supply 
• Cam Pha PC to extend support so that the 

Project can be completed as scheduled  
23 June 2006 
Melia Hotel, Hanoi 

Quang Ninh PCom, Ministry of Industry, 
EIA Department of MONRE (3) 

• Air emission standards applicable to the 
Project 

• Approval of EIA by ADB and MONRE  
• Project will be processed by MONRE 

based on provisions of new environmental 
law to take effect on 1 July 2006 

22 July 2006 
Office of Cam Pha 
PCom 

Chairman , vice chairman and other 
officials of Cam Pha PCom; vice 
chairman of Mong Duong Ward; 
representatives from the following 
offices: Quang Ninh PCom, QN 
DONRE, Dept. of Fishery, Dept. of 
Industry, Dept. of Science and 
Technology, Dept. of Construction, Cam 
Pha DONRE, Van Don PCom, Cam Hai 
PCom, Cam Pha Women’s Union, Bai 
Tu Long National Park, Cam Pha 
Television, Vinacomin (24) 

• Method of transportation of materials such 
as coal, oil, limestone, etc. and potential 
impacts 

• Impacts on livelihood and compensation, 
aquaculture 

• Resettlement issues 
• Planned zoning of the Project site 
• Employment opportunities for affected 

persons 
• Thermal discharge impacts 
• Impacts of reservoir construction and 

operation in Thac Thay River 
• Monitoring of air quality during construction 

and operation, dust emission form power 
plant 

• Potential use of ash for brick-making 
• Haze formation that may affect tourist sites 
• Impacts of ash pond overflow on surface 

water quality 
a excluding representatives of EVN/TPPMU1, AES, PECC1 and ADB TA 4670. 
 



 

 

25

95. During project implementation, an environmental monitoring program will be conducted. 
This will involve site visits, sample collection, and interviews with people in the vicinity. In 
particular, sample households will be consulted to assess project impacts on fisheries. 
Complaints related to various project activities will also be documented to be addressed by the 
appropriate entity as identified in the EMP. Additional mitigation measures will be implemented 
based on the results of the monitoring. 
 
96. With regard to the implementation of the resettlement plan, apart from the regular 
meetings with  affected persons, TPPMU1, PPC, resettlement committees, and other relevant 
agencies, the information about resettlement, compensation, and options, will be disclosed to 
affected persons in a form and language that they can understand. A public information booklet 
(PIB) has been prepared for this Project. The general content of the PIB includes the following:  

 
(i) brief description of the project and subproject, 
(ii) types of impacts expected, 
(iii) basic compensation policy and entitlements,  
(iv) consultation and participation of affected persons and community, 
(v) implementation schedule, and 
(vi) who to contact for additional information. 

 
97. A grievance mechanism will be established that will allow affected persons to appeal any 
disagreeable decisions, practices, and activities arising from compensation for land and other 
assets or to settle any general project-related disputes. 
 

IX. CONCLUSION 

98. The Project will play an important role in supporting the rapid economic growth of Viet 
Nam. Because of its heavy dependence on hydropower, Viet Nam is facing a growing deficit of 
electricity supply, particularly in the north, where the Project will be located. The problem 
becomes more pronounced during the dry season. The Project would help meet national and 
regional power requirements. It would help develop the local economy by using local coal and 
limestone, thereby creating jobs for residents. 
 
99. The anticipated project impacts were thoroughly assessed. Alternatives pertaining to 
different project aspects were also examined. Potential adverse effects to the physical, 
biological, and social aspects have been identified for the pre-construction, construction, and 
operation phases. An EMP, which includes mitigation measures and a monitoring program for 
Mong Duong 1 and 2, has been developed. This includes associated costs and clear definition 
of implementation responsibilities. Total cost for EMP implementation (excluding optional 
mitigation measures, taxes, and contingencies) during various project phases is $17,114,000 
based on a 5-year pre-construction/construction period and 30 years of operation. 
 
100. A full resettlement plan has been prepared, defining the resettlement and compensation 
necessary as a result of implementing the Project. All project-affected people will be 
compensated for their losses at replacement cost at current market value and to be provided 
with rehabilitation measures, where necessary, to help them improve on or sustain their pre-
project living standards and income-generating capacity. Appropriate assistance will be 
provided to vulnerable households to help them improve their socioeconomic status. 
 
101. To ensure effective implementation of control measures, a team of environmental 
consultants will be commissioned to monitor EMP implementation during the pre-construction 
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and construction phases. An independent safeguards monitoring consultant will monitor key 
elements of EMP implementation and environmental performance of project during the pre-
construction and construction phases and the initial stages of operation.  
 
102. It is therefore recommended that the Project be implemented, subject to the 
implementation of the commitments contained in the EMP and allocation of appropriate 
technical, financial, and human resources by stakeholders to ensure these commitments are 
effectively and expediently implemented. 
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SUMMARY RESETTLEMENT PLAN AND FRAMEWORK 
 
A. Scope of Land Acquisition and Resettlement 
 
1. The resettlement plan  has been prepared based on the preliminary design. It covers 
the thermal power plant, workers’ site, cooling water intake channel, cooling water discharge 
channel, and ash pond. For the proposed reservoir, which has no technical design available, a 
resettlement framework  has been prepared to cover this component.  The resettlement 
framework sets out the resettlement policy, screening and planning procedures.  
 
2. Land acquisition requirements have been minimized by locating the thermal power plant 
at the mouth of the Mong Duong River. The area is already in use for coal transport and storage 
and has been heavily modified from its natural state with earthmoving, areas of fill, and changes 
to waterways and hydrological conditions. The Project area is also generally hilly and forest-
covered.  
  
3. In the Resettlement Plan, based on the census, inventory of losses and socio-economic 
surveys carried out, the total land to be permanently acquired will be around 168 hectares (ha). 
Most of the affected land is made up of forestry land (83 ha), fish ponds (61 ha) and industrial 
land (20 ha).  The affected people (APs) identified during the resettlement planning and 
environmental impact assessment (EIA)1 are as follows: (i) 37 households (118 people), of 
which 32 households (96 people) will be required to relocate, and 5 households (22 people) will 
be only marginally affected and able to remain on the same plot of land; (ii) eight coal 
transportation and one forestry company will also be required to move; (iii) one construction 
company will be partially affected; (iv) four large farm owners (timber, fishpond and fruit trees) 
will be severely affected as almost all their land will be acquired; and (v) employees of farm 
owners (83) and companies (306) may lose their jobs temporarily during the transition period 
when their employers reorganize their activities or permanently if their employers cannot find 
replacement land and may not be able to retain them. 
 
4. In addition, fisherfolks may also be affected by the Project. Based on the EIA report, 
during the construction phase  13 fishing households, relying completely (5 households) or 
partially (8 households) on fisheries for their livelihood and one aquaculture company in Mong 
Duong River (Mong Duong Ward), will be adversely affected as all existing fish and other 
aquatic habitat will be destroyed in the delta of the existing Mong Duong River due to river 
diversion. It is expected that it will take about two years for the natural aquatic ecosystem of the 
river to be restored in the new re-aligned mouth of the river. During operation phase , 
particularly in the discharge channel (De Dach estuary, Cam Hai commune), increase of the 
temperature, due to the thermal effluent, will alter the ecosystem and biological productivity of 
the De Dach estuary and near the ocean outfall at Cam Hai commune. The impacts on 
fisheries, decline of fish captures (including sand worms), loss of income, etc. can only be 
assessed during operation through a monitoring program and a rapid response mechanism will 
be established. 

 
B. Policy Framework  
  
5. The policy framework and entitlements of the Project have been based upon 
Vietnamese legislation, principally the 1993 Land Law amended in 1998, 2001 and 2003; 
Decree 197/CP (2004) and modified in 2006 on Compensation, Support and Resettlement when 
                                                 
1 June 2006, Marine Aquatic Resources Study, part of Environmental Impact Assessment Study. ADB-TA-4670(VIE).   
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land is recovered by the State; Circular 116 (2004) on guiding the implementation of Decree 197 
and ADB’s policies on Involuntary Resettlement (1995), Indigenous Peoples (1998), Gender 
and Development (1998), Accountability (2003), and Public Communications Policy (2005). With 
the promulgation of Decree 197/CP (2004) and Decree 17/2006, the Government’s policy and 
legal framework towards resettlement has moved much closer towards the principles of ADB’s 
policies. However, in case of discrepancies between the Government’s laws, regulations, and 
procedures and ADB's policies and requirements, ADB's policies and requirements will prevail.  
This is also in accordance with Decree 17/2001 which stipulates that for ODA-financed projects, 
donors’ policies apply. 
 
C. Policy Entitlements  
 
6. The Project entitlements were designed to cover compensation, resettlement, and 
rehabilitation for all losses to restore or enhance the livelihoods of all APs. Severely affected 
and poor and vulnerable APs will be provided with livelihood stabilization assistance and 
livelihood restoration programs.  The types of livelihood restoration programs will be designed 
and implemented during project implementation in close consultation with APs  

Table A1: Project Entitlements 
 

Impacts Entitlements 

Permanent  acquisition of land 
/fishpond 

For land that will be permanently used, as a priority, replacement land 
or cash compensation at replacement cost (i.e., current market value, 
productive value, and similar location attributes).  

Structures, crops, and trees 
(irrespective of tenure status) 

All legal owners of houses and structures will be paid based on current 
market prices of materials and labor with no deduction for depreciation 
or salvageable materials. Unharvested crops will be compensated 
based on current market value while trees will be paid based on type, 
age, and productive capacity. 

Community buildings, public 
infrastructure, and facilities 

Repair or restoration to original or better conditions of affected 
community buildings and infrastructures at no cost to community; or 
placement, if necessary, at locations identified in consultation with 
affected communities and relevant authorities, at no cost to 
community; or cash compensation at replacement cost for affected 
community assets. 

Loss of income from business 
and income sources 
(temporary) 

For unregistered businesses, cash compensation for the duration of 
business/income generation that is disrupted based on the minimum 
wage per month in the province or evidence of income statement 
whichever is higher. For registered businesses, cash compensation for 
the duration of business/income generation that is disrupted based on 
net income. For employees (farm and company workers), cash 
compensation for wages for each month they cannot work.  
For fishers relying partially (secondary source of income) on Mong 
Duong River (affected during construction of river diversion) 
compensation for lost income based on average net income from 
fishing for 6 months or longer depending on the duration of the 
temporary impacts.  

Loss of income from business 
and (permanent) 

For unregistered businesses, cash compensation for 12 months based 
on the minimum wage per month in the province or evidence of 
income statement whichever is higher. For registered businesses, 
cash compensation for 12 months based on net income.   
For fisherfolks relying mainly on Mong Duong River and De Dach 
estuary, cash compensation for 12 months or longer based on 



Appendix 1 29 
 

 

Impacts Entitlements 

average net income from fishing.  
Disruption and inconvenience 
during physical relocation  

All relocating households will receive materials transport allowance 
between VND3 million to VND5 million per household. 

Severely affected* households 
and poor and vulnerable 
households and  
Cam Hai Commune residents** 

In addition to payment for assets and/or lost income, livelihood 
stabilization allowance (equivalent to 30 kg of rice per family member 
per month for 6 to 12 months), assistance for occupational change or 
enhancement (training) and livelihood restoration programs such as 
project-related jobs, access to credit, agricultural extension, and 
development of alternate livelihoods for fisherfolks who can no longer 
fish. 

Temporary impacts (during 
construction) 

Payment of rent for the use of land during temporary use. 
Compensation for non-land assets at replacement cost caused by 
construction activities. Return of land to pre-project conditions or 
better. 

* Households losing 10 percent or more of their total productive (income-generating) assets, company and farm 
workers losing jobs permanently, severely affected fishers, and relocating households, relocating households with 
businesses.  

** Design and implementation of livelihood program for Cam Hai residents has been budgeted separately to be 
carried out during project implementation. 

 
D. Ethnicity, Vulnerability, and Gender Issues  
 
7. Among affected households, only one belonging to an ethnic minority group (Tay) has 
been found in the discharge channel. Members of this household are fully integrated with the 
Kinh and use Vietnamese language at home. They are not poorer or in any way more 
disadvantaged than the rest of the population and would not be more adversely affected by the 
Project. Therefore, no ethnic minority development plan or no ethnic minority–specific actions 
will be required for this Project. Special attention will be given to identifying and addressing any 
special needs of other vulnerable groups such as the landless, the poor, households headed by 
women, the disabled and war veterans by carrying out separate consultation meetings and by 
ensuring that they benefit from the livelihood restoration programs to be implemented under the 
Project. 
 
8. A gender strategy is included in the resettlement planning documents to include 
enhancement of opportunities for women’s participation from planning to implementation, 
provide women increased opportunities to learn new skills and participate in the decision-
making process, and take advantage of new employment and income-generating opportunities. 
The project supervision consultants, independent monitoring agency, and the organization that 
will plan and implement livelihood restoration programs will ensure that they or members of their 
teams have experience in preparing and implementing gender and development programs in 
Viet Nam, the necessary gender perspective and experience to deal with vulnerable groups, 
and female staff. The gender strategy is discussed separately.  
 
E. Resettlement and Income Restoration Strategies  
 
9. Households that have to relocate will participate in identifying and selecting options for 
government assistance to relocate on their existing plot, or to move to either group or individual 
relocation sites or to receive cash compensation and to make their own arrangements for 
relocation. In the case that any businesses have to relocate, they will be assisted to find viable 
new sites. Households who are severely affected through the loss of 10% or more productive 
assets will be assisted to purchase replacement land or increase productivity on remaining land 
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or learn new income-generating skills through the livelihood restoration programs and project-
related job opportunities. Severely affected fishers and workers will also be supported through a 
livelihood restoration program and by project-related jobs.  Actual impacts on fisheries in the 
discharge channel (Cam Hai Commune) can only be determined during operation.  This will be 
based on the results of the water quality and fisheries monitoring that will be conducted during 
operation against a baseline that has been established during the EIA study.  Alternate 
livelihood programs will be implemented for Cam Hai residents during project implementation to 
prepare them for possible loss of fisheries income.  
 
F. Participation, Grievance Redress, and Disclosure  
 
10. As part of resettlement planning, there was participation of and consultation with key 
stakeholders, such as the people’s committees of affected provinces, districts, and towns; 
affected households and companies; relevant governmental agencies; and social organizations 
from January to March 2006. A workshop was held in Cam Pha town to present the Project’s 
potential impacts, ADB’s policies, proposed entitlements, institutional arrangements, and project 
schedule. This was followed by a stakeholder meeting held in Mong Duong ward. The concerns 
and suggestions provided by the APs during the workshops and public meetings were then 
incorporated into the resettlement plan. Copies of public information booklets were also 
distributed to the APs. Resettlement planning and implementation will continue to follow the 
Project’s participatory approach. Further consultations and stakeholder participation are to be 
carried out during project implementation. 
 
11. A grievance mechanism will be established to ensure that APs’ concerns and grievances 
are addressed and resolved in a timely and satisfactory manner. APs will be made fully aware of 
their rights verbally and in writing during consultation, survey, and time of compensation. During 
RP planning, the APs have been made aware of ADB’s accountability mechanism policy by 
providing copies of the accountability field guide, which has been translated into Vietnamese.  
 
G. Implementation Arrangements  
 
12  Resettlement committees will be established at the provincial, district, and commune 
levels, as required by Decree CP 197/2004 and be under the responsibility of Thermal Power 
Project Management Unit-1 (TPPMU1), which shall take on the responsibilities of a project 
management unit. Electricity of Viet Nam (EVN) and more particularly TPPMU1 have limited 
experience in preparing and implementing resettlement activities in accordance with ADB’s 
policies and requirements. Project supervision consultants will be engaged for the purposes of 
both supervision and capacity building so as to ensure the effective implementation of land 
acquisition and resettlement. The project supervision consultants, comprised of one 
international resettlement specialist, one domestic resettlement specialist, and one domestic 
gender specialist, will be recruited and mobilized (i.e., before detailed measurement survey or 
DMS). One livelihood/community development specialist will also be recruited as part of the 
resettlement team to assist in the design and implementation of livelihood programs and will 
also work closely with the fisheries specialist (part of the EIA Team) to determine actual impacts 
on fisheries and to recommend appropriate mitigation measures in close consultation with 
affected people 
 
H. Monitoring  
 
13. TPPMU1 will be responsible for internal monitoring of resettlement. Progress reports will 
be submitted to ADB on a quarterly basis.  An independent monitoring agency (IMA), 
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specialized in social sciences will be recruited and mobilized before commencement of any 
resettlement activities, including the DMS. The IMA will be required to submit quarterly reports 
to TPPMU1 and ADB on the progress of implementation and make any necessary 
recommendations regarding the issues identified.  
 
I. Cost Estimates  
 
14. A replacement cost survey for land and other assets was carried out during resettlement 
planning.   Total cost for resettlement is estimated at $3.6 million.  It covers compensation costs, 
allowances and design and implementation of livelihood restoration programs, consultancy, 
management and implementation costs, and contingency.  These sums may however change at 
the time that the DMS takes place to take into account actual losses and any changes in prices 
that may have occurred between the preparation of the RP and actual implementation. To better 
ensure timely availability of required resources and to ensure compliance with the involuntary 
resettlement procedures during implementation eligible costs of resettlement and compensation 
may be considered for inclusion in ADB loan financing for the Project if required. 
  
J. Implementation Schedule and Disclosure of Resettlement Planning Documents  
 
15. The RP will be updated following detailed design and will be disclosed to APs before 
submission to ADB for review and approval. All resettlement activities will be coordinated with 
the civil works schedule.  Civil works contractors will not be issued a notice of possession of site 
for a particular component until compensation and relocation of APs to new sites have been 
satisfactorily completed and agreed rehabilitation assistance is in place for a particular 
component, and that the particular component is free of all encumbrances. Land acquisition and 
relocation of APs cannot commence until the updated RP has been reviewed and approved by 
ADB. 
 
16. The TPPMU1 and RCs will be responsible for the disclosure of the draft (prior to 
appraisal) and final resettlement planning documents to the APs. ADB will upload the draft (prior 
to appraisal) and final resettlement planning documents on ADB’s resettlement website. 
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ENVIRONMENTAL MITIGATION PLAN – MONG DUONG 1 

 
 

Responsibility 

Project Activity 
Potential 

Environmental 
Impacts 

Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 1  

Implemen-
tation 

Supervision 

Pre-Construction Activities 

Completion of 
detailed design  

Potential overheating 
of receiving waters 

1. Conduct further modeling to evaluate 
and refine cooling water discharge 
channel design; gather more data to 
determine frequency and effect of 
adverse dispersion conditions. Review 
modeling results to determine if 
channel refinement required. 

Discharge 
channel  

$10,000 PECC1 TPPMU1 

  2. Maximize standing surface area of 
discharge channel 

Discharge 
channel 

No marginal 
cost 

PECC1 TPPMU1 

  3. Include weirs in detailed design of 
dykes at De Dach estuary to allow 
flushing of De Dach estuary at high 
tide  

Discharge 
channel 

No marginal 
cost 

PECC1 TPPMU1 

 Effects on mangrove 
and plantation forestry 
vegetation 

4. As far as possible, minimize size of 
project footprint and avoid 
unnecessary loss of vegetation  

Project site  No marginal 
cost 

PECC1 TPPMU1 

  5. Consult the Bai Tu Long National Park 
Management Board and Quang Ninh 
DARD to review options and confirm 
locations for mangrove replanting 
activities; include consideration of 
sites identified in Bai Tu Long National 
Park as the first priority 

- $1,000 TPPMU1 EVN 

Measures to be carried out jointly for 
Mong Duong 1 and Mong Duong 2 

Measures to be carried out 
independently for Mong Duong 1  



 

 

Appendix 2 
33

Responsibility 

Project Activity 
Potential 

Environmental 
Impacts 

Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 1  

Implemen-
tation 

Supervision 

  6. Survey identified mangrove replanting 
areas to collect information and 
develop site-specific replanting targets 
and monitoring parameters as 
described in Section VI.A.2 of the 
MMMP contained in the Terrestrial 
Ecology Working Paper 

Replanting 
areas  

$2,500 Consultant  TPPMU1 

 Air quality effects from 
Hg in emissions  

7. Analyze coal to be used in plant for 
content of Hg and conduct modeling 
to determine predicted Hg emissions 
levels 

- $2,000 PECC1, air 
quality 
consultant  

TPPMU1 

  8. If predicted Hg emissions exceed 
Vietnamese or international criteria, 
carry out detailed design of pollution 
control technology to remove Hg such 
as activated carbon scrubbers 

Project site $10,000 PECC1, air 
quality 
consultant  

TPPMU1 

 Effects on mangroves 
in De Dach River  

9. Consider feasibility of dredging in 
center  or southern side of the river to 
avoid effects on remaining mangroves 
on northern side of river 

Project site No marginal 
cost 

PECC1 TPPMU1 

 Effects on traffic 
congestion and road 
safety  

10. Undertake detailed design of 
intersection between site access road 
and National Road 18A to ensure 
maximum safety for vehicles 

Project site No marginal 
cost 

PECC1 TPPMU1 

  11. Consider the technical feasibility of 
site ash transport by pipeline rather 
than road transport 

- No marginal 
cost 

PECC1 TPPMU1 
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Responsibility 

Project Activity 
Potential 

Environmental 
Impacts 

Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 1  

Implemen-
tation 

Supervision 

 Reduction in available 
capacity of ash pond 1  

12. Undertake further environmental 
assessment to identify suitable 
offshore dumping locations for dredge 
material; assessment should include 
consideration of water quality, effects 
on Bai Tu Long National Park, and 
seabed bathymetry 

Off shore 
areas  

$2,500 PECC1 TPPMU1 

  13. Consider technical feasibility of 
replacing wet ash disposal slurry by 
high concentration slurry system for 
disposal of ash 

- No marginal 
cost 

PECC1 TPPMU1 

  14. Consider technical feasibility of using 
raw wastewater rather than treated 
wastewater for slurry preparation 

- No marginal 
cost 

PECC1 TPPMU1 

 Groundwater 
contamination from 
disposal of ash 

15. If wet slurry disposal is used, include 
lining system design for ash ponds 1 
and 2 to prevent infiltration to 
groundwater. 

ash ponds No marginal 
cost  

PECC1 TPPMU1 

  16. Undertake detailed groundwater study 
to identify the extent, depth, dynamics, 
and water quality of aquifers in the 
vicinity of the ash disposal locations  

ash ponds $60,000 PECC1; 
hydrogeology 
consultant 

TPPMU1 

 Transport, water 
quality, and 
contamination 
associated with use of 
ash Pond 2 

17. Undertake detailed design of Ash 
pond 2 disposal area and review 
potential environmental impacts of this 
facility including baseline study of 
groundwater quality and dynamics and 
surface water quality, design will 
include consideration of transport of 
ash, wastewater management, and 
public safety measures and 
incorporation of other relevant 
pollution control measures into 

ash pond 2 $15,000 PECC1 TPPMU1 
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Responsibility 

Project Activity 
Potential 

Environmental 
Impacts 

Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 1  

Implemen-
tation 

Supervision 

detailed design, including plans for 
end use of facility developed in 
consultation with local authorities.  

 Noise and dust 
emissions from 
transport of coal to site 

18. Carry out detailed design of coal 
conveyor from Khe Cham washing 
plant to project. Review potential 
environmental impacts of conveyor 
operation and incorporate relevant 
pollution control measures into 
detailed design. Include consideration 
of need for covering or watering of 
conveyor and noise insulation 
measures. 

Coal transport 
system  

$2,500 Vinacomin TPPMU1 

UXO clearance Risk to public safety 

 

19. Engage specialist contractors to clear 
site of UXO and safely dispose of 
removed material 

Project site No marginal 
cost 

UXO 
contractors  

TPPMU1 

Land acquisition 
and resettlement 

Permanent loss of 
houses, assets and 
land 

 

20. Provide compensation for houses, 
assets, crops, lost incomes as outlined 
in the project resettlement plan 

Project site  Included in 
resettlement 
plan budget 

Refer to 
resettlement 
plan 

Refer to 
resettlement 
plan 

  21. Provide assistance for livelihood 
stabilization as outlined in the project 
resettlement plan 

Project site Included in 
resettlement 
plan budget 

Refer to 
resettlement 
plan 

Refer to 
resettlement 
plan 

 Temporary disruption 
to livelihoods and 
employment 

22. Provide assistance for livelihood 
stabilization as outlined in the project 
resettlement plan 

Project site Included in 
resettlement 
plan budget 

Refer to 
resettlement 
plan 

Refer to 
resettlement 
plan 

  23. Provide employment opportunities for 
local households with a focus on 
severely affected and poor 
households 

Project site Included in 
resettlement 
plan budget 

Refer to 
resettlement 
plan 

Refer to 
resettlement 
plan 
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Responsibility 

Project Activity 
Potential 

Environmental 
Impacts 

Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 1  

Implemen-
tation 

Supervision 

 Attraction of unplanned 
migration to the site  

24. Enforcement of a cut-off date in the 
resettlement process after which no 
more households will be compensated 
for land or assets 

Project site Included in 
resettlement 
plan budget 

Refer to 
resettlement 
plan 

Refer to 
resettlement 
plan 

Training of 
construction 
workforce 

Benefits of 
environmental 
awareness 

25. Develop and implement 
environmental awareness training 
program for construction workforce 
and ensure all construction workers 
are trained before they commence 
work on site; undertake periodic 
monitoring of environmental 
awareness and retraining as required 

Project site  $5,000 Construction 
contractor 

TPPMU1 

Vegetation clearing  Effects on mangroves 
and plantation forestry 

26. Mark mangroves and areas of 
vegetation to be retained on site with 
temporary plastic fencing  

Project site $500 Construction 
contractor 

TPPMU1 

  27. Confine construction activities to 
defined construction worksites 

Project site No marginal 
cost 

Construction 
contractor 

TPPMU1 

  28. Prohibit dumping of waste in 
mangrove and forestry areas 

Project site No marginal 
cost 

Construction 
contractor 

TPPMU1 

  29. Prohibit resource extraction from 
mangroves and plantation forestry 
areas 

Project site No marginal 
cost 

Construction 
contractor 

TPPMU1 

  30. Educate construction workers on need 
to avoid direct and indirect disturbance 
of mangroves  

Project site No marginal 
cost 

Construction 
contractor 

TPPMU1 

  31. Implement penalties for workers found 
to breach rules in relation to 
disturbance of mangroves 

- No marginal 
cost 

Construction 
contractor 

TPPMU1 
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Responsibility 

Project Activity 
Potential 

Environmental 
Impacts 

Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 1  

Implemen-
tation 

Supervision 

  32. Before clearing of vegetation collect 
propagules and seedlings of 
mangroves for replanting activities  

Project site Included in 
mangrove 
replanting 
cost 

Mangrove 
replanting 
contractor 

TPPMU1 

 Loss of income for 
individuals and 
businesses from loss of 
plantation forestry 

33. Compensate for lost crops as outlined 
in the resettlement plan 

Project site Include in 
resettlement 
plan budget 

Refer to 
resettlement 
plan 

Refer to 
resettlement 
plan 

Mong Duong River 
diversion 

Loss of aquatic biota 
and habitat 

34. Allow and protect recolonization of 
aquatic habitat and mangroves  

Mong Duong 
River  

No marginal 
cost 

PECC 1 TPPMU1 

  35. Do not install concrete lining in Mong 
Duong River diversion 

Mong Duong 
River  

No marginal 
cost 

PECC 1 TPPMU1 

 Loss of livelihoods and 
revenue for fishers 

36. Consult with fishers to determine 
appropriate mitigation strategies; will 
include combination of provision of 
compensation for lost revenue; access 
to credit; livelihood stabilization 
assistance; livelihood restoration 
program 

Mong Duong 
River 

Refer to 
resettlement 
plan 

Refer to 
resettlement 
plan 

Refer to 
resettlement 
plan 

 Flooding 37. Ensure new channel is at least 100m 
wide 

Mong Duong 
River  

No marginal 
cost 

PECC 1 TPPMU1 

 Potential benefits of 
recolonization by 
mangroves 

38. Undertake shaping of channel banks 
and sides to promote natural 
recolonization of this area by 
mangroves  

Mong Duong 
River  

$1,000 PECC 1 TPPMU1 

Earthworks, 
cutting, filling and 
leveling 

Dust generation 39. Carry out watering of exposed areas 
and stockpiles 

Project site 
and access 
roads 

No marginal 
cost 

Construction 
contractor 

TPPMU1 
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Responsibility 

Project Activity 
Potential 

Environmental 
Impacts 

Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 1  

Implemen-
tation 

Supervision 

  40. Minimize size and duration of exposed 
areas and materials stockpiles 

Project site 
and access 
roads 

No marginal 
cost 

Construction 
contractor 

TPPMU1 

  41. Vegetate long term stockpiles with 
grass or other fast growing species  

Project site No marginal 
cost 

Construction 
contractor 

TPPMU1 

  42. Provide free annual check-ups to 
residents (basic medical check-up, x-
ray) through either (i) coordination with 
health centers so that medical 
services to be funded by the Project 
can be integrated into the regular 
government health programs, or (ii) 
establish an on-site clinic that would 
cater to the medical check-up 
requirements of plant employees and 
surrounding communities. 

Mong Duong 
ward, and 
Cam Hai 
commune 

$42,000/year TPPMU1 EVN 

 Noise generation 43. Maintain construction vehicles and 
equipment in good condition 

Project site No marginal 
cost 

Construction 
contractor 

TPPMU1 

  44. Undertake timely repairs of any 
malfunctioning construction vehicles 
and equipment  

Project site No marginal 
cost 

Construction 
contractor 

TPPMU1 

  45. Confine noisy activities to day time 
hours 

Project site No marginal 
cost 

Construction 
contractor 

TPPMU1 

  46. Inform community of duration and 
schedule of construction activities 

Project site $5,000 TPPMU1 EVN 

  47. Implement community complaints line  Project site $5,000 TPPMU1 EVN 



 

 

Appendix 2 
39

Responsibility 

Project Activity 
Potential 

Environmental 
Impacts 

Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 1  

Implemen-
tation 

Supervision 

  48. Consider use of temporary acoustic 
barriers or exhaust mufflers if 
disturbance to surrounding land use is 
found to be occurring 

Project site $2,000 Construction 
contractor 

TPPMU1 

 Sedimentation of 
surface waters 

49. Prepare detailed site erosion and 
sediment control plan identifying 
berms and sediment capture devices 
to divert clean runoff from exposed 
areas and collect sediment before it 
enters watercourses 

Project site $2,000 PECC 1 TPPMU1 

  50. Undertake earthworks where possible 
during dry season 

Project site No marginal 
cost 

Construction 
contractor 

TPPMU1 

 Loss of landscape 
quality  

51. Prepare and implement a detailed 
landscape rehabilitation and 
maintenance plan including the 
following: 

- The definition of the works area 
that must be delineated on site;  

- Specific items or features that 
require special protection;  

- Recommendations for changes to 
the proposed construction works 
programme;  

- Proposals for the rehabilitation of 
the land surface to a sustainable 
condition;  

- Proposals for the on-going 
maintenance of the rehabilitated 
landscape.  

Project site 
surrounds  

$7,500 Landscape 
consultant 

TPPMU1 
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Responsibility 

Project Activity 
Potential 

Environmental 
Impacts 

Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 1  

Implemen-
tation 

Supervision 

  52. Prepare and implement a detailed 
landscape rehabilitation and 
maintenance plan for surfaces in the 
project site including the following: 

- Plans specifying the design and 
treatment of all land surfaces;  

- Details of the proposed watering 
and drainage system;  

- A planting schedule for all 
surfaces not specified as hard 
standing;  

- A maintenance schedule for the 
achievement of sustainable 
conditions.  

Project site  $4,000 Landscape 
consultant 

TPPMU1 

 Surface water 
contamination from 
generation of 
wastewater 

53. Undertake settling and neutralization 
of alkaline washing water containing 
excessive cement before discharge  

Project site No marginal 
cost 

Construction 
contractor 

TPPMU1 

Construction 
workers camps 

Water quality, 
groundwater, public 
health impacts caused 
by worker sewage  

54. Implement well-organized sanitation 
using temporary trench latrines  

Project site No marginal 
cost 

Construction 
contractor 

TPPMU1 

  55. Locate latrines away from living and 
eating areas, away from areas with 
high groundwater table and at least 
100 m away from watercourses 

Project site No marginal 
cost 

Construction 
contractor 

TPPMU1 

  56. Regularly disinfect toilets using lime Project site $1,500 Construction 
contractor 

TPPMU1 

  57. Regularly backfill toilets and redigging Project site $1,500 Construction 
contractor 

TPPMU1 
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Responsibility 

Project Activity 
Potential 

Environmental 
Impacts 

Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 1  

Implemen-
tation 

Supervision 

  58. Provide rubbish bins in latrine area for 
collection of solid waste 

Project site No marginal 
cost 

Construction 
contractor 

TPPMU1 

 Conflict between local 
residents and 
construction workers 

59. Maximize employment of local people 
in the construction workers; prioritize 
opportunities for severely affected and 
vulnerable households  

Project site No marginal 
cost 

Construction 
contractor 

TPPMU1 

  60. Establish an HIV/AIDS awareness 
campaign, including local authorities, 
community representatives, and 
NGOs, with specific components for 
raising awareness of sex workers and 
construction workers 

Project site Refer to 
resettlement 
plan 

Refer to 
resettlement 
plan 

Refer to 
resettlement 
plan 

 Health impacts for 
construction workers 

61. Maintain clean and orderly 
construction camps  

Construction 
camps 

No marginal 
cost 

Construction 
contractor 

TPPMU1 

  62. Provide clean water at the 
construction worker camp 

Construction 
camps 

No marginal 
cost 

Construction 
contractor 

TPPMU1 

  63. Provide adequate rubbish bins and 
regularly dispose of waste  

Construction 
camps 

No marginal 
cost 

Construction 
contractor 

TPPMU1 

  64. Educate workers on the need to 
maintain hygienic conditions at the 
worker camp 

Construction 
camps 

No marginal 
cost 

Construction 
contractor 

TPPMU1 

Dredging of cooling 
water intake and 
discharge 

Loss of aquatic biota 
and habitat 

65. Allow recolonization of aquatic habitat 
on project site 

Project site  No marginal 
cost 

Construction 
contractor 

TPPMU1 
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Responsibility 

Project Activity 
Potential 

Environmental 
Impacts 

Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 1  

Implemen-
tation 

Supervision 

 Loss of revenue for 
fishers 

66. Consult with fishers to determine 
appropriate mitigation strategies; will 
include combination of provision of 
compensation for lost revenue; access 
to credit; livelihood stabilization 
assistance; livelihood restoration 
program 

Project site Refer to 
resettlement 
plan 

Refer to 
resettlement 
plan 

Refer to 
resettlement 
plan 

 Sedimentation of 
waterways  

67. As far as practical, schedule dredging 
works during slack or ebb tides and 
minimize duration of dredging works 
and provide lining for the discharge 
channel side of the jetty with rip-rap to 
mitigate the impacts of scouring the 
existing earthen jetty. 

Project site No marginal 
cost 

Construction 
contractor 

TPPMU1 

Construction of 
freshwater supply 

Adverse effects at 
reservoir sites  

68. When sources for operation stage 
water supply are determined, 
incorporate consideration of 
environmental considerations into 
detailed design including requirements 
for any relevant pollution control 
measures 

Reservoir sites 
to be 
determined 

$5,000 TPPMU1 EVN 

Construction 
equipment and 
materials storage 

Adverse effects on soil, 
surface water and 
groundwater quality 

69. Treat oily wastewater in coalescence 
separator before discharge  

Project site No marginal 
cost 

Construction 
contractor 

TPPMU1 

  70. Store chemicals in roofed areas with 
concrete flooring 

Project site No marginal 
cost 

Construction 
contractor 

TPPMU1 

  71. Ensure sorbents are available in 
areas where chemicals are stored  

Project site No marginal 
cost 

Construction 
contractor 

TPPMU1 

  72. Train construction staff in clean-up 
procedures for spills 

Project site No marginal 
cost 

Construction 
contractor 

TPPMU1 
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Responsibility 

Project Activity 
Potential 

Environmental 
Impacts 

Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 1  

Implemen-
tation 

Supervision 

Transport of raw 
materials and 
waste off site 

Dust generation, 
vehicle emissions, 
noise generation and 
public nuisance 

73. Cover all trucks carrying materials off 
site 

Project site No marginal 
cost 

Construction 
contractor 

TPPMU1 

  74. As far as possible, restrict truck 
movements to day time  

Project site No marginal 
cost 

Construction 
contractor 

TPPMU1 

  75. As far as practical, restrict truck 
movements to major transport routes 
as far as possible 

Project site No marginal 
cost 

Construction 
contractor 

TPPMU1 

  76. Maintain vehicles traveling to and 
from the site in good condition 

Project site No marginal 
cost 

Construction 
contractor 

TPPMU1 

  77. Ensure that truck drivers are educated 
on road safety requirements  

Project site No marginal 
cost 

Construction 
contractor 

TPPMU1 

 Increased traffic 
congestion on National 
Road 18A and in Mong 
Duong town 

78. Prepare and implement a detailed 
transport management plan to 
regulate vehicle movements, including 
the following issues: 

- Proposed works programme for 
road and/or intersection upgrading 
to improve traffic safety,  

 
- Programming of vehicle arrival 

and departure times to minimizes 
traffic congestion,  

- Reassignment of goods and 
materials to a different transport 
mode to reduce the potential for 
traffic congestion and maximize 
transport safety,  

- Control of traffic movement to 
maximize safety,  

- Inspection and control of vehicles 

Project site $10,000 Construction 
contractor / 
traffic 
consultant  

TPPMU1 
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Responsibility 

Project Activity 
Potential 

Environmental 
Impacts 

Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 1  

Implemen-
tation 

Supervision 

entering and leaving the TPP to 
ensure that all transport vehicles 
are registered and comply with 
relevant Government approved 
environmental emission 
standards, and that loads are 
suitably contained/covered and 
secured. 

  79. Program delivery and removal of 
materials to avoid clashes with peak 
hours 

Project site No marginal 
cost 

Construction 
contractor 

TPPMU1 

On site waste 
disposal 

Reduction in capacity 
of Ash pond 1 

80. Investigate markets for sale of 
dredged material  

- $1,000 TPPMU1 EVN 

  81. Dispose of dredge material that is not 
sold off site or dumped off shore in an 
environmentally acceptable location 
for reuse in Ash pond 1 

Ash pond 1 No marginal 
cost 

Construction 
contractor 

TPPMU1 

 Surface water quality 
and smothering of 
aquatic and mangrove 
habitats 

82. Prohibit dumping of dredge material in 
Luong Gac, in rivers or elsewhere on 
site 

Project site No marginal 
cost 

Construction 
contractor 

TPPMU1 

 Air quality effects from 
burning of cleared 
vegetation 

83. Undertake burning during low wind 
and low temperature conditions 

Project site No marginal 
cost 

Construction 
contractor 

TPPMU1 

 Public safety  84. Undertake burning away from 
vegetated areas, residential areas, 
and construction worker camps 

Project site No marginal 
cost 

Construction 
contractor 

TPPMU1 

  85. Burn only small amounts of vegetation 
at any one time 

Project site No marginal 
cost 

Construction 
contractor 

TPPMU1 
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Responsibility 

Project Activity 
Potential 

Environmental 
Impacts 

Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 1  

Implemen-
tation 

Supervision 

  86. Ensure that fire protection equipment 
is present on site during burning, and 
staff are trained in its use 

Project site No marginal 
cost 

Construction 
contractor 

TPPMU1 

Off site waste 
disposal 

Land contamination, 
surface water 
contamination, public 
health and odor effects 
from temporary storage 
of waste 

87. Design and implement a temporary 
waste storage area for domestic waste 
with the following characteristics: 

- Located away from living and 
eating areas 

- Concrete floors with bunding to 
prevent overflow 

- Weatherproof roof 

- Securable bins  

- Fencing and signage prohibiting 
entry to unauthorized personnel 

- Separation of storage of 
hazardous and non-hazardous 
waste 

Project site $2,500 Construction 
contractor 

TPPMU1 

  88. Ensure all waste is separated into 
non-hazardous and 
hazardous/potentially hazardous 
before reuse, recycling or transport to 
landfill 

Project site No marginal 
cost 

Construction 
contractor 

TPPMU1 

 Odor, water quality, 
and soil impacts 
associated with 
uncontrolled waste 
disposal 

89. Implement adequate numbers of 
rubbish bins around construction site 
and in construction camps  

Project site No marginal 
cost 

Construction 
contractor 

TPPMU1 

  90. Install signage encouraging use of 
rubbish bins on site and in 
construction camps 

Project site No marginal 
cost 

Construction 
contractor 

TPPMU1 
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Project Activity 
Potential 

Environmental 
Impacts 

Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 1  

Implemen-
tation 

Supervision 

  91. Include information on solid waste 
management in construction worker 
training program, including information 
on how to identify hazardous or 
potentially hazardous waste 

Project site No marginal 
cost 

Construction 
contractor 

TPPMU1 

  92. Engage in commercial contract with 
URENCO to collect and transport 
domestic and general construction 
waste from site to the Quang Hanh 
landfill at least weekly 

- $65,000 TPPMU1 BOT Company 
(AES and 
Vinacomin) 

  93. Develop dedicated area for sale of 
recycled material away from active 
construction works and near site 
access point 

Project site $1,000 Construction 
contractor 

TPPMU1 

  94. Prohibit disposal of waste to Luong 
Gac, rivers and other areas of the site 

Project site No marginal 
cost 

Construction 
contractor 

TPPMU1 

Mangrove 
replanting 

Benefits to compensate 
for loss of mangroves 
on site  

95. Engage suitably qualified mangrove 
replanting contractor to carry out 
replanting activities and 
protection/maintenance activities for 2 
years post planting 

Replanting 
areas  

$50,00021 TPPMU1 EVN 

  96. Develop detailed workplan for 
replanting activities in accordance with 
guidelines in Section VI.A.2 of MMMP 
contained in the Terrestrial Ecology 
Working Paper 

- Included in 
replanting 
budget 
above 

Mangrove 
replanting 
contractor 

TPPMU1 

                                                 
21 $100/ha for approximate 100ha replanting area 



 

 

Appendix 2 
47

Responsibility 

Project Activity 
Potential 

Environmental 
Impacts 

Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 1  

Implemen-
tation 

Supervision 

  97. Carry out mangrove replanting works 
with a minimum area of 100 ha 

Replanting 
areas  

Included in 
replanting 
budget 
above 

Mangrove 
replanting 
contractor 

TPPMU1 

  98. Encourage mangrove replanting 
contractor to use local labor for 
replanting activities  

Replanting 
areas  

No marginal 
cost 

Mangrove 
replanting 
contractor 

TPPMU1 

  99. Require mangrove replanting 
contactor to involve personnel from 
Bai Tu Long National Park in 
mangrove replanting planning and 
implementation 

Replanting 
areas 

No marginal 
cost 

Mangrove 
replanting 
contractor 

TPPMU1 

  100. In replanting areas with < 70% 
seedling survival rate after 12 month, 
assess likelihood of success for future 
planting and implement replanting 
activities accordingly  

Replanting 
areas 

Included in 
replanting 
budget 
above 

Mangrove 
replanting 
contractor 

TPPMU1 

  101. Carry out maintenance activities – 
weed clearing, rubbish removal, 
replanting of failed areas – 12 and 24 
months after completion of replanting 
activities  

Replanting 
areas 

Included in 
replanting 
budget 
above 

Mangrove 
replanting 
contractor 

TPPMU1 

Construction Activities 

Construction of 
Mong Duong 1 
power plant and 
ancillary structures 

Erosion and 
sedimentation 

102. Minimize size and duration of exposed 
areas  

Project site  No marginal 
cost 

Construction 
contractor  

TPPMU1 
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Project Activity 
Potential 

Environmental 
Impacts 

Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 1  

Implemen-
tation 

Supervision 

  103. Implement detailed site erosion and 
sediment control plan identifying 
berms and sediment capture devices 
to divert clean runoff from exposed 
areas and collect sediment before it 
enters watercourses 

Project site $7,500 Construction 
contractor  

TPPMU1 

  104. Undertake progressive revegetation 
and stabilization of exposed areas 

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 

  105. Implement sediment capture devices 
at entry points to watercourses to 
prevent sediment laden runoff entering 
watercourses 

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 

 Noise generation  106. Maintain construction vehicles and 
equipment in good condition 

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 

  107. Undertake timely repairs of any 
malfunctioning construction vehicles 
and equipment  

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 

  108. Confine noisy activities to day time  Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 

  109. Inform community of duration and 
schedule of construction activities  

Project site $5,000 Construction 
contractor  

TPPMU1 

  110. Implement community complaints line  Project site $5,000 Construction 
contractor  

TPPMU1 

  111. Consider use of temporary acoustic 
barriers or exhaust mufflers if 
surrounding land use is disturbed  

Project site $2,000 Construction 
contractor  

TPPMU1 
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Responsibility 

Project Activity 
Potential 

Environmental 
Impacts 

Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 1  

Implemen-
tation 

Supervision 

 Dust generation  112. Water exposed areas and stockpiles 
during windy conditions  

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 

  112a. Provide free annual check-ups to 
residents (basic medical check-up, 
x-ray) through either (i) coordination 
with health centers so that medical 
services to be funded by the Project 
can be integrated into the regular 
government health programs, or (ii) 
establish an on-site clinic that would 
cater to the medical check-up 
requirements of plant employees 
and surrounding communities. 

Mong Duong 
ward and Cam 
Hai commune 

$42,000/year TPPMU1 EVN 

 Effects on visual 
amenity  

113. Use non-reflective building materials 
for all wall and roof cladding where 
practical  

Project site No marginal 
cost 

PECC1 TPPMU1 

 Surface water quality 
deterioration from 
wastewater discharge  

114. Neutralize and settle alkaline washing 
water containing excessive cement 

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 

  115. Treat oily wastewater in coalescence 
separator before discharge 

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 

Construction of 
Ash pond 1 

Vegetation clearing  116. Mark mangroves and areas of 
plantation forestry to be retained on 
site with temporary plastic fencing  

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 

  117. Confine construction activities to 
defined construction worksites 

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 

  118. Prohibit dumping of waste in areas of 
mangroves or forestry 

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 
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Mong 
Duong 1  
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  119. Prohibit resource extraction from 
mangroves and plantation forests 

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 

  120. Educate workers on need to avoid 
disturbance of mangroves 

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 

  121. Implement penalties for workers found 
to breach rules on disturbance of 
mangroves and areas of plantation 
forestry 

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 

 Benefits from reuse of 
excess spoil 

122. Reuse excess spoil from site-leveling 
works in construction of containment 
dykes for Ash pond 1 

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 

 Erosion and 
sedimentation 

123. Revegetate earthen dykes and 
exposed areas of Ash pond 1 with 
grass or other fast-growing species  

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 

Construction of 
limestone and fuel 
handling docks 

Erosion of ocean bed; 
sedimentation of 
surface water  

124. Install supports for docks in a 
nonintrusive manner using driven 
piling or a similar method 

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 

Construction 
worker camps 

Conflict between local 
residents and 
construction workers 

125. Maximize employment of local people 
in the construction workers; prioritize 
opportunities for severely affected and 
vulnerable households  

Project site Included in 
resettlement 
plan budget  

Refer to 
resettlement 
plan 

Refer to 
resettlement 
plan 

  126. Continue HIV/AIDS awareness 
campaign including local authorities, 
community representatives and NGOs 
with specific components to be aimed 
at raising awareness of sex workers 
and construction workers 

- Included in 
resettlement 
plan budget 

Refer to 
resettlement 
plan 

Refer to 
resettlement 
plan 
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 Health impacts for 
construction workers 

127. Maintain clean and orderly 
construction camps  

Construction 
camps 

No marginal 
cost 

Construction 
contractor  

TPPMU1 

  128. Provide a clean water supply at the 
construction worker camp 

Construction 
camps 

No marginal 
cost 

Construction 
contractor  

TPPMU1 

  129. Provide adequate rubbish bins and 
regular dispose of waste  

Construction 
camps 

No marginal 
cost 

Construction 
contractor  

TPPMU1 

  130. Educate workers on the need to 
maintain hygienic conditions at the 
worker camp 

Construction 
camps 

No marginal 
cost 

Construction 
contractor  

TPPMU1 

 Water quality, 
groundwater, public 
health impacts caused 
by worker sewage  

131. Implement well-organized sanitation 
using temporary trench latrines  

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 

  132. Locate latrines away from living and 
eating areas, away from areas with 
high groundwater table and at least 
100 m away from watercourses 

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 

  133. Regularly disinfect toilets using lime Project site $1,500 Construction 
contractor  

TPPMU1 

  134. Regularly backfill and redig  toilets  Project site $1,500 Construction 
contractor  

TPPMU1 

  135. Provide rubbish bins in latrine area for 
collection of solid waste 

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 

Construction 
equipment and 
materials storage 

Adverse effects on soil, 
surface water and 
groundwater quality 

136. Treat oily wastewater in coalescence 
separator before discharge  

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 
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  137. Store chemicals in roofed areas with 
concrete flooring 

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 

  138. Ensure sorbents are available in 
areas where chemicals are stored  

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 

  139. Train construction staff in clean up 
procedures for spills 

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 

Transport of raw 
materials and 
waste to/from site 

Dust generation, 
vehicle emissions, 
noise generation and 
public nuisance 

140. Cover all trucks carrying materials off 
site 

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 

  141. As far as possible, restrict truck 
movements to day time hours 

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 

  142. As far as practical, restrict truck 
movements to major transport routes 
as far as possible 

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 

  143. Maintain vehicles traveling to and 
from the site in good condition and 
ensure that they comply with 
Government- approved environmental 
emission standards  

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 

  144. Ensure that truck drivers are educated 
on road safety requirements  

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 

 Increased traffic 
congestion on National 
Road 18A and in Mong 
Duong town 

145. Program delivery and removal of 
materials to avoid clashes with peak 
hours 

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 
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  146. Maximize use of barges to transport 
construction materials to the site  

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 

  147. Maximize use of large trucks (15–20 
tons) to transport construction 
materials where use of barges is not 
practical  

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 

On site waste 
disposal 

Air quality effects from 
burning of cleared 
vegetation 

148. Burn vegetation when wind and 
temperature are low 

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 

 Public safety  149. Burn vegetation away from vegetated 
areas, residential areas, and 
construction worker camps 

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 

  150. Burn only small amounts of vegetation 
at any one time 

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 

  151. Ensure that fire protection equipment 
is present on site during burning and 
staff are trained in its use 

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 

Off-site waste 
disposal 

Land contamination, 
surface water 
contamination, public 
health and odor effects 
from temporary storage 
of waste 

152. Use temporary waste storage area for 
domestic waste with the following 
characteristics: 

- Located away from living and 
eating areas 

- Concrete floors with bunding to 
prevent overflow 

- Weatherproof roof 

- Securable bins  

- Fencing and signage prohibiting 
entry to unauthorized personnel 

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 
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- Separation of storage of 
hazardous and non-hazardous 
waste 

  153. Ensure all waste is separated into 
non-hazardous and 
hazardous/potentially hazardous 
before reuse, recycling, or transport to 
landfill 

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 

 Odor, water quality, 
and soil impacts 
associated with 
uncontrolled waste 
disposal 

154. Implement adequate numbers of 
rubbish bins around construction site 
and in construction camps  

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 

  155. Install signage encouraging use of 
rubbish bins on site and in 
construction camps 

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 

  156. Include information on solid waste 
management in construction worker 
training program, including information 
on how to identify hazardous or 
potentially hazardous waste 

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 

  157. Engage in commercial contract with 
URENCO to collect and transport 
domestic and general construction 
waste from site to the Quang Hanh 
landfill at least weekly 

- $65,000 TPPMU1 EVN 

  158. Develop dedicated area for sale of 
recycled material away from active 
construction works and near site 
access point 

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 
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  159. Prohibit disposal of waste to Luong 
Gac, rivers, and other areas of the site 

Project site No marginal 
cost 

Construction 
contractor  

TPPMU1 

Operation Activities 

Operation of Mong 
Duong 1  

Air emissions 160. Install and ensure efficient operation 
of pollution control equipment, 
including a sprinkler system at the 
coal storage area within the plant 
premises. 

Project site No marginal 
cost 

TPPMU1 EVN 

  161. Ensure delivery of suitable coal quality 
to minimize risk of mercury 
contamination  

Project site No marginal 
cost 

TPPMU1 EVN 

  162. Subject all dust collectors to rigorous 
program of maintenance and 
inspection 

Project site No marginal 
cost 

TPPMU1 EVN 

  163. Ensure adequate spare electrodes 
and plates and replacement bag filters 
are available on site at all times and 
personnel with expertise to carry out 
basic repairs and maintenance can be 
mobilized quickly to the site in case of 
incident 

Project site No marginal 
cost 

TPPMU1 EVN 

  164. In periods of extended maintenance 
and repair of air pollution control 
equipment, develop and implement 
operating strategy that reduces 
emissions  

Project site No marginal 
cost 

TPPMU1 EVN 
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  165. Under adverse meteorological 
conditions that are likely to result in 
the plant not meeting air quality 
standards, as indicated by the on-site 
weather monitoring station, voluntarily 
reduce plant’s capacity, to reduce 
emission loads 

Project site No marginal 
cost 

TPPMU1 EVN 

 Noise emissions  166. If noise at the site boundary or 
residential receivers exceeds TCVN 
criteria, identify the source of noise 
and implement appropriate noise 
measures such as installation of 
additional sound insulation, or 
enclosure of operation of equipment  

Project site $5,000 TPPMU1 EVN 

 Water quality effects 
from wastewater 
discharge  

167. Ensure effluent quality meets TCVN 
6986:2001 Water quality – standard of 
industrial wastewater discharge to 
coastal seawater areas used for 
protection of aquatic life before 
discharge  

Project site No marginal 
cost 

TPPMU1 EVN 

  168. Design and implement wastewater 
treatment plant with two treatment 
lines to ensure adequate redundancy 
in the system and to allow for 
separation of wastewater streams so 
that appropriate treatment can be 
made for re-use of treated effluent. 

Project site $315,000   

 Water quality effects 
from stormwater 
discharge  

169. Disconnect any potential pollution 
source from the clean water drainage 
system. Surface run-off from on-site 
coal storage will be treated in settling 
tanks. 

Project site No marginal 
cost 

TPPMU1 EVN 
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  170. Designate areas where spills could 
occur and connect to oil separators 

Project site No marginal 
cost 

TPPMU1 EVN 

 Effects on aquatic 
ecology from cooling 
water intake  

171. Install fine-mesh screens and aquatic 
biota return system at intake if 
warranted, based on results of 
monitoring of quantity and type of 
aquatic biota caught at initially 
installed screens 

Cooling water 
intake 

$1,250,000 TPPMU1 EVN 

 Effects on aquatic 
ecology from cooling 
water discharge  

172. Ensure installation and operation of 
weirs in dykes to flush De Dach 
estuary at high tide 

Project site $10,000 TPPMU1 EVN 

  173. Consider feasibility of increasing 
pumping rate to lower cooling 
discharge rate 

Project site No marginal 
cost 

TPPMU1 EVN 

  174. Develop and implement a chlorine 
dosage strategy that minimizes levels 
and effects of chlorine residual in 
discharge channel, including 
consideration of chlorine shocking 

Project site $2,500 TPPMU1 EVN 

 Effects on mangroves 
from cooling water 
discharge and site 
activities  

175. Identify areas of unaffected or 
recolonized mangroves on project site 
and install signage to avoid 
disturbance from waste dumping or 
resource extraction by local 
community  

Project site $1,000 TPPMU1 EVN 

  176. Educate workers and community on 
need to avoid disturbing mangroves  

Project site No marginal 
cost 

TPPMU1 EVN 

  177. Penalize workers who breach rules on 
disturbing mangroves  

Project site No marginal 
cost 

TPPMU1 EVN 
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Responsibility 

Project Activity 
Potential 

Environmental 
Impacts 

Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 1  

Implemen-
tation 

Supervision 

 Community severance 
from operation of 
discharge channel 
through Cam Hai 
commune 

178. Consult with community to determine 
required form of connection across the 
discharge channel in this location to 
minimize disruption to community 
activities 

Cam Hai  $1,000 TPPMU1 EVN 

Ash disposal  Potential contamination 
of groundwater by 
heavy metals 

179. If wet ash disposal is used, provide 
lining in Ash ponds 1 and 2 to prevent 
contamination of groundwater 

ash ponds 1 & 
2 

No marginal 
cost 

TPPMU1 EVN 

 Potential beneficial 
reuse of ash 

180. Prepare and ash reuse feasibility 
study and marketing plan to identify 
feasibility of reusing ash from the 
project and potential 
markets/customers for sale of ash 

- $5,000 TPPMU1 EVN 

 Public safety 181. Install fencing and warning signage at 
ash ponds 1 and 2 to exclude 
unauthorized personnel 

Ash pond 1 & 
2 

No marginal 
cost 

TPPMU1 EVN 

  182. Install safety equipment at Ash ponds 
1 and 2 and develop safety / rescue 
procedures 

Ash pond 1 & 
2 

No marginal 
cost 

TPPMU1 EVN 

  183. Train staff on implementation of safety 
/ rescue procedures  

Project site  No marginal 
cost 

TPPMU1 EVN 

 Potential beneficial end 
use of ash pond and 
restoration of visual 
amenity  

184. Undertake progressive covering of 
filled ash ponds with topsoil and plant 
with vegetation 

Ash pond 1 & 
2 

No marginal 
cost 

TPPMU1 EVN 

Maintenance 
dredging of cooling 
water intake and 
discharge  

Sedimentation of 
waterways  

185. As far as practical, schedule dredging 
works during slack or ebb tides and 
minimize duration of dredging works 

Project site  No marginal 
cost 

TPPMU1 EVN 
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Responsibility 

Project Activity 
Potential 

Environmental 
Impacts 

Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 1  

Implemen-
tation 

Supervision 

Use of fuel oil and 
limestone docks  

Surface water quality 
deterioration from ships 
using docks 

186. Prohibit discharge of bilge water or 
waste from ships using the docks 

Project site  No marginal 
cost 

TPPMU1 EVN 

 Surface water quality 
deterioration from spills 
of oil 

187. Provide containment and roofing in 
areas of frequent handling  

Project site  No marginal 
cost 

TPPMU1 EVN 

  188. Connect potential spill areas to oil 
separators 

Project site  No marginal 
cost 

TPPMU1 EVN 

  189. Provide fire fighting and other 
emergency response equipment at 
docks 

Project site  No marginal 
cost 

TPPMU1 EVN 

  190. Train staff in emergency response 
procedures  

Project site  No marginal 
cost 

TPPMU1 EVN 

Transport of coal, 
limestone, fuel oil, 
chlorine and other 
materials to the site 

Dust and noise 
generation; road safety 
and public nuisance 

191. Cover all trucks carrying materials to 
site 

Project site  No marginal 
cost 

TPPMU1 EVN 

  192. Restrict truck movements to day time 
as far as practical  

Project site  No marginal 
cost 

TPPMU1 EVN 

  193. Restrict truck movements to major 
transport routes as far as practical and 
where possible avoid travel on roads 
bisecting the Halong – Cam Pha – 
Cua Ong urban corridor 

Project site  No marginal 
cost 

TPPMU1 EVN 

  194. Maximize use of barges to transport 
materials as far as possible  

Project site  No marginal 
cost 

TPPMU1 EVN 
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Responsibility 

Project Activity 
Potential 

Environmental 
Impacts 

Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 1  

Implemen-
tation 

Supervision 

  195. Where road transport is the only 
option maximize use of large haulage 
vehicles (15 – 20 tons) 

Project site  No marginal 
cost 

TPPMU1 EVN 

  196. Require all trucks to be registered and 
to comply with Government 
environmental emissions standards  

Project site  No marginal 
cost 

TPPMU1 EVN 

  197. Load, transport, and unload limestone 
in enclosed areas, or use dust 
suppression measures such as 
watering 

Project site  No marginal 
cost 

TPPMU1 EVN 

  198. If monitoring of coal transport system 
operation identifies excessive noise or 
dust levels at nearby receivers, retrofit 
pollution control measures such as 
watering or acoustic insulation  

Project site  $3,000 TPPMU1 EVN 

  199. Ensure delivery of hazardous 
materials, including chemicals, is 
carried out by specialized delivery 
vehicles or in specialized containers 
that comply with Government  
regulations for transportation of 
hazardous materials  

Project site  No marginal 
cost 

TPPMU1 EVN 

Sourcing of coal 
supply for project  

 200. Source coal from areas identified in 
the coal industry master plan and only 
from operators with legal Government 
environmental approvals 

Project site  No marginal 
cost 

TPPMU1 EVN 

Sourcing of 
limestone supply 
for project  

 201. Source limestone from legal operators 
with valid Government environmental 
approvals 

Project site  No marginal 
cost 

TPPMU1 EVN 
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Responsibility 

Project Activity 
Potential 

Environmental 
Impacts 

Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 1  

Implemen-
tation 

Supervision 

Sourcing of fuel oil 
supply for project  

 202. Source fuel oil from legal operators 
with valid Government environmental 
approvals 

Project site  No marginal 
cost 

TPPMU1 EVN 

Sourcing of 
chlorine and other 
chemicals for 
project 

 203. Source chlorine and other chemicals 
from registered suppliers with valid 
Government environmental approvals 

Project site  No marginal 
cost 

TPPMU1 EVN 

Equipment and 
materials storage  

Surface water quality, 
groundwater quality 
and public health 
effects from major 
incident at fuel oil 
storage  

204. Provide fire fighting equipment and 
other emergency response equipment 
at storage area 

Project site  No marginal 
cost 

TPPMU1 EVN 

  205. Develop emergency response 
procedures and train staff in their 
application  

Project site  No marginal 
cost 

TPPMU1 EVN 

  206. Provide information to local 
emergency response authorities about 
fuel storage and emergency response 
procedures 

Project site  No marginal 
cost 

TPPMU1 EVN 

 Surface water quality, 
groundwater quality 
and public health 
effects from spillage or 
major incident at 
chlorine storage 

207. Reduce stored volumes of hazardous 
materials including chlorine to a 
minimum  

Project site  No marginal 
cost 

TPPMU1 EVN 

  208. If large quantities of chlorine are 
required to be sorted on-site, 
feasibility of on site generation or use 
of Javel water should be considered  

Project site  $100,000 TPPMU1 EVN 
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Responsibility 

Project Activity 
Potential 

Environmental 
Impacts 

Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 1  

Implemen-
tation 

Supervision 

  209. Develop emergency response 
procedures and train staff in their 
application 

Project site  No marginal 
cost 

TPPMU1 EVN 

  210. Store materials in contained and 
securable areas with clear marking of 
danger to unauthorized personnel 

Project site  No marginal 
cost 

TPPMU1 EVN 

On site waste 
disposal 

Reduction in capacity 
of Ash pond 1 

211. Investigate markets for sale of 
maintenance dredge material 

Project site  $1,000 TPPMU1 EVN 

  212. Undertake offshore dumping of 
maintenance dredge material if an 
environmentally acceptable location 
has been identified  

Project site  No marginal 
cost 

TPPMU1 EVN 

  213. Prohibit dumping of dredge material in 
Luong Gac, rivers or other areas on 
site 

Project site  No marginal 
cost 

TPPMU1 EVN 

Off site waste 
disposal  

Land contamination, 
surface water 
deterioration, public 
health or odor impacts 

214. Design and implement waste storage 
areas – 1 at project site and 1 at 
workers site – for domestic waste 
before transport off site with the 
following characteristics: 

- Located away from living and 
eating areas 

- Concrete floors with bunding to 
prevent overflow of contaminated 
runoff 

- Weatherproof roofing 

- Securable bins 

- Secured fencing and signage 
warning of hazards and 
prohibition of access for 

Project site  $2,500 TPPMU1 EVN 
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Responsibility 

Project Activity 
Potential 

Environmental 
Impacts 

Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 1  

Implemen-
tation 

Supervision 

unauthorized personnel 

- Space for separation of 
hazardous and non-
hazardous/potentially hazardous 
waste  

  215. Separate hazardous and non-
hazardous waste at the storage area 
before removal for off-site disposal 

Project site  No marginal 
cost 

TPPMU1 EVN 

 Adverse effects from 
uncontrolled off site 
disposal 

216. Engage in contract with URENCO to 
collect and transport domestic/general 
waste from project site and workers 
site to Quang Hanh landfill at least 
weekly 

- $5,000 / year TPPMU1 EVN 

  217. Install adequate numbers of rubbish 
bins around project site and in workers 
site and ensure regular emptying 

Project site  No marginal 
cost 

TPPMU1 EVN 

  218. Install signage and around project site 
and in workers site encouraging use of 
rubbish bins 

Project site  No marginal 
cost 

TPPMU1 EVN 

  219. Prohibit disposal of waste to Luong 
Gac, rivers, and other areas of the 
project site  

Project site  No marginal 
cost 

TPPMU1 EVN 

Permanent workers 
site 

Conflict between 
workers and local 
residents 

220. Give priority to local people to be 
employed at the Project  

Workers site No marginal 
cost 

TPPMU1 EVN 

 Public and worker 
health and safety 

221. Ensure supplies of clean water and 
electricity are available at the site 

Workers site No marginal 
cost 

TPPMU1 EVN 
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Responsibility 

Project Activity 
Potential 

Environmental 
Impacts 

Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 1  

Implemen-
tation 

Supervision 

  222. Undertake at least weekly removal of 
rubbish from the workers site  

Workers site No marginal 
cost 

TPPMU1 EVN 

  223. Ensure all worker accommodation are 
provided with toilets and adequate 
sanitation 

Workers site No marginal 
cost 

TPPMU1 EVN 

  224. Prepare HIV/AIDs response strategy 
for plant workers involving the 
following components: 

- Conduct a needs analysis to 
determine current levels of 
understanding of HIV/AIDS issues 
among company management 
and staff 

- Develop, test, and introduce 
appropriate training materials for 
managers and employees 

- Train peer educators, trainers, 
and carers 

- Refer to 
resettlement 
plan budget 

Refer to 
resettlement 
plan budget 

Refer to 
resettlement 
plan budget 

  225. Establish a health awareness group, 
including representatives from the 
local community, Womens Union, 
ethnic minority groups, and power 
plant operators to discuss health 
issues associated with operation of 
the power plant 

- Refer to 
resettlement 
plan budget 

Refer to 
resettlement 
plan budget 

Refer to 
resettlement 
plan budget 

 Surface water quality  226. Ensure all sewage from workers site 
is treated before discharge  

Workers site No marginal 
cost 

TPPMU1 EVN 
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Responsibility 

Project Activity 
Potential 

Environmental 
Impacts 

Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 1  

Implemen-
tation 

Supervision 

  227. Ensure all solid waste from workers 
site is stored in temporary waste 
storage area before removal off site 
for disposal at Quang Hanh landfill  

Workers site No marginal 
cost 

TPPMU1 EVN 

Coal storage at 
Khe Cham 
Washing Plant  

Air quality  228. Water coal stockpiles to minimize dust 
generation  

Coal storage 
area 

No marginal 
cost 

Vinacomin TMMPU1 

Thermal plume 
from cooling water 
discharge 

Effects on fishing 
activities and 
productivity as a result 
of changes to water 
temperatures  

229. Consult with fishers to determine 
mitigation strategies; will include 
combination of provision of 
compensation for lost revenue; access 
to credit; livelihood stabilization 
assistance; livelihood restoration 
program 

De Dach 
River, Cam 
Hai and other 
affected areas 

Refer to 
resettlement 
plan budget 

Refer to 
resettlement 
plan budget 

Refer to 
resettlement 
plan budget 
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ENVIRONMENTAL MITIGATION PLAN – MONG DUONG 2 

 
 
 

Responsibility 

Project Activity 
Potential Environmental 
Impacts Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 2  

Implemen- 
tation 

Supervision 

Pre-Construction Activities 

Completion of 
detailed design  

Potential overheating of 
receiving waters 

1. Conduct further modeling to evaluate and 
refine cooling water discharge channel 
design; gather more data to determine 
frequency and effect of adverse 
dispersion conditions. Review modeling 
results to determine if channel refinement 
required. 

Discharge 
channel  

$10,000 Detailed 
design 

consultant 

BOT 
Company 
(AES and 

Vinacomin) 

  2. Maximize standing surface area of 
discharge channel 

Discharge 
channel 

No marginal 
cost 

Detailed 
design 

consultant 

BOT 
Company 
(AES and 

Vinacomin) 

  3. Include weirs in detailed design of dykes 
at De Dach estuary to allow flushing of De 
Dach estuary at high tide  

Discharge 
channel 

No marginal 
cost 

Detailed 
design 

consultant 

BOT 
Company 
(AES and 

Vinacomin) 

 Effects on mangrove and 
plantation forestry 
vegetation 

4. As far as possible, minimize size of 
project footprint and avoid unnecessary 
loss of vegetation  

Project site  No marginal 
cost 

Detailed 
design 

consultant 

BOT 
Company 
(AES and 

Vinacomin) 

  5. Undertake consultation with Bai Tu Long 
National Park Management Board and 
Quang Ninh DARD to review options and 
confirm locations for mangrove replanting 
activities; include consideration of sites 
identified on XX and XX islands in Bai Tu 

- $1,000 AES 
Environmental 

Officer 

BOT 
Company 
(AES and 

Vinacomin) 

Measures to be carried out jointly for 
Mong Duong 1 and Mong Duong 2 

Measures to be carried out independently 
for Mong Duong 2 
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Responsibility 

Project Activity 
Potential Environmental 
Impacts Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 2  

Implemen- 
tation 

Supervision 

Long National Park as the first priority 

  6. Undertake field surveys of identified 
mangrove replanting areas to collect 
information and develop site specific 
replanting targets and monitoring 
parameters as described in Section VI.A.2 
of the MMMP contained in the Terrestrial 
Ecology Working Paper 

Replanting 
areas  

$2,500 Consultant  BOT 
Company 
(AES and 
Vinacomin) 

 Air quality effects from Hg 
in emissions  

7. Undertake analysis of coal to be used in 
plant for content of Hg and conduct 
modeling to determine predicted Hg 
emissions levels 

- $2,000 Detailed 
design 
consultant, air 
quality 
consultant  

BOT 
Company 
(AES and 
Vinacomin) 

  8. If predicted Hg emissions exceed 
Vietnamese or international criteria, carry 
out detailed design of pollution control 
technology to remove Hg such as 
activated carbon scrubbers 

Project site $10,000 Detailed 
design 
consultant, air 
quality 
consultant  

BOT 
Company 
(AES and 
Vinacomin) 

 Air quality and waste 
disposal effects 
associated with use of 
PC technology 

9. If PC technology is adopted, include FGD 
pollution control system in detailed design 
unless it can be demonstrated that 
emissions criteria can be met without the 
use of this technology 

Project site  $10,000 Detailed 
design 
consultant 

BOT 
Company 
(AES and 
Vinacomin) 

  10. If PC technology is adopted, analyze 
alternatives for on- and off-site disposal of 
FGD materials based on consideration of 
composition and volume of material, and 
environmental, social, and economic 
considerations 

Project Site  $5,000 Detailed 
design 
consultant 

BOT 
Company 
(AES and 
Vinacomin) 
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Responsibility 

Project Activity 
Potential Environmental 
Impacts Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 2  

Implemen- 
tation 

Supervision 

 Effects on mangroves in 
De Dach River  

11. Consider feasibility of dredging in center 
or southern side of the river to avoid 
effects on remaining mangroves on 
northern side of the river 

Project site No marginal 
cost 

Detailed 
design 
consultant 

BOT 
Company 
(AES and 
Vinacomin) 

 Effects on traffic 
congestion and road 
safety  

12. Undertake detailed design of intersection 
between site access road and National 
Road 18A to ensure maximum safety for 
vehicles 

Project site No marginal 
cost 

Detailed 
design 
consultant 

BOT 
Company 
(AES and 
Vinacomin) 

  13. Consider technical feasibility of 
undertaking off-site ash transport by 
pipeline rather than road transport 

- No marginal 
cost 

Detailed 
design 
consultant 

BOT 
Company 
(AES and 
Vinacomin) 

 Reduction in available 
capacity of Ash pond 1  

14. Undertake further environmental 
assessment to identify suitable offshore 
dumping locations for dredge material; 
assessment should include consideration 
of water quality, effects on Bai Tu Long 
National Park, and seabed bathymetry 

Offshore 
areas  

$2,500 Detailed 
design 
consultant 

BOT 
Company 
(AES and 
Vinacomin) 

  15. Consider technical feasibility of replacing 
wet ash disposal slurry by high-
concentration slurry system for disposal of 
ash 

- No marginal 
cost 

Detailed 
design 
consultant 

BOT 
Company 
(AES and 
Vinacomin) 

  16. Consider technical feasibility of using raw 
wastewater rather than treated 
wastewater to prepare slurry  

- No marginal 
cost 

Detailed 
design 
consultant 

BOT 
Company 
(AES and 
Vinacomin) 

 Groundwater 
contamination from 
disposal of ash 

17. If wet slurry disposal is used, include 
lining system design for ash ponds 1 and 
2 to prevent infiltration to groundwater. 

ash ponds No marginal 
cost  

Detailed 
design 
consultant 

BOT 
Company 
(AES and 
Vinacomin) 
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Responsibility 

Project Activity 
Potential Environmental 
Impacts Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 2  

Implemen- 
tation 

Supervision 

  18. Undertake detailed groundwater study to 
identify the extent, depth, dynamics and 
water quality of aquifers in the vicinity of 
the ash disposal locations  

ash ponds $60,000 Detailed 
design 
consultant, 
hydrogeology 
consultant 

BOT 
Company 
(AES and 
Vinacomin) 

 Transport, water quality 
and contamination 
associated with use of 
Ash pond 2 

19. Undertake detailed design of ash pond 2 
disposal area and review potential 
environmental impacts of this facility, 
including baseline study of groundwater 
quality and dynamics and surface water 
quality. Design will consider transport of 
ash, wastewater management, and public 
safety measures, and incorporation of 
other relevant pollution control measures 
into detailed design, including plans for 
end use of facility developed in 
consultation with local authorities.  

ash pond 2 $15,000 Detailed 
design 
consultant; 
AES 
Environmental 
Officer 

BOT 
Company 
(AES and 
Vinacomin) 

 Noise and dust emissions 
from transport of coal to 
site 

20. Carry out detailed design of coal conveyor 
from Khe Cham washing plant to project. 
Review potential environmental impacts 
of conveyor operation and incorporate 
relevant pollution control measures into 
detailed design. Consider the need to 
cover or water the conveyor, and for noise 
insulation. 

Coal 
transport 
system  

$2,500 Vinacomin BOT 
Company 
(AES and 
Vinacomin) 

UXO clearance Risk to public safety 

 

21. Engage specialist contractors to clear site 
of UXO and safely dispose of removed 
material 

Project site No marginal 
cost 

UXO 
contractors  

BOT 
Company 
(AES and 
Vinacomin) 

Land acquisition 
and resettlement 

Permanent loss of 
houses, assets and land 

 

22. Provide compensation for houses, assets, 
crops, lost incomes as outlined in the 
project resettlement plan 

Project site  Included in 
resettlement 
plan budget 

Refer to 
resettlement 
plan budget 

Refer to 
resettlement 
plan budget 
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Responsibility 

Project Activity 
Potential Environmental 
Impacts Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 2  

Implemen- 
tation 

Supervision 

  23. Provide assistance for livelihood 
stabilization as outlined in the Project 
resettlement plan 

Project site Included in 
resettlement 
plan budget 

Refer to 
resettlement 
plan budget 

Refer to 
resettlement 
plan budget 

 Temporary disruption to 
livelihoods and 
employment 

24. Provide assistance for livelihood 
stabilization as outlined in the Project 
resettlement plan 

Project site Included in 
resettlement 
plan budget 

Refer to 
resettlement 
plan budget 

Refer to 
resettlement 
plan budget 

  25. Provide employment opportunities for 
local households with a focus on severely 
affected and poor households 

Project site Included in 
resettlement 
plan budget 

Refer to 
resettlement 

plan 

Refer to 
resettlement 

plan 

 Attraction of unplanned 
migration to the site  

26. Enforcement of a cut-off date in the 
resettlement process after which no more 
households will be compensated for land 
or assets 

Project site Included in 
resettlement 
plan budget 

Refer to 
resettlement 

plan 

Refer to 
resettlement 

plan 

Training of 
construction 
workforce 

Benefits of environmental 
awareness 

27. Develop and implement environmental 
awareness training program for 
construction workforce and ensure that all 
construction workers are trained before 
they commence work on site; periodically 
monitor environmental awareness and 
retraining as required 

Project site  $5,000 Construction 
contractor 

BOT 
Company 
(AES and 

Vinacomin) 

Vegetation clearing  Effects on mangroves 
and plantation forestry 

28. Mark mangroves and areas of vegetation 
to be retained on site with temporary 
plastic fencing  

Project site $500 Construction 
contractor 

BOT 
Company 
(AES and 

Vinacomin) 

  29. Confine construction activities to defined 
construction worksites 

Project site No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 

Vinacomin) 
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Responsibility 

Project Activity 
Potential Environmental 
Impacts Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 2  

Implemen- 
tation 

Supervision 

  30. Prohibit dumping of waste in mangrove 
and forestry areas 

Project site No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 

Vinacomin) 

  31. Prohibit resource extraction from 
mangroves and plantation forests 

Project site No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 

Vinacomin) 

  32. Educate construction workers on need to 
avoid direct and indirect disturbance of 
mangroves  

Project site No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 

Vinacomin) 

  33. Implement penalties for workers found to 
breach rules in relation to disturbance of 
mangroves 

 No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

  34. Before clearing of vegetation collect 
propagules and seedlings of mangroves 
for replanting activities  

Project site Included in 
mangrove 
replanting 
cost 

Mangrove 
replanting 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

 Loss of income for 
individuals and 
businesses from loss of 
plantation forestry 

35. Compensate for lost crops as outlined in 
the resettlement plan 

Project site Include in 
resettlement 
plan budget 

Refer to 
resettlement 
plan 

Refer to 
resettlement 
plan 

Mong Duong River 
diversion 

Loss of aquatic biota and 
habitat 

36. Allow and protect recolonization of 
aquatic habitat and mangroves  

Mong Duong 
River  

No marginal 
cost 

Detailed 
design 
consultant 

BOT 
Company 
(AES and 
Vinacomin) 
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Responsibility 

Project Activity 
Potential Environmental 
Impacts Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 2  

Implemen- 
tation 

Supervision 

  37. Do not install concrete lining in Mong 
Duong River diversion 

Mong Duong 
River  

No marginal 
cost 

Detailed 
design 
consultant 

BOT 
Company 
(AES and 
Vinacomin) 

 Loss of revenue for 
fishers 

230. Consult with fishers to determine 
appropriate mitigation strategies; will 
include combination of provision of 
compensation for lost revenue; access to 
credit; livelihood stabilization assistance; 
livelihood restoration program 

Mong Duong 
River, De 
Dach River 
and Cam Hai 

Refer to 
resettlement 
plan 

Refer to 
resettlement 
plan 

Refer to 
resettlement 
plan 

 Flooding 38. Ensure that the new channel is at least 
100 m wide 

Mong Duong 
River  

No marginal 
cost 

Detailed 
design 
consultant 

BOT 
Company 
(AES and 
Vinacomin) 

 Potential benefits of 
recolonization by 
mangroves 

39. Shape channel banks and sides to 
promote natural recolonization of this area 
by mangroves  

Mong Duong 
River  

$1,000 Detailed 
design 
consultant 

BOT 
Company 
(AES and 
Vinacomin) 

Earthworks, 
cutting, filling and 
leveling 

Dust generation 40. Water exposed areas and stockpiles Project site 
and access 
roads 

No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

  41. Minimize size and duration of exposed 
areas and materials stockpiles 

Project site 
and access 
roads 

No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

  42. Vegetate long-term stockpiles with grass 
or other fast-growing species  

Project site No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 
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Responsibility 

Project Activity 
Potential Environmental 
Impacts Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 2  

Implemen- 
tation 

Supervision 

 Noise generation 43. Maintain construction vehicles and 
equipment in good condition 

Project site No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

  44. Undertake timely repairs of any 
malfunctioning construction vehicles and 
equipment  

Project site No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

  45. Confine noisy activities to day time  Project site No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

  46. Inform community of duration and 
schedule of construction activities  

Project site $5,000 BOT 
Company 
(AES and 
Vinacomin) 

BOT 
Company 
(AES and 
Vinacomin) 

  47. Implement community complaints line  Project site $5,000 BOT 
Company 
(AES and 
Vinacomin) 

BOT 
Company 
(AES and 
Vinacomin) 

  48. Consider use of temporary acoustic 
barriers or exhaust mufflers if surrounding 
land use is disturbed  

Project site $2,000 Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

 Sedimentation of surface 
waters 

49. Prepare detailed site erosion and 
sediment control plan identifying berms 
and sediment capture devices to divert 
clean runoff from exposed areas and 
collect sediment before it enters 
watercourses 

Project site $2,000 Detailed 
design 
consultant 

BOT 
Company 
(AES and 
Vinacomin) 
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Responsibility 

Project Activity 
Potential Environmental 
Impacts Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 2  

Implemen- 
tation 

Supervision 

  50. Undertake earthworks where possible 
during the dry season 

Project site No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

 Loss of landscape quality  51. Prepare and implement a detailed 
landscape rehabilitation and maintenance 
plan, including the following: 

- The definition of the works area that 
must be delineated on site;  

- Specific items or features that require 
special protection;  

- Recommendations for changes to the 
proposed construction works 
programme;  

- Proposals for the rehabilitation of the 
land surface to a sustainable 
condition;  

- Proposals for the on-going 
maintenance of the rehabilitated 
landscape.  

Project site 
surrounds  

$7,500 Landscape 
consultant 

BOT 
Company 
(AES and 
Vinacomin) 
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Responsibility 

Project Activity 
Potential Environmental 
Impacts Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 2  

Implemen- 
tation 

Supervision 

  52. Prepare and implement a detailed 
landscape development and maintenance 
plan for surfaces in the project site, 
including the following: 

- Plans specifying the design and 
treatment of all land surfaces;  

- Details of the proposed watering and 
drainage system;  

- A planting schedule for all surfaces 
not specified as hard standing;  

- A maintenance schedule for the 
achievement of sustainable 
conditions.  

Project site  $4,000 Landscape 
consultant 

BOT 
Company 
(AES and 
Vinacomin) 

 Surface water 
contamination from 
generation of wastewater 

53. Settle and neutralize alkaline washing 
water containing excessive cement before 
discharge  

Project site No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

Construction 
workers camps 

Water quality, 
groundwater, public 
health impacts caused by 
worker sewage  

54. Implement well-organized sanitation using 
temporary trench latrines  

Project site No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

  55. Locate latrines away from living and 
eating areas, away from areas with high 
groundwater table and at least 100 m 
away from watercourses 

Project site No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

  56. Regularly disinfect toilets using lime Project site $1,500 Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 
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Responsibility 

Project Activity 
Potential Environmental 
Impacts Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 2  

Implemen- 
tation 

Supervision 

  57. Regularly backfill and redig  toilets  Project site $1,500 Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

  58. Provide rubbish bins in latrine area for 
collection of solid waste 

Project site No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

 Conflict between local 
residents and 
construction workers 

59. Maximize employment of local people in 
the construction workers; prioritize 
opportunities for severely affected and 
vulnerable households  

Project site No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

  60. Establish an HIV/AIDS awareness 
campaign, including local authorities, 
community representatives, and NGOs, 
with specific components to raise 
awareness of sex workers and 
construction workers 

Project site Refer to 
resettlement 
plan 

Refer to 
resettlement 
plan 

Refer to 
resettlement 
plan 

 Health impacts for 
construction workers 

61. Keep construction camps clean and 
orderly 

Construction 
camps 

No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

  62. Provide clean water at the construction 
worker camp 

Construction 
camps 

No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

  63. Provide adequate rubbish bins and 
regularly dispose of waste  

Construction 
camps 

No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 
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Responsibility 

Project Activity 
Potential Environmental 
Impacts Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 2  

Implemen- 
tation 

Supervision 

  64. Educate workers on the need to maintain 
hygienic conditions at the worker camp 

Construction 
camps 

No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

Dredging of 
cooling water 
intake and 
discharge 

Loss of aquatic biota and 
habitat 

65. Allow recolonization of aquatic habitat on 
project site 

Project site  No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

 Loss of revenue for 
fishers 

66. Consult with fishers to determine 
mitigation strategies; will include 
combination of provision of compensation 
for lost revenue; access to credit; 
livelihood stabilization assistance; 
livelihood restoration program 

Project site Refer to 
resettlement 
plan 

Refer to 
resettlement 
plan 

Refer to 
resettlement 
plan 

 Sedimentation of 
waterways  

67. As far as practical, schedule dredging 
works during slack or ebb tides and 
minimize duration of dredging works and 
provide lining for the discharge channel 
side of the jetty with rip-rap to mitigate the 
impacts of scouring the existing earthen 
jetty. 

Project site No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

Construction of 
freshwater supply 

Adverse effects at 
reservoir sites  

68. When sources for operation stage water 
supply are determined, incorporate 
consideration of environmental 
considerations into detailed design 
including requirements for any relevant 
pollution control measures 

Reservoir 
sites to be 
determined 

$5,000 Detailed 
design 
consultant 

BOT 
Company 
(AES and 
Vinacomin) 

Construction 
equipment and 
materials storage 

Adverse effects on soil, 
surface water and 
groundwater quality 

69. Treat oily wastewater in coalescence 
separator before discharge  

Project site No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 
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Project Activity 
Potential Environmental 
Impacts Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 2  

Implemen- 
tation 

Supervision 

  70. Store chemicals in roofed areas with 
concrete flooring 

Project site No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

  71. Ensure sorbents are available in areas 
where chemicals are stored  

Project site No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

  72. Train construction staff in clean up 
procedures for spills 

Project site No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

Transport of raw 
materials and 
waste off site 

Dust generation, vehicle 
emissions, noise 
generation and public 
nuisance 

73. Cover all trucks carrying materials off site Project site No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

  74. As far as possible, restrict truck 
movements to day time  

Project site No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

  75. As far as practical, restrict truck 
movements to major transport routes as 
far as possible 

Project site No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

  76. Maintain vehicles traveling to and from 
the site in good condition 

Project site No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 
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Project Activity 
Potential Environmental 
Impacts Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 2  

Implemen- 
tation 

Supervision 

  77. Ensure that truck drivers are educated on 
road safety requirements  

Project site No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

 Increased traffic 
congestion on National 
Road 18A and in Mong 
Duong town 

78. Prepare and implement a detailed 
transport management plan to regulate 
vehicle movements including the following 
issues: 

- Proposed works programme for road 
and/or intersection upgrading to 
improve traffic safety,  

- Programming of vehicle arrival and 
departure times to minimizes traffic 
congestion,  

- Reassignment of goods and materials 
to a different transport mode to 
reduce the potential for traffic 
congestion and maximize transport 
safety,  

- Control of traffic movement to 
maximize safety,  

- Inspection and control of vehicles 
entering and leaving the TPP to 
ensure that all transport vehicles are 
registered and comply with relevant 
Government approved environmental 
emission standards, and that loads 
are suitably contained/covered and 
secured. 

Project site $10,000 Construction 
contractor / 
traffic 
consultant  

BOT 
Company 
(AES and 
Vinacomin) 

  79. Program delivery and removal of 
materials to avoid clashes with peak 
hours 

Project site No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 
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Responsibility 

Project Activity 
Potential Environmental 
Impacts Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 2  

Implemen- 
tation 

Supervision 

On site waste 
disposal 

Reduction in capacity of 
Ash pond 1 

80. Investigate markets for sale of dredged 
material  

- $1,000 AES BOT 
Company 
(AES and 
Vinacomin) 

  81. Dispose of dredge material that is not sold 
off site or dumped off shore in an 
environmentally acceptable location for 
reuse in ash pond 1 

Ash pond 1 No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

 Surface water quality and 
smothering of aquatic 
and mangrove habitats 

82. Prohibit dumping of dredge material in 
Luong Gac, in rivers or elsewhere on site 

Project site No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

 Air quality effects from 
burning of cleared 
vegetation 

83. Undertake burning during low wind and 
low temperature conditions  

Project site No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

 Public safety  84. Undertake burning away from vegetated 
areas, residential areas and construction 
worker camps 

Project site No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

  85. Burn only small amounts of vegetation at 
any one time 

Project site No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

  86. Ensure fire protection equipment is 
present on site during burning and staff 
are trained in its use 

Project site No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 
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Responsibility 

Project Activity 
Potential Environmental 
Impacts Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 2  

Implemen- 
tation 

Supervision 

Off site waste 
disposal 

Land contamination, 
surface water 
contamination, public 
health and odor effects 
from temporary storage 
of waste 

87. Design and implement a temporary waste 
storage area for domestic waste with the 
following characteristics: 

- Located away from living and eating 
areas 

- Concrete floors with bunding to 
prevent overflow 

- Weatherproof roof 

- Securable bins  

- Fencing and signage prohibiting entry 
to unauthorized personnel 

- Separation of storage of hazardous 
and non-hazardous waste 

Project site $2,500 Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

  88. Ensure all waste is separated into non-
hazardous and hazardous/potentially 
hazardous before reuse, recycling or 
transport to landfill 

Project site No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

 Odor, water quality and 
soil impacts associated 
with uncontrolled waste 
disposal 

89. Implement adequate numbers of rubbish 
bins around construction site and in 
construction camps  

Project site No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

  90. Install signage encouraging use of 
rubbish bins on site and in construction 
camps 

Project site No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

  91. Include information on solid waste 
management in construction worker 
training program including information on 
how to identify hazardous or potentially 
hazardous waste 

Project site No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 
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Project Activity 
Potential Environmental 
Impacts Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 2  

Implemen- 
tation 

Supervision 

  92. Engage in commercial contract with 
URENCO to collect and transport 
domestic and general construction waste 
from site to the Quang Hanh landfill at 
least weekly 

- $65,000 BOT 
Company 
(AES and 
Vinacomin) 

BOT 
Company 
(AES and 
Vinacomin) 

  93. Develop dedicated area for sale of 
recycled material away from active 
construction works and near site access 
point 

Project site $1,000 Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

  94. Prohibit disposal of waste to Luong Gac, 
rivers and other areas of the site 

Project site No marginal 
cost 

Construction 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

Mangrove 
replanting 

Benefits to compensate 
for loss of mangroves on 
site  

95. Engage suitably qualified mangrove 
replanting contractor to carry out 
replanting activities and 
protection/maintenance activities for 2 
years post planting 

Replanting 
areas  

$50,00022 BOT 
Company 
(AES and 
Vinacomin) 

BOT 
Company 
(AES and 
Vinacomin) 

  96. Develop detailed workplan for replanting 
activities in accordance with guidelines in 
Section VI.A.2 of MMMP contained in the 
Terrestrial Ecology Working Paper 

- Included in 
replanting 
budget 
above 

Mangrove 
replanting 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

  97. Carry out mangrove replanting works with 
a minimum area of 100 ha 

Replanting 
areas  

Included in 
replanting 
budget 
above 

Mangrove 
replanting 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

                                                 
22 $100/ha for approximate 100ha replanting area 
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Project Activity 
Potential Environmental 
Impacts Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 2  

Implemen- 
tation 

Supervision 

  98. Encourage mangrove replanting 
contractor to use local labor for replanting 
activities  

Replanting 
areas  

No marginal 
cost 

Mangrove 
replanting 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

  99. Require mangrove replanting contactor to 
involve personnel from Bai Tu Long 
National Park in mangrove replanting 
planning and implementation 

Replanting 
areas 

No marginal 
cost 

Mangrove 
replanting 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

  100. In replanting areas with < 70% seedling 
survival rate after 12 months, assess 
likelihood of success for future planting 
and implement replanting activities 
accordingly  

Replanting 
areas 

Included in 
replanting 
budget 
above 

Mangrove 
replanting 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

  101. Carry out maintenance activities – weed 
clearing, rubbish removal, replanting of 
failed areas – 12 and 24 months after 
completion of replanting activities  

Replanting 
areas 

Included in 
replanting 
budget 
above 

Mangrove 
replanting 
contractor 

BOT 
Company 
(AES and 
Vinacomin) 

Construction Activities 

Construction of 
Mong Duong 2 
power plant and 
ancillary structures 

Erosion and 
sedimentation 

102. Minimize size and duration of exposed 
areas  

Project site  No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

  103. Implement detailed site erosion and 
sediment control plan identifying berms 
and sediment capture devices to divert 
clean runoff from exposed areas and 
collect sediment before it enters 
watercourses 

Project site $7,500 Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 
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Project Activity 
Potential Environmental 
Impacts Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 2  

Implemen- 
tation 

Supervision 

  104. Undertake progressive revegetation and 
stabilization of exposed areas 

Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

  105. Implement sediment capture devices at 
entry points to watercourses to prevent 
sediment laden runoff entering 
watercourses 

Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

 Noise generation  106. Maintain construction vehicles and 
equipment in good condition 

Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

  107. Undertake timely repairs of any 
malfunctioning construction vehicles and 
equipment  

Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

  108. Confine noisy activities to day time hours Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

  109. Inform community of duration and 
schedule of construction activities  

Project site $5,000 Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

  110. Implement community complaints line  Project site $5,000 Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 
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Mong 
Duong 2  

Implemen- 
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  111. Consider use of temporary acoustic 
barriers or exhaust mufflers if disturbance 
to surrounding land use is found to be 
occurring 

Project site $2,000 Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

 Dust generation  112. Undertake watering of exposed areas and 
stockpiles during windy conditions  

Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

 Effects on visual amenity  113. Use non-reflective building materials for 
all wall and roof cladding where practical  

Project site No marginal 
cost 

Detailed 
design 
consultant 

BOT 
Company 
(AES and 
Vinacomin) 

 Surface water quality 
deterioration from 
wastewater discharge  

114. Neutralize and settle alkaline washing 
water containing excessive cement 

Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

  115. Treat oily wastewater in coalescence 
separator before discharge 

Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

Construction of 
Ash pond 1 

Vegetation clearing  116. Mark mangroves and areas of plantation 
forestry to be retained on site with 
temporary plastic fencing  

Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

  117. Confine construction activities to defined 
construction worksites 

Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 
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Mong 
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  118. Prohibit dumping of waste in areas of 
mangroves or forestry 

Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

  119. Prohibit resource extraction from 
mangroves and areas of plantation 
forestry 

Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

  120. Educate workers on need to avoid 
disturbance of mangroves 

Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

  121. Implement penalties for workers found to 
breach rules on disturbance of mangroves 
and areas of plantation forestry 

Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

 Benefits from reuse of 
excess spoil 

122. Reuse excess spoil from site leveling 
works in construction of containment 
dykes for ash pond 1 

Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

 Erosion and 
sedimentation 

123. Undertake revegetation of earthen dykes 
and exposed areas of ash pond 1 with 
grass or other fast growing species  

Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

Construction of 
limestone and fuel 
handling docks 

Erosion of ocean bed; 
sedimentation of surface 
water  

124. Install supports for docks in a non-
intrusive manner using driven piling or a 
similar method 

Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 
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Marginal 
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Mong 
Duong 2  

Implemen- 
tation 
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Construction 
worker camps 

Conflict between local 
residents and 
construction workers 

125. Maximize employment of local people in 
the construction workers; prioritize 
opportunities for severely affected and 
vulnerable households  

Project site Included in 
resettlement 
plan budget  

Refer to 
resettlement 
plan 

Refer to 
resettlement 
plan 

  126. Continue HIV/AIDS awareness campaign 
including local authorities, community 
representatives and NGOs with specific 
components to be aimed at raising 
awareness of sex workers and 
construction workers 

- Included in 
resettlement 
plan budget 

Refer to 
resettlement 
plan 

Refer to 
resettlement 
plan 

 Health impacts for 
construction workers 

127. Maintain clean and orderly conditions in 
construction camps  

Construction 
camps 

No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

  128. Provide a clean water supply at the 
construction worker camp 

Construction 
camps 

No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

  129. Provide adequate rubbish bins and carry 
out regular waste disposal 

Construction 
camps 

No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

  130. Educate workers on the need to maintain 
hygienic conditions at the worker camp 

Construction 
camps 

No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

 Water quality, 
groundwater, public 
health impacts caused by 
worker sewage  

131. Implement well organized sanitation using 
temporary trench latrines  

Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 
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  132. Locate latrines away from living and 
eating areas, away from areas with high 
groundwater table and at least 100m 
away from watercourses 

Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

  133. Undertake regular disinfection of toilets 
using lime 

Project site $1,500 Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

  134. Undertake regular backfilling of toilets and 
redigging 

Project site $1,500 Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

  135. Provide rubbish bins in latrine area for 
collection of solid waste 

Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

Construction 
equipment and 
materials storage 

Adverse effects on soil, 
surface water and 
groundwater quality 

136. Treat oily wastewater in coalescence 
separator before discharge  

Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

  137. Store chemicals in roofed areas with 
concrete flooring 

Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

  138. Ensure sorbents are available in areas 
where chemicals are stored  

Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 
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  139. Train construction staff in clean up 
procedures for spills 

Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

Transport of raw 
materials and 
waste to/from site 

Dust generation, vehicle 
emissions, noise 
generation and public 
nuisance 

140. Cover all trucks carrying materials off site Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

  141. As far as possible, restrict truck 
movements to day time hours 

Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

  142. As far as practical, restrict truck 
movements to major transport routes as 
far as possible 

Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

  143. Maintain vehicles traveling to and from 
the site in good condition and ensure that 
they comply with Government approved 
environmental emission standards  

Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

  144. Ensure truck drivers are educated on road 
safety requirements  

Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

 Increased traffic 
congestion on National 
Road 18A and in Mong 
Duong town 

145. Program delivery and removal of 
materials to avoid clashes with peak 
hours 

Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 
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  146. Maximize use of barges to transport 
construction materials to the site  

Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

  147. Maximize use of large trucks (15 – 20 
tons) to transport construction materials 
where use of barges is not practical  

Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

On site waste 
disposal 

Air quality effects from 
burning of cleared 
vegetation 

148. Undertake burning during low wind and 
low temperature conditions 

Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

 Public safety  149. Undertake burning away from vegetated 
areas, residential areas and construction 
worker camps 

Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

  150. Burn only small amounts of vegetation at 
any one time 

Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

  151. Ensure fire protection equipment is 
present on site during burning and staff 
are trained in its use 

Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 



 

 

Appendix 3 
91

Responsibility 

Project Activity 
Potential Environmental 
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Off site waste 
disposal 

Land contamination, 
surface water 
contamination, public 
health and odor effects 
from temporary storage 
of waste 

152. Use temporary waste storage area for 
domestic waste with the following 
characteristics: 

- Located away from living and eating 
areas 

- Concrete floors with bunding to 
prevent overflow 

- Weatherproof roof 

- Securable bins  

- Fencing and signage prohibiting entry 
to unauthorized personnel 

- Separation of storage of hazardous 
and non-hazardous waste 

Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

  153. Ensure all waste is separated into non-
hazardous and hazardous/potentially 
hazardous before reuse, recycling or 
transport to landfill 

Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

 Odor, water quality and 
soil impacts associated 
with uncontrolled waste 
disposal 

154. Implement adequate numbers of rubbish 
bins around construction site and in 
construction camps  

Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

  155. Install signage encouraging use of 
rubbish bins on site and in construction 
camps 

Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

  156. Include information on solid waste 
management in construction worker 
training program including information on 
how to identify hazardous or potentially 
hazardous waste 

Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 
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  157. Engage in commercial contract with 
URENCO to collect and transport 
domestic and general construction waste 
from site to the Quang Hanh landfill at 
least weekly 

- $65,000 BOT 
Company 
(AES and 
Vinacomin) 

BOT 
Company 
(AES and 
Vinacomin) 

  158. Develop dedicated area for sale of 
recycled material away from active 
construction works and near site access 
point 

Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

  159. Prohibit disposal of waste to Luong Gac, 
rivers and other areas of the site 

Project site No marginal 
cost 

Construction 
contractor  

BOT 
Company 
(AES and 
Vinacomin) 

Operation Activities 

Operation of Mong 
Duong 2 

Air emissions 160. Install and ensure efficient operation of air 
pollution control equipment including 
installation of a sprinkler system for the 
on-site coal storage. 

Project site No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

  161. Ensure delivery of suitable coal quality to 
minimize risk of mercury contamination  

Project site No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

  162. Subject all dust collectors to rigorous 
program of maintenance and inspection 

Project site No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 
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  163. Ensure adequate spare electrodes and 
plates and replacement bag filters are 
available on site at all times and 
personnel with expertise to carry out basic 
repairs and maintenance can be 
mobilized quickly to the site in case of 
incident 

Project site No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

  164. In periods of extended maintenance and 
repair of air pollution control equipment, 
develop and implement operating strategy 
that reduces emissions  

Project site No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

  165. When periods of adverse meteorological 
conditions occur that are likely to result in 
exceedance of air quality standards, as 
indicated by the on site weather 
monitoring station, voluntarily reduce 
capacity of plant to reduce emission loads 

Project site No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

 Noise emissions  166. If noise at site boundary or residential 
receivers exceeds TCVN criteria, identify 
source of noise and implement 
appropriate noise measures such as 
installation of additional sound insulation, 
or enclosing operation of equipment  

Project site $5,000 Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

 Water quality effects from 
wastewater discharge  

167. Ensure effluent quality meets TCVN 
6986:2001 Water quality – standard of 
industrial wastewater discharge to coastal 
seawater areas used fro protection of 
aquatic life before discharge  

Project site No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 
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  168. Design and implement wastewater 
treatment plant with two treatment lines to 
ensure adequate redundancy in the 
system and to allow for separation of 
wastewater streams so that appropriate 
treatment can be made for re-use of 
treated effluent. 

Project site $315,000 Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

 Water quality effects from 
stormwater discharge  

169. Disconnect any potential pollution source 
from the clean water drainage system. 
Surface run-off from on-site coal storage 
will be treated in settling tanks. 

Project site No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

  170. Designate areas where spills could occur 
and connect to oil separators 

Project site No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

 Effects on aquatic 
ecology from cooling 
water intake  

171. Install fine mesh screens and aquatic 
biota return system at intake if warranted 
based on results of monitoring of quantity 
and type of aquatic biota caught at initially 
installed screens 

Cooling 
water intake 

$1,250,000 Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

 Effects on aquatic 
ecology and fisheries 
from cooling water 
discharge  

172. Ensure installation and operation of weirs 
in dykes to flush De Dach estuary at high 
tide 

Project site $10,000 Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

  173. Consider feasibility of increasing pumping 
rate to lower cooling discharge rate 

Project site No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 
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  174. Develop and implement a chlorine dosage 
strategy that minimizes levels and effects 
of chlorine residual in discharge channel 
including consideration of chlorine 
shocking 

Project site $2,500 Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

 Effects on mangroves 
from cooling water 
discharge and site 
activities  

175. Identify areas of unaffected or 
decolonized mangroves on project site 
and install signage to avoid disturbance 
from waste dumping or resource 
extraction by local community  

Project site $1,000 Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

  176. Educate workers and community on need 
to avoid disturbance of mangroves  

Project site No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

  177. Implement penalties for workers found to 
breach rules on disturbance of mangroves  

Project site No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

 Community severance 
from operation of 
discharge channel 
through Cam Hai 
commune 

178. Consult with community to determine 
required form of connection across the 
discharge channel in this location to 
minimize disruption to community 
activities 

Cam Hai  $1,000 Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

Ash disposal  Potential contamination 
of groundwater by heavy 
metals 

179. If wet ash disposal is used, provide lining 
in ash pond 1 and 2 to prevent 
contamination of groundwater 

ash pond 1 & 
2 

No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

 Potential beneficial reuse 
of ash 

180. Prepare “Ash Reuse Feasibility Study and 
Marketing Plan” to identify feasibility of 
reusing ash from the project and potential 
markets/customers for sale of ash 

- $5,000 Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 
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 Public safety 181. Install fencing and warning signage at ash 
pond 1 and 2 to exclude unauthorized 
personnel 

ash pond 1 & 
2 

No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

  182. Install safety equipment at ash pond 1 
and 2 and develop safety / rescue 
procedures 

ash pond 1 & 
2 

No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

  183. Train staff on implementation of safety / 
rescue procedures  

Project site  No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

 Potential beneficial end 
use of ash pond and 
restoration of visual 
amenity  

184. Undertake progressive covering of filled 
ash ponds with topsoil and plant with 
vegetation 

ash pond 1 & 
2 

No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

Maintenance 
dredging of cooling 
water intake and 
discharge  

Sedimentation of 
waterways  

185. As far as practical, schedule dredging 
works during slack or ebb tides and 
minimize duration of dredging works 

Project site  No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

Use of fuel oil and 
limestone docks  

Surface water quality 
deterioration from ships 
using docks 

186. Prohibit discharge of bilge water or waste 
from ships using the docks 

Project site  No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

 Surface water quality 
deterioration from spills of 
oil 

187. Provide containment and roofing in areas 
of frequent handling  

Project site  No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 
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  188. Connect potential spill areas to oil 
separators 

Project site  No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

  189. Provide fire fighting and other emergency 
response equipment at docks 

Project site  No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

  190. Train staff in emergency response 
procedures  

Project site  No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

Transport of coal, 
limestone, fuel oil, 
chlorine and other 
materials to the 
site 

Dust and noise 
generation; road safety 
and public nuisance 

191. Cover all trucks carrying materials to site Project site  No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

  192. Restrict truck movements to day time as 
far as practical  

Project site  No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

  193. Restrict truck movements to major 
transport routes as far as practical and 
where possible avoid travel on roads 
bisecting the Halong – Cam Pha – Cua 
Ong urban corridor 

Project site  No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

  194. Maximize use of barges to transport 
materials as far as possible  

Project site  No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 
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  195. Where road transport is the only option 
maximize use of large haulage vehicles 
(15 – 20 tons) 

Project site  No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

  196. Require all trucks to be registered and to 
comply with Government environmental 
emissions standards  

Project site  No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

  197. Undertake loading, transport and 
unloading of limestone in enclosed areas 
or using dust suppression measures such 
as watering 

Project site  No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

  198. If monitoring of coal transport system 
operation identifies excessive noise or 
dust levels at nearby receivers, retrofit 
pollution control measures such as 
watering or acoustic insulation  

Project site  $3,000 Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

  199. Ensure delivery of hazardous materials, 
including chemicals, is carried out by 
specialized delivery vehicles or in 
specialized containers that comply with 
Government regulations for transportation 
of hazardous materials  

Project site  No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

Sourcing of coal 
supply for project  

 200. Source coal from areas identified in the 
coal industry master plan and only from 
operators with legal Government 
environmental approvals 

Project site  No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

Sourcing of 
limestone supply 
for project  

 201. Source limestone from legal operators 
with valid Government environmental 
approvals 

Project site  No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 
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Sourcing of fuel oil 
supply for project  

 202. Source fuel oil from legal operators with 
valid Government environmental 
approvals 

Project site  No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

Sourcing of 
chlorine and other 
chemicals for 
project 

 203. Source chlorine and other chemicals from 
registered suppliers with valid 
Government environmental approvals 

Project site  No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

Equipment and 
materials storage  

Surface water quality, 
groundwater quality and 
public health effects from 
major incident at fuel oil 
storage  

204. Provide fire fighting equipment and other 
emergency response equipment at 
storage area 

Project site  No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

  205. Develop emergency response procedures 
and train staff in their application  

Project site  No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

  206. Provide information to local emergency 
response authorities about fuel storage 
and emergency response procedures 

Project site  No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

 Surface water quality, 
groundwater quality and 
public health effects from 
spillage or major incident 
at chlorine storage 

207. Reduce stored volumes of hazardous 
materials, including chlorine, to a 
minimum  

Project site  No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

  208. If large quantities of chlorine are required 
to be sorted on-site, feasibility of on site 
generation or use of Javel water should 
be considered  

Project site  $100,000 Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 
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  209. Develop emergency response procedures 
and train staff in their application 

Project site  No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

  210. Store materials in contained and 
securable areas with clear marking of 
danger to unauthorized personnel 

Project site  No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 

Vinacomin) 

On site waste disposal Reduction in capacity of 
ash pond 1 

211. Investigate markets for sale of 
maintenance dredge material 

Project site  $1,000 Project 
operator 

BOT 
Company 
(AES and 

Vinacomin) 

  212. Undertake offshore dumping of 
maintenance dredge material if an 
environmentally acceptable location has 
been identified  

Project site  No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 

Vinacomin) 

  213. Prohibit dumping of dredge material in 
Luong Gac, rivers or other areas on site 

Project site  No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 

Vinacomin) 
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Off site waste disposal  Land contamination, 
surface water 
deterioration, public 
health or odor impacts 

214. Design and implement waste storage 
areas – 1 at project site and 1 at workers 
site – for domestic waste before transport 
off site with the following characteristics: 

- Located away from living and eating 
areas 

- Concrete floors with bunding to 
prevent overflow of contaminated 
runoff 

- Weatherproof roofing 

- Securable bins 

- Secured fencing and signage warning 
of hazards and prohibition of access 
for unauthorized personnel 

- Space for separation of hazardous 
and non-hazardous/potentially 
hazardous waste  

Project site  $2,500 Project 
operator 

BOT 
Company 
(AES and 

Vinacomin) 

  215. Separate hazardous and non-hazardous 
waste at the storage area before removal 
for off site disposal 

Project site  No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

 Adverse effects from 
uncontrolled off site 
disposal 

216. Engage in contract with URENCO to 
collect and transport domestic/general 
waste from project site and workers site to 
Quang Hanh landfill at least weekly 

- $5,000 / year Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

  217. Install adequate numbers of rubbish bins 
around project site and in workers site 
and ensure regular emptying 

Project site  No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 
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  218. Install signage and around project site 
and in workers site encouraging use of 
rubbish bins 

Project site  No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

  219. Prohibit disposal of waste to Luong Gac, 
rivers and other areas of the project site  

Project site  No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

Permanent 
workers site 

Conflict between workers 
and local residents 

220. Give priority to local people to be 
employed at the site  

Workers site No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

 Public and worker health 
and safety 

221. Ensure supplies of clean water and 
electricity are available at the site 

Workers site No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

  222. Undertake at least weekly removal of 
rubbish from the workers site  

Workers site No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

  223. Ensure all worker accommodation are 
provided with toilets and adequate 
sanitation 

Workers site No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 
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  224. Prepare HIV/AIDs response strategy for 
plant workers involving the following 
components: 

- Conduct a needs analysis to 
determine current levels of 
understanding of HIV/AIDS issues 
among company management and 
staff 

- Develop, test and introduce 
appropriate training materials for 
managers and employees 

- Train peer educators, trainers and 
carers 

- Refer  to 
resettlement 
plan budget 

Refer  to 
resettlement 
plan budget 

Refer  to 
resettlement 
plan budget 

  225. Establish Health Awareness Group 
including representatives from the local 
community, Womens Union, ethnic 
minority groups and power plant 
operators to discuss health issues 
associated with operation of the power 
plant 

- Refer  to 
resettlement 
plan budget 

Refer  to 
resettlement 
plan budget 

Refer  to 
resettlement 
plan budget 

 Surface water quality  226. Ensure all sewage from workers site is 
treated before discharge  

Workers site No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

  227. Ensure all solid waste from workers site is 
stored in temporary waste storage area 
before removal off site for disposal at 
Quang Hanh landfill  

Workers site No marginal 
cost 

Project 
operator 

BOT 
Company 
(AES and 
Vinacomin) 

Coal storage at 
Khe Cham 
Washing Plant  

Air quality  228. Carry out watering of coal stockpiles to 
minimize dust generation  

Coal storage 
area 

No marginal 
cost 

Vinacomin  TMMPU1 
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Responsibility 

Project Activity 
Potential Environmental 
Impacts Proposed Mitigation Measures Location  

Estimated 
Marginal 
Cost for 

Mong 
Duong 2  

Implemen- 
tation 

Supervision 

Thermal plume 
from cooling water 
discharge 

Effects on fishing 
activities and productivity 
as a result of changes to 
water temperatures 

229. Consult with fishers to determine 
appropriate mitigation strategies; will 
include combination of provision of 
compensation for lost revenue; access to 
credit; livelihood stabilization assistance; 
livelihood restoration program 

De Dach 
River, Cam 
Hai and 
other 
affected 
areas 

Refer  to 
resettlement 
plan budget 

Refer  to 
resettlement 
plan budget 

Refer  to 
resettlement 
plan budget 

Power plant 
emissions 

Increased incidence of 
respiratory/lung diseases 
in surrounding 
communities 

230. Provide free annual check-ups to 
residents (basic medical check-up, x-ray) 
through either (i) coordination with health 
centers so that medical services to be 
funded by the Project can be integrated 
into the regular government health 
programs, or (ii) establish an on-site clinic 
that would cater to the medical check-up 
requirements of plant employees and 
surrounding communities. 

Mong Duong 
ward and 
Cam Hai 
commune 

$42,000/year BOT 
Company 
(AES and 

Vinacomin) 

BOT 
Company 
(AES and 

Vinacomin) 
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ENVIRONMENTAL MONITORING PLAN – MONG DUONG 1 

Table A4.1: Environmental Effects Monitoring 

Responsibilities Cost 
Aspects/Parameters to be 

Monitored Location Means of Monitoring Frequency 
Implementation Compliance 

Monitoring 
 

Pre-construction/Site Preparation Phase 

Ambient surface water quality 
– T°C, TSS, heavy metals 
(As, Cr, Cd, Cu, Pb, Zn, Ni, 
Hg, Fe, Mn, Se), VOC, 
SVOC, TPH, coliforms, 
nutrients (N&P) and 
pesticides compared to 
criteria in TCVN 5943-1995 
(coastal waters) and TCVN 
5942-1995 (freshwater) 

SW-01 to SW-08, LG 
1,3,4; MD1; and DD1, 
4 

Analytical methods 
outlined in TCVN 
standards for surface 
water quality monitoring 

Quarterly TPPMU1 EVN / SIMC $20,000 / 
year 

Ambient groundwater quality 
in existing wells - heavy 
metals (As, Cr, Cd, Cu, Pb, 
Zn, Ni, Hg, Fe, Mn, Se), VOC, 
SVOC, TPH, pesticides, 
cyanide, E. coli and coliforms 
compared to criteria in TCVN 
5944-1995 

PW-01 to PW-09 Analytical methods 
outlined in TCVN 
standards for surface 
water quality monitoring 

Quarterly TPPMU1 EVN / SIMC $16,400 / 
year 

Ambient groundwater quality 
– heavy metals (As, Cr, Cd, 
Cu, Pb, Zn, Ni, Hg, Fe, Mn, 
Se), VOC, SVOC, TPH, 
pesticides, cyanide, E. coli 
and coliforms compared to 
criteria in TCVN 5944-1995 

GW-01-D to GW -11 Analytical methods 
outlined in TCVN 
standards for 
groundwater quality 
monitoring 

Quarterly TPPMU1 EVN / SIMC $20,700 / 
year 

TSP (1hr and 24hr), PM10 (1 
hr and 24 hr) levels compared 
with criteria in TCVN 5937-

At two nearest 
residential receivers  

Analytical methods 
outlined in TCVN 
standards for ambient 

Weekly; in 
response to 
community 

TPPMU1 EVN / SIMC $6,000 / 
year 
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Responsibilities Cost 
Aspects/Parameters to be 

Monitored Location Means of Monitoring Frequency 
Implementation Compliance 

Monitoring 
 

1995 air quality monitoring  complaints  

Day time and night time noise 
levels dB(A) compared to 
criteria in TCVN 5949-1999 

At two nearest 
residential receivers; 
within site where 
workers are exposed 
to noise  

Analytical methods 
outlined in TCVN 
standards for ambient 
noise level monitoring  

Weekly; in 
response to 
community 
complaints  

TPPMU1 EVN / SIMC Included in 
above 

Fisher and aquaculture 
activity and catch – species, 
productivity 

Sample of fishers in 
Mong Duong River, 
Cam Hai, De Dach 
River, Thac Thay River 

Interviews with sample 
of households 

Quarterly TPPMU1 EVN / SIMC $2,000 / 
year 

Total area of mangroves (ha) 

Survival rate of seedlings as 
% of total species planted, 
disaggregated by species 
type 

Observations of causes of 
seedling failure 

Biomass of mangroves 
(kg/m2) 

Density of predominant 
species (individuals/m2) 

Species diversity measured 
by Shannon Weaver index 

Average height and stem 
diameter 

Evidence of weed invasion 

Evidence of human 
disturbance 

Mangrove replanting 
areas  

Field survey by qualified 
ecologist 

6 monthly 
intervals for first 
4 years 

Future 
monitoring 
frequency to be 
determined 
based on results 
of first 4 years 
monitoring 

TPPMU1 EVN / SIMC $2,000 / 
year 
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Responsibilities Cost 
Aspects/Parameters to be 

Monitored Location Means of Monitoring Frequency 
Implementation Compliance 

Monitoring 
 

Construction Phase 

Ambient surface water quality 
– T°C, TSS, heavy metals 
(As, Cr, Cd, Cu, Pb, Zn, Ni, 
Hg, Fe, Mn, Se), VOC, 
SVOC, TPH, coliforms, 
nutrients (N&P) and 
pesticides compared to 
criteria in TCVN 5943-1995 
(coastal waters) and TCVN 
5942-1995 (freshwater) 

SW-01 to SW-08; LG 
1,3,4; MD 1; and DD1, 
4 

Analytical methods 
outlined in TCVN 
standards for surface 
water quality monitoring 

Quarterly TPPMU1 EVN / SIMC $20,000 / 
year 

Ambient groundwater quality 
in existing wells - heavy 
metals (As, Cr, Cd, Cu, Pb, 
Zn, Ni, Hg, Fe, Mn, Se), VOC, 
SVOC, TPH, pesticides, 
cyanide, E. coli and coliforms 
compared to criteria in TCVN 
5944-1995 

PW-01 to PW-09 Analytical methods 
outlined in TCVN 
standards for surface 
water quality monitoring 

Quarterly TPPMU1 EVN / SIMC $16,400 / 
year 

Ambient groundwater quality - 
heavy metals (As, Cr, Cd, Cu, 
Pb, Zn, Ni, Hg, Fe, Mn, Se), 
VOC, SVOC, TPH, 
pesticides, cyanide, E. coli 
and coliforms compared to 
criteria in TCVN 5944-1995 

GW-01-D to GW -11 Analytical methods 
outlined in TCVN 
standards for 
groundwater quality 
monitoring 

Quarterly TPPMU1 EVN / SIMC $20,700 / 
year 

TSP (1hr and 24hr), PM10 (1 
hr and 24 hr) levels compared 
with criteria in TCVN 5937-
1995 

At two nearest 
residential receivers  

Analytical methods 
outlined in TCVN 
standards for ambient 
air quality monitoring  

Weekly; in 
response to 
community 
complaints 

TPPMU1 EVN / SIMC $6,000 / 
year 

Day time and night time noise 
levels dB(A) compared to 
criteria in TCVN 5949-1999 

At two nearest 
residential receivers; 
within site where 

Analytical methods 
outlined in TCVN 
standards for ambient 

Weekly; in 
response to 
community 

TPPMU1 EVN / SIMC Included in 
above 
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Responsibilities Cost 
Aspects/Parameters to be 

Monitored Location Means of Monitoring Frequency 
Implementation Compliance 

Monitoring 
 

workers are exposed 
to noise 

noise level monitoring  complaints  

Fisher and aquaculture 
activity and catch – species, 
productivity 

Sample of fishers in 
Mong Duong River, 
Cam Hai, De Dach 
River, Thac Thay River 

Interviews with sample 
of households 

Quarterly TPPMU1 EVN / SIMC $2,000 / 
year 

Operation Phase 

Current velocity  Luong Gac in vicinity 
of cooling water 
discharge – 2 to 3 
stations 

Automatic current 
meters 

Continuous for 
two weeks in dry 
season and two 
weeks in wet 
season in first 
year of plant 
operation 

TPPMU1 EVN / SIMC $2,500 / 
year 

Ambient surface water quality 
– T°C, TSS, DO, nutrients 
(N&P), heavy metals (As, Cr, 
Cd, Cu, Pb, Zn, Ni, Hg, Fe, 
Mn, Se), VOC, SVOC, TPH 
and pesticides compared to 
criteria in TCVN 5943-1995 
(coastal waters) and TCVN 
5942-1995 (freshwater) 

SW-01 to SW-08; DD 
1, 4, 5; CH 1,2,3,5; 
MD1, AP 2 - 4 

Analytical methods 
outlined in TCVN 
standards for surface 
water quality monitoring 

Annually TPPMU1 EVN / SIMC $5,000 / 
year 

Ambient groundwater quality 
in existing wells - heavy 
metals (As, Cr, Cd, Cu, Pb, 
Zn, Ni, Hg, Fe, Mn, Se), VOC, 
SVOC, TPH, pesticides, 
cyanide, E. coli and coliforms 
compared to criteria in TCVN 
5944-1995 

PW-01 to PW-09 Analytical methods 
outlined in TCVN 
standards for surface 
water quality monitoring 

Annually TPPMU1 EVN / SIMC $4,100 / 
year 

Ambient groundwater quality - 
heavy metals (As, Cr, Cd, Cu, 

GW-01-D to GW -11 Analytical methods 
outlined in TCVN 

Annually  TPPMU1 EVN / SIMC $5,200 / 
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Responsibilities Cost 
Aspects/Parameters to be 

Monitored Location Means of Monitoring Frequency 
Implementation Compliance 

Monitoring 
 

Pb, Zn, Ni, Hg, Fe, Mn, Se), 
VOC, SVOC, TPH, 
pesticides, cyanide, E. coli 
and coliforms compared to 
criteria in TCVN 5944-1995 

standards for 
groundwater quality 
monitoring 

year 

Wind direction and speed; 
T°C; rainfall and cloud cover 

Within site boundaries 
- refer to WMO / 
USEPA guidelines to 
select appropriate site 

Automated self 
recording instruments  

Continuous with 
hourly 
measurements 

TPPMU1 EVN / SIMC $2,000 / 
year 

TSP, NO2, SO2, CO, PM10 
compared with criteria in 
TCVN 5937-1995 and 
relevant USEAP regulations 
where Vietnamese standards 
do not exist 

EIA baseline air quality 
monitoring stations 1 - 
5 

Analytical methods 
outlined in TCVN 
standards for ambient 
air quality monitoring 

Monthly for first 
year of 
operation; 
quarterly 
thereafter  

TPPMU1 EVN / SIMC $12,000 / 
year 

Day time and night time noise 
levels dB(A) compared to 
criteria in TCVN 5949-1999 

At two nearest 
residential receivers; 
at site boundary; within 
site where workers are 
exposed to noise 

Analytical methods 
outlined in TCVN 
standards for ambient 
noise level monitoring  

Weekly for first 3 
months; monthly 
for first year; 
quarterly 
thereafter 

TPPMU1 EVN / SIMC Included in 
above  

Fisher and aquaculture 
activity and catch – species, 
productivity 

Sample of fishers in 
Mong Duong River, 
Cam Hai, De Dach 
River, Thac Thay River 

Interviews with sample 
of households 

Quarterly for first 
two years 

Bi-annually 
thereafter 

TPPMU1 EVN / SIMC $2,000 / 
year 

Total area of mangroves (ha) 

Biomass of mangroves 
(kg/m2) 

Density of predominant 
species (individuals/m2) 

Species diversity measured 
by Shannon Weaver index 

Areas of retained or 
recolonized 
mangroves on project 
site  

Field survey by qualified 
ecologist 

6 monthly 
intervals for first 
2 years 

Future 
monitoring 
frequency to be 
determined 
based on results 
of first two years 

TPPMU1 EVN / SIMC $3,000 / 
year 
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Responsibilities Cost 
Aspects/Parameters to be 

Monitored Location Means of Monitoring Frequency 
Implementation Compliance 

Monitoring 
 

Average height and stem 
diameter 

Evidence of weed invasion 

Evidence of human 
disturbance 

monitoring 

 
Table A4.2: Project Performance Monitoring 

 

Responsibilities Cost 
Aspects/Parameters to be 

Monitored Location Means of Monitoring Frequency 
Implementation Compliance 

Monitoring 
 

Pre-construction/Site Preparation Phase 

Completion of detailed design in 
accordance with EMP requirements 

- Review of detailed 
design documentation 

Before approval 
of detailed 
design 

TPPMU1 EVN  No marginal 
cost 

No dumping of waste outside 
project site or in rivers and Luong 
Gac 

Throughout 
project site  

Observation Weekly  TPPMU1 

Construction 
contractor 

EVN  No marginal 
cost 

General site condition and 
cleanliness 

Throughout 
project site  

Observation Weekly  TPPMU1 

Construction 
contractor 

EVN  No marginal 
cost 

Covering of all trucks moving to and 
from site 

At site exit point  Observation Weekly  TPPMU1 

Construction 
contractor 

EVN  No marginal 
cost 

Registration papers and compliance 
certificates of construction vehicles 
with Government approved 

- Observation  Random checks TPPMU1 

Construction 

EVN  No marginal 
cost 
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Responsibilities Cost 
Aspects/Parameters to be 

Monitored Location Means of Monitoring Frequency 
Implementation Compliance 

Monitoring 
 

environmental emissions standards  contractor 

Conditions at temporary waste 
storage areas, including security at 
areas and separation of hazardous 
and non-hazardous waste  

Waste storage 
areas 

Observation  Weekly TPPMU1 

Construction 
contractor 

EVN  No marginal 
cost 

Conditions at construction 
workforce toilets  

Project site  Observation  Weekly TPPMU1 

Construction 
contractor 

EVN  No marginal 
cost 

Requirements for vegetation 
burning met 

Project site Observation  Randomly when 
burning takes 
place  

TPPMU1 

Construction 
contractor 

EVN  No marginal 
cost 

Evidence of marking of worksite 
boundaries  

Project site  Observation  Weekly TPPMU1 

Construction 
contractor 

EVN  No marginal 
cost 

Condition and effectiveness of 
erosion and sediment controls 

Project site Observation  After heavy rain 
events  

TPPMU1 

Construction 
contractor 

EVN  No marginal 
cost 

Evidence of direct or indirect 
disturbance of mangroves and 
other vegetation outside defined 
worksite boundaries  

Project site and 
surrounding 
vegetation  

Observation   TPPMU1 

Construction 
contractor 

EVN  No marginal 
cost 

Stabilization, rehabilitation and 
landscaping of all land surfaces 
affected by construction activities 
located outside the site perimeter 
boundary in accordance with 
Landscape Rehabilitation and 
Maintenance Plan requirements 

Areas identified 
in Landscape 
Rehabilitation 
and 
Maintenance 
Plan  

Observation  Monthly TPPMU1 

Construction 
contractor 

EVN  No marginal 
cost 
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Responsibilities Cost 
Aspects/Parameters to be 

Monitored Location Means of Monitoring Frequency 
Implementation Compliance 

Monitoring 
 

Use of non-reflective wall and roof 
cladding where possible and 
practical  

- Inspection of 
construction drawings  

Before 
commencement 
of construction 

TPPMU1 

Construction 
contractor 

EVN  No marginal 
cost 

Dust generation during windy 
conditions  

Exposed areas 
throughout 
project site 

Observation During windy 
conditions 

TPPMU1 

Construction 
contractor 

EVN  No marginal 
cost 

Number and type of community 
complaints received 

- Review of complaints  Monthly TPPMU1 

Construction 
contractor 

EVN  No marginal 
cost 

Construction Phase 

No dumping of waste outside 
project site or in rivers and Luong 
Gac 

Throughout 
project site  

Observation Weekly  TPPMU1 

Construction 
contractor 

EVN  No marginal 
cost 

General site condition and 
cleanliness 

Throughout 
project site  

Observation Weekly  TPPMU1 

Construction 
contractor 

EVN  No marginal 
cost 

Covering of all trucks moving to and 
from site 

At site exit point  Observation Weekly  TPPMU1 

Construction 
contractor 

EVN  No marginal 
cost 

Registration papers and compliance 
certificates of construction vehicles 
with Government approved 
environmental emissions standards  

- Observation  Random checks TPPMU1 

Construction 
contractor 

EVN  No marginal 
cost 

Conditions at temporary waste 
storage areas, including security at 
areas and separation of hazardous 

Waste storage 
areas 

Observation  Weekly TPPMU1 

Construction 

EVN  No marginal 
cost 
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Responsibilities Cost 
Aspects/Parameters to be 

Monitored Location Means of Monitoring Frequency 
Implementation Compliance 

Monitoring 
 

and non-hazardous waste  contractor 

Conditions at construction 
workforce toilets  

Project site  Observation  Weekly TPPMU1 

Construction 
contractor 

EVN  No marginal 
cost 

Requirements for vegetation 
burning met 

Project site Observation  Randomly when 
burning takes 
place  

TPPMU1 

Construction 
contractor 

EVN  No marginal 
cost 

Evidence of marking of worksite 
boundaries  

Project site  Observation  Weekly TPPMU1 

Construction 
contractor 

EVN  No marginal 
cost 

Condition and effectiveness of 
erosion and sediment controls 

Project site Observation  After heavy rain 
events  

TPPMU1 

Construction 
contractor 

EVN  No marginal 
cost 

Evidence of direct or indirect 
disturbance of mangroves and 
other vegetation outside defined 
worksite boundaries  

Project site and 
surrounding 
vegetation  

Observation  Weekly TPPMU1 

Construction 
contractor 

EVN  No marginal 
cost 

Stabilization, rehabilitation and 
landscaping of all land surfaces 
affected by construction activities 
located outside the site perimeter 
boundary in accordance with 
Landscape Rehabilitation and 
Maintenance Plan requirements 

Areas identified 
in Landscape 
Rehabilitation 
and 
Maintenance 
Plan  

Observation  Monthly TPPMU1 

Construction 
contractor 

EVN  No marginal 
cost 

Use of non-reflective wall and roof 
cladding where possible and 
practical  

- Inspection of 
construction drawings  

Before 
commencement 
of construction 

TPPMU1 

Construction 
contractor 

EVN  No marginal 
cost 
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Responsibilities Cost 
Aspects/Parameters to be 

Monitored Location Means of Monitoring Frequency 
Implementation Compliance 

Monitoring 
 

Dust generation during windy 
conditions  

Exposed areas 
throughout 
project site 

Observation During windy 
conditions 

TPPMU1 

Construction 
contractor 

EVN  No marginal 
cost 

Number and type of community 
complaints received 

- Review of complaints  Monthly TPPMU1 

Construction 
contractor 

EVN  No marginal 
cost 

Operation Phase 

SO2, TSP, PM10, NO2, CO levels 
in emissions stack compared to 
criteria in relevant TCVN standard 
based on final gazetted land 
classification for site 

In emissions 
stack 

Analytical methods 
contained in TCVN or 
USEPA standards  

Continuous  TPPMU1 EVN/SIMC $112,000 
(capital cost) 

$12,900 / 
year 

BOD, COD, E. coli, coliforms, 
heavy metals, TSS, Fe3+, pH 

Raw wastewater Analytical methods 
contained in TCVN 
standards  

Weekly, on 
schedule of 
varying times 
and days – on 
same schedule 
as wastewater 
discharge 
monitoring 

TPPMU1 EVN/SIMC $50,000 / 
year 

BOD, COD, E. coli, coliforms, 
heavy metals, TSS, Fe3+, pH and 
other parameters required by 
Decree 67/2003/Nd-CP compared 
to TCVN 6986-2001 

Wastewater 
discharge point 

Analytical methods 
contained in TCVN 
standards  

Weekly, on 
schedule of 
varying times 
and days  

TPPMU1 EVN/SIMC $50,000 / 
year 

Chlorine levels, T°C Cooling water 
discharge point 

Analytical methods 
contained in TCVN 
standards  

Weekly, on 
schedule of 
varying times 
and days  

TPPMU1 EVN/SIMC $15,000/ 
year 
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Responsibilities Cost 
Aspects/Parameters to be 

Monitored Location Means of Monitoring Frequency 
Implementation Compliance 

Monitoring 
 

Condition of stormwater outfall Project site Observation  Monthly TPPMU1 EVN No marginal 
cost 

Condition of oil separators Periphery of 
project site  

Observation  Monthly TPPMU1 EVN No marginal 
cost 

Quantity and type of aquatic biota 
captured at intake screen 

Intake screen Observation and 
weighing 

Periodically 
during cleaning 
of screen 

TPPMU1 EVN No marginal 
cost 

Ash volumes deposited and reused - Measuring of quantity Monthly for first 
year 

Bi-annually 
thereafter 

TPPMU1 EVN No marginal 
cost 

Breaches of security at ash 
disposal areas 

ash ponds Observation  Monthly  TPPMU1 EVN No marginal 
cost 

No dumping of waste outside 
project site or in rivers and Luong 
Gac 

Throughout 
project site  

Observation Weekly  TPPMU1 EVN No marginal 
cost 

General site condition and 
cleanliness 

Throughout 
project site  

Observation Weekly  TPPMU1 EVN No marginal 
cost 

Covering of all trucks moving to and 
from site 

At site exit point  Observation Weekly  TPPMU1 EVN No marginal 
cost 

Environmental approvals at source 
of limestone, fuel oil, chlorine and 
coal 

- Review of evidence of 
environmental 
approvals of operations 
supplying materials to 
project  

At 
commencement 
of operation 

Randomly 
thereafter 

TPPMU1 EVN No marginal 
cost 

Registration papers and compliance 
certificates of construction vehicles 

- Observation  Random checks TPPMU1 EVN No marginal 
cost 
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Responsibilities Cost 
Aspects/Parameters to be 

Monitored Location Means of Monitoring Frequency 
Implementation Compliance 

Monitoring 
 

with Government approved 
environmental emissions standards  

Dust and noise emissions in the 
vicinity of the coal transfer system  

At sensitive 
receivers within 
500m of transfer 
system 

Observation  Monthly for first 
year 

In response to 
complaints or 
after 
breakdowns 
thereafter 

TPPMU1 EVN No marginal 
cost 

Conditions at waste storage areas, 
including security at areas and 
separation of hazardous and non-
hazardous waste  

Waste storage 
areas 

Observation  Weekly TPPMU1 EVN No marginal 
cost 

Evidence of direct or indirect 
disturbance of mangroves and 
other vegetation outside defined 
worksite boundaries  

Project site and 
surrounding 
vegetation  

Observation  Weekly TPPMU1 EVN No marginal 
cost 

Stabilization, rehabilitation and 
landscaping of all land surfaces 
affected by project in accordance 
with Landscape Rehabilitation and 
Maintenance Plan requirements 

Areas identified 
in Landscape 
Rehabilitation 
and 
Maintenance 
Plan  

Observation  Monthly TPPMU1 EVN No marginal 
cost 
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ENVIRONMENTAL MONITORING PLAN – MONG DUONG 2 

Table A5.1: ENVIRONMENTAL EFFECTS MONITORING 
 

Responsibilities Cost 
Aspects/Parameters to be 

Monitored Location Means of Monitoring Frequency 
Implementation Compliance 

Monitoring 
 

Pre-construction/Site Preparation Phase 

Ambient surface water quality 
– TSS, heavy metals (As, Cr, 
Cd, Cu, Pb, Zn, Ni, Hg, Fe, 
Mn, Se), VOC, SVOC, TPH, 
coliforms, nutrients (N&P) and 
pesticides compared to 
criteria in TCVN 5943-1995 
(coastal waters) and TCVN 
5942-1995 (freshwater) 

SW-01 to SW-08, 
LG 1,3,4; MD1; 
and DD1, 4 

Analytical methods 
outlined in TCVN 
standards for surface 
water quality monitoring 

Quarterly BOT Company (AES 
and Vinacomin) 

SIMC $20,000 / 
year 

Ambient groundwater quality 
in existing wells - heavy 
metals (As, Cr, Cd, Cu, Pb, 
Zn, Ni, Hg, Fe, Mn, Se), VOC, 
SVOC, TPH, pesticides, 
cyanide, E. coli and coliforms 
compared to criteria in TCVN 
5944-1995 

PW-01 to PW-09 Analytical methods 
outlined in TCVN 
standards for surface 
water quality monitoring 

Quarterly BOT Company (AES 
and Vinacomin) 

SIMC $16,400 / 
year 

Ambient groundwater quality - 
heavy metals (As, Cr, Cd, Cu, 
Pb, Zn, Ni, Hg, Fe, Mn, Se), 
VOC, SVOC, TPH, 
pesticides, cyanide, E. coli 
and coliforms compared to 
criteria in TCVN 5944-1995 

GW-01-D to GW -
11 

Analytical methods 
outlined in TCVN 
standards for 
groundwater quality 
monitoring 

Quarterly BOT Company (AES 
and Vinacomin) 

SIMC $20,700 / 
year 

TSP (1hr and 24hr), PM10 (1 
hr and 24 hr) levels compared 
with criteria in TCVN 5937-
1995 

At two nearest 
residential 
receivers  

Analytical methods 
outlined in TCVN 
standards for ambient 
air quality monitoring  

Weekly; in 
response to 
community 
complaints  

BOT Company (AES 
and Vinacomin) 

SIMC $6,000/year 
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Responsibilities Cost 
Aspects/Parameters to be 

Monitored Location Means of Monitoring Frequency 
Implementation Compliance 

Monitoring 
 

Day time and night time noise 
levels dB(A) compared to 
criteria in TCVN 5949-1999 

At two nearest 
residential 
receivers; within 
site where workers 
are exposed to 
noise  

Analytical methods 
outlined in TCVN 
standards for ambient 
noise level monitoring  

Weekly; in 
response to 
community 
complaints  

BOT Company (AES 
and Vinacomin) 

SIMC Included in 
above 

Fisher and aquaculture 
activity and catch – species, 
productivity 

Sample of fishers 
in Mong Duong 
River, Cam Hai, De 
Dach River, Thac 
Thay River  

Interviews with sample 
of households 

Quarterly BOT Company (AES 
and Vinacomin) 

SIMC $2000/year 

Total area of mangroves (ha) 

Survival rate of seedlings as 
% of total species planted, 
disaggregated by species 
type 

Observations of causes of 
seedling failure 

Biomass of mangroves 
(kg/m2) 

Density of predominant 
species (individuals/m2) 

Species diversity measured 
by Shannon Weaver index 

Average height and stem 
diameter 

Evidence of weed invasion 

Evidence of human 
disturbance 

Mangrove 
replanting areas  

Field survey by qualified 
ecologist 

6 monthly 
intervals for first 
4 years 

Future 
monitoring 
frequency to be 
determined 
based on results 
of first 4 years 
monitoring 

BOT Company (AES 
and Vinacomin) 

SIMC $2,000 / year 
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Responsibilities Cost 
Aspects/Parameters to be 

Monitored Location Means of Monitoring Frequency 
Implementation Compliance 

Monitoring 
 

Construction Phase 

Ambient surface water quality 
– TSS, heavy metals (As, Cr, 
Cd, Cu, Pb, Zn, Ni, Hg, Fe, 
Mn, Se), VOC, SVOC, TPH, 
coliforms, nutrients (N&P) and 
pesticides compared to 
criteria in TCVN 5943-1995 
(coastal waters) and TCVN 
5942-1995 (freshwater) 

SW-01 to SW-08; 
LG 1,3,4; MD 1; 
and DD1, 4 

Analytical methods 
outlined in TCVN 
standards for surface 
water quality monitoring 

Quarterly BOT Company (AES 
and Vinacomin) 

SIMC $20,000 / 
year 

Ambient groundwater quality 
in existing wells - heavy 
metals (As, Cr, Cd, Cu, Pb, 
Zn, Ni, Hg, Fe, Mn, Se), VOC, 
SVOC, TPH, pesticides, 
cyanide, E. coli and coliforms 
compared to criteria in TCVN 
5944-1995 

PW-01 to PW-09 Analytical methods 
outlined in TCVN 
standards for surface 
water quality monitoring 

Quarterly BOT Company (AES 
and Vinacomin) 

SIMC $16,400 / 
year 

Ambient groundwater quality - 
heavy metals (As, Cr, Cd, Cu, 
Pb, Zn, Ni, Hg, Fe, Mn, Se), 
VOC, SVOC, TPH, 
pesticides, cyanide, E. coli 
and coliforms compared to 
criteria in TCVN 5944-1995 

GW-01-D to GW -
11 

Analytical methods 
outlined in TCVN 
standards for 
groundwater quality 
monitoring 

Quarterly BOT Company (AES 
and Vinacomin) 

SIMC $20,700 / 
year 

TSP (1hr and 24hr), PM10 (1 
hr and 24 hr) levels compared 
with criteria in TCVN 5937-
1995 

At two nearest 
residential 
receivers  

Analytical methods 
outlined in TCVN 
standards for ambient 
air quality monitoring  

Weekly; in 
response to 
community 
complaints 

BOT Company (AES 
and Vinacomin) 

SIMC $6,000 / year 

Day time and night time noise 
levels dB(A) compared to 
criteria in TCVN 5949-1999 

At two nearest 
residential 
receivers; within 
site where workers 

Analytical methods 
outlined in TCVN 
standards for ambient 
noise level monitoring  

Weekly; in 
response to 
community 
complaints  

BOT Company (AES 
and Vinacomin) 

SIMC Included in 
above 
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Responsibilities Cost 
Aspects/Parameters to be 

Monitored Location Means of Monitoring Frequency 
Implementation Compliance 

Monitoring 
 

are exposed to 
noise 

Fisher and aquaculture 
activity and catch – species, 
productivity 

Sample of fishers 
in Mong Duong 
River, Cam Hai, De 
Dach River, Thac 
Thay River 

Interviews with sample 
of households 

Quarterly BOT Company (AES 
and Vinacomin) 

SIMC $2,000 / year 

Operation Phase 

Current velocity  Luong Gac in 
vicinity of cooling 
water discharge – 
2 to 3 stations 

Automatic current 
meters 

Continuous for 
two weeks in dry 
season and two 
weeks in wet 
season in first 
year of plant 
operation 

BOT Company (AES 
and Vinacomin) 

SIMC $2,500/year 

Ambient surface water quality 
– T°C, TSS, DO, nutrients 
(N&P), heavy metals (As, Cr, 
Cd, Cu, Pb, Zn, Ni, Hg, Fe, 
Mn, Se), VOC, SVOC, TPH 
and pesticides compared to 
criteria in TCVN 5943-1995 
(coastal waters) and TCVN 
5942-1995 (freshwater) 

SW-01 to SW-08; 
DD 1, 4, 5; CH 
1,2,3,5; MD1, AP 2 
- 4 

Analytical methods 
outlined in TCVN 
standards for surface 
water quality monitoring 

Annually BOT Company (AES 
and Vinacomin) 

SIMC $5,000 / year 

Ambient groundwater quality 
in existing wells - heavy 
metals (As, Cr, Cd, Cu, Pb, 
Zn, Ni, Hg, Fe, Mn, Se), VOC, 
SVOC, TPH, pesticides, 
cyanide, E. coli and coliforms 
compared to criteria in TCVN 
5944-1995 

PW-01 to PW-09 Analytical methods 
outlined in TCVN 
standards for surface 
water quality monitoring 

Annually BOT Company (AES 
and Vinacomin) 

SIMC $4,100 / year 
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Responsibilities Cost 
Aspects/Parameters to be 

Monitored Location Means of Monitoring Frequency 
Implementation Compliance 

Monitoring 
 

Ambient groundwater quality - 
heavy metals (As, Cr, Cd, Cu, 
Pb, Zn, Ni, Hg, Fe, Mn, Se), 
VOC, SVOC, TPH, 
pesticides, cyanide, E. coli 
and coliforms compared to 
criteria in TCVN 5944-1995 

GW-01-D to GW -
11 

Analytical methods 
outlined in TCVN 
standards for 
groundwater quality 
monitoring 

Annually  BOT Company (AES 
and Vinacomin) 

SIMC $5,200 / year 

Wind direction and speed; 
T°C; rainfall and cloud cover 

Within site 
boundaries - refer 
to WMO / USEPA 
guidelines to select 
appropriate site 

Automated self 
recording instruments  

Continuous with 
hourly 
measurements 

BOT Company (AES 
and Vinacomin) 

SIMC $2,000 / year 

TSP, NO2, SO2, CO, PM10 
compared with criteria in 
TCVN 5937-1995 and 
relevant USEAP regulations 
where Vietnamese standards 
do not exist 

EIA baseline air 
quality monitoring 
stations 1 - 5 

Analytical methods 
outlined in TCVN 
standards for ambient 
air quality monitoring 

Monthly for first 
year of 
operation; 
quarterly 
thereafter  

BOT Company (AES 
and Vinacomin) 

SIMC $12,000/year 

Day time and night time noise 
levels dB(A) compared to 
criteria in TCVN 5949-1999 

At two nearest 
residential 
receivers; at site 
boundary; within 
site where workers 
are exposed to 
noise 

Analytical methods 
outlined in TCVN 
standards for ambient 
noise level monitoring  

Weekly for first 3 
months; monthly 
for first year; 
quarterly 
thereafter 

BOT Company (AES 
and Vinacomin) 

SIMC Included in 
above 

Fisher and aquaculture 
activity and catch – species, 
productivity 

Sample of fishers 
in Mong Duong 
River, Cam Hai, De 
Dach River, Thac 
Thay River 

Interviews with sample 
of households 

Quarterly for first 
two years 

Bi-annually 
thereafter 

BOT Company (AES 
and Vinacomin) 

SIMC $2000/year 

Total area of mangroves (ha) 

Biomass of mangroves 

Areas of retained 
or recolonized 
mangroves on 

Field survey by qualified 
ecologist 

6 monthly 
intervals for first 
2 years 

BOT Company (AES 
and Vinacomin) 

SIMC $3,000/year 
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Responsibilities Cost 
Aspects/Parameters to be 

Monitored Location Means of Monitoring Frequency 
Implementation Compliance 

Monitoring 
 

(kg/m2) 

Density of predominant 
species (individuals/m2) 

Species diversity measured 
by Shannon Weaver index 

Average height and stem 
diameter 

Evidence of weed invasion 

Evidence of human 
disturbance 

project site  Future 
monitoring 
frequency to be 
determined 
based on results 
of first two years 
monitoring 

 
Table A5.2: Project Performance Monitoring 

 

Responsibilities Cost 
Aspects/Parameters to be 

Monitored Location Means of Monitoring Frequency 
Implementation Compliance 

Monitoring 
 

Pre-construction/Site Preparation Phase 

Completion of detailed design in 
accordance with EMP requirements 

- Review of detailed 
design documentation 

Before approval 
of detailed 
design 

BOT Company (AES 
and Vinacomin) 

BOT Company 
(AES and 
Vinacomin) 

No marginal 
cost 

No dumping of waste outside 
project site or in rivers and Luong 
Gac 

Throughout 
project site  

Observation Weekly  Construction contractor BOT Company 
(AES and 
Vinacomin) 

No marginal 
cost 

General site condition and 
cleanliness 

Throughout 
project site  

Observation Weekly  Construction contractor BOT Company 
(AES and 
Vinacomin) 

No marginal 
cost 

Covering of all trucks moving to and At site exit Observation Weekly  Construction contractor BOT Company 
(AES and 

No marginal 
cost 
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Responsibilities Cost 
Aspects/Parameters to be 

Monitored Location Means of Monitoring Frequency 
Implementation Compliance 

Monitoring 
 

from site point  Vinacomin) 

Registration papers and 
compliance certificates of 
construction vehicles with 
Government approved 
environmental emissions standards  

- Observation  Random checks Construction contractor BOT Company 
(AES and 
Vinacomin) 

No marginal 
cost 

Conditions at temporary waste 
storage areas, including security at 
areas and separation of hazardous 
and non-hazardous waste  

Waste 
storage 
areas 

Observation  Weekly Construction contractor BOT Company 
(AES and 
Vinacomin) 

No marginal 
cost 

Conditions at construction 
workforce toilets  

Project site  Observation  Weekly Construction contractor BOT Company 
(AES and 
Vinacomin) 

No marginal 
cost 

Requirements for vegetation 
burning met 

Project site Observation  Randomly when 
burning takes 
place  

Construction contractor BOT Company 
(AES and 
Vinacomin) 

No marginal 
cost 

Evidence of marking of worksite 
boundaries  

Project site  Observation  Weekly Construction contractor BOT Company 
(AES and 
Vinacomin) 

No marginal 
cost 

Condition and effectiveness of 
erosion and sediment controls 

Project site Observation  After heavy rain 
events  

Construction contractor BOT Company 
(AES and 
Vinacomin) 

No marginal 
cost 

Evidence of direct or indirect 
disturbance of mangroves and 
other vegetation outside defined 
worksite boundaries  

Project site 
and 
surrounding 
vegetation  

Observation   Construction contractor BOT Company 
(AES and 
Vinacomin) 

No marginal 
cost 

Stabilization, rehabilitation and 
landscaping of all land surfaces 
affected by construction activities 
located outside the site perimeter 

Areas 
identified in 
Landscape 
Rehabilitation 

Observation  Monthly Construction contractor BOT Company 
(AES and 
Vinacomin) 

No marginal 
cost 
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Responsibilities Cost 
Aspects/Parameters to be 

Monitored Location Means of Monitoring Frequency 
Implementation Compliance 

Monitoring 
 

boundary in accordance with 
Landscape Rehabilitation and 
Maintenance Plan requirements 

and 
Maintenance 
Plan  

Use of non-reflective wall and roof 
cladding where possible and 
practical  

- Inspection of 
construction drawings  

Before 
commencement 
of construction 

Construction contractor BOT Company 
(AES and 
Vinacomin) 

No marginal 
cost 

Dust generation during windy 
conditions  

Exposed 
areas 
throughout 
project site 

Observation During windy 
conditions 

Construction contractor BOT Company 
(AES and 
Vinacomin) 

No marginal 
cost 

Number and type of community 
complaints received 

- Review of complaints  Monthly Construction contractor BOT Company 
(AES and 
Vinacomin) 

No marginal 
cost 

Construction Phase 

No dumping of waste outside 
project site or in rivers and Luong 
Gac 

Throughout 
project site  

Observation Weekly  Construction contractor BOT Company 
(AES and 
Vinacomin) 

No marginal 
cost 

General site condition and 
cleanliness 

Throughout 
project site  

Observation Weekly  Construction contractor BOT Company 
(AES and 
Vinacomin) 

No marginal 
cost 

Covering of all trucks moving to and 
from site 

At site exit 
point  

Observation Weekly  Construction contractor BOT Company 
(AES and 
Vinacomin) 

No marginal 
cost 

Registration papers and 
compliance certificates of 
construction vehicles with 
Government approved 
environmental emissions standards  

- Observation  Random checks Construction contractor BOT Company 
(AES and 
Vinacomin) 

No marginal 
cost 

Conditions at temporary waste Waste Observation  Weekly Construction contractor BOT Company 
No marginal 
cost 
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Responsibilities Cost 
Aspects/Parameters to be 

Monitored Location Means of Monitoring Frequency 
Implementation Compliance 

Monitoring 
 

storage areas, including security at 
areas and separation of hazardous 
and non-hazardous waste  

storage 
areas 

(AES and 
Vinacomin) 

Conditions at construction 
workforce toilets  

Project site  Observation  Weekly Construction contractor BOT Company 
(AES and 
Vinacomin) 

No marginal 
cost 

Requirements for vegetation 
burning met 

Project site Observation  Randomly when 
burning takes 
place  

Construction contractor BOT Company 
(AES and 
Vinacomin) 

No marginal 
cost 

Evidence of marking of worksite 
boundaries  

Project site  Observation  Weekly Construction contractor BOT Company 
(AES and 
Vinacomin) 

No marginal 
cost 

Condition and effectiveness of 
erosion and sediment controls 

Project site Observation  After heavy rain 
events  

Construction contractor BOT Company 
(AES and 
Vinacomin) 

No marginal 
cost 

Evidence of direct or indirect 
disturbance of mangroves and 
other vegetation outside defined 
worksite boundaries  

Project site 
and 
surrounding 
vegetation  

Observation  Weekly Construction contractor BOT Company 
(AES and 
Vinacomin) 

No marginal 
cost 

Stabilization, rehabilitation and 
landscaping of all land surfaces 
affected by construction activities 
located outside the site perimeter 
boundary in accordance with 
Landscape Rehabilitation and 
Maintenance Plan requirements 

Areas 
identified in 
Landscape 
Rehabilitation 
and 
Maintenance 
Plan  

Observation  Monthly Construction contractor BOT Company 
(AES and 
Vinacomin) 

No marginal 
cost 

Use of non-reflective wall and roof 
cladding where possible and 
practical  

- Inspection of 
construction drawings  

Before 
commencement 
of construction 

Construction contractor BOT Company 
(AES and 
Vinacomin) 

No marginal 
cost 

Dust generation during windy Exposed Observation During windy Construction contractor BOT Company 
No marginal 
cost 
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Responsibilities Cost 
Aspects/Parameters to be 

Monitored Location Means of Monitoring Frequency 
Implementation Compliance 

Monitoring 
 

conditions  areas 
throughout 
project site 

conditions (AES and 
Vinacomin) 

Number and type of community 
complaints received 

- Review of complaints  Monthly Construction contractor BOT Company 
(AES and 
Vinacomin) 

No marginal 
cost 

Operation Phase 

SO2, TSP, PM10, NO2, CO levels 
in emissions stack compared to 
criteria in relevant TCVN standard 
based on final gazetted land 
classification for site 

In emissions 
stack 

Analytical methods 
contained in TCVN or 
USEPA standards  

Continuous  BOT Company (AES 
and Vinacomin) 

SIMC $112,000 
(capital cost) 

$12,900 / 
year 

BOD, COD, E. coli, coliforms, 
heavy metals, TSS, Fe3+, pH 

Raw 
wastewater 

Analytical methods 
contained in TCVN 
standards  

Weekly, on 
schedule of 
varying times 
and days – on 
same schedule 
as wastewater 
discharge 
monitoring 

BOT Company (AES 
and Vinacomin) 

SIMC $50,000 / 
year 

BOD, COD, E. coli, coliforms, 
heavy metals, TSS, Fe3+, pH and 
other parameters required by 
Decree 67/2003/Nd-CP compared 
to TCVN 6986-2001 

Wastewater 
discharge 
point 

Analytical methods 
contained in TCVN 
standards  

Weekly, on 
schedule of 
varying times 
and days  

BOT Company (AES 
and Vinacomin) 

SIMC $50,000 / 
year 

Chlorine levels, T°C Cooling 
water 
discharge 
point 

Analytical methods 
contained in TCVN 
standards  

Weekly, on 
schedule of 
varying times 
and days  

BOT Company (AES 
and Vinacomin) 

SIMC $15,000 / 
year 

Condition of stormwater outfall Project site Observation  Monthly Project operator BOT Company 
(AES and 

No marginal 
cost 
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Responsibilities Cost 
Aspects/Parameters to be 

Monitored Location Means of Monitoring Frequency 
Implementation Compliance 

Monitoring 
 

Vinacomin) 

Condition of oil separators Periphery of 
project site  

Observation  Monthly Project operator BOT Company 
(AES and 
Vinacomin) 

No marginal 
cost 

Quantity and type of aquatic biota 
captured at intake screen 

Intake screen Observation and 
weighing 

Periodically 
during cleaning 
of screen 

TPPMU1 BOT Company 
(AES and 
Vinacomin) 

No marginal 
cost 

Ash volumes deposited and reused - Measuring of quantity Monthly for first 
year 

Bi-annually 
thereafter 

Project operator BOT Company 
(AES and 
Vinacomin) 

No marginal 
cost 

Breaches of security at ash 
disposal areas 

ash ponds Observation  Monthly  Project operator BOT Company 
(AES and 
Vinacomin) 

No marginal 
cost 

No dumping of waste outside 
project site or in rivers and Luong 
Gac 

Throughout 
project site  

Observation Weekly  Project operator BOT Company 
(AES and 
Vinacomin) 

No marginal 
cost 

General site condition and 
cleanliness 

Throughout 
project site  

Observation Weekly  Project operator BOT Company 
(AES and 
Vinacomin) 

No marginal 
cost 

Covering of all trucks moving to and 
from site 

At site exit 
point  

Observation Weekly  Project operator BOT Company 
(AES and 
Vinacomin) 

No marginal 
cost 

Registration papers and 
compliance certificates of 
construction vehicles with 
Government approved 
environmental emissions standards  

- Observation  Random checks Project operator BOT Company 
(AES and 
Vinacomin) 

No marginal 
cost 
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Responsibilities Cost 
Aspects/Parameters to be 

Monitored Location Means of Monitoring Frequency 
Implementation Compliance 

Monitoring 
 

Dust and noise emissions in the 
vicinity of the coal transfer system  

At sensitive 
receivers 
within 500m 
of transfer 
system 

Observation  Monthly for first 
year 

In response to 
complaints or 
after 
breakdowns 
thereafter 

Project operator BOT Company 
(AES and 
Vinacomin) 

No marginal 
cost 

Environmental approvals at source 
of limestone, fuel oil, chlorine and 
coal 

- Review of evidence of 
environmental 
approvals of operations 
supplying materials to 
project  

At 
commencement 
of operation 

Randomly 
thereafter 

Project operator BOT Company 
(AES and 
Vinacomin) 

No marginal 
cost 

Conditions at waste storage areas, 
including security at areas and 
separation of hazardous and non-
hazardous waste  

Waste 
storage 
areas 

Observation  Weekly Project operator BOT Company 
(AES and 
Vinacomin) 

No marginal 
cost 

Evidence of direct or indirect 
disturbance of mangroves and 
other vegetation outside defined 
worksite boundaries  

Project site 
and 
surrounding 
vegetation  

Observation  Weekly Project operator BOT Company 
(AES and 
Vinacomin) 

No marginal 
cost 

Stabilization, rehabilitation and 
landscaping of all land surfaces 
affected by project in accordance 
with Landscape Rehabilitation and 
Maintenance Plan requirements 

Areas 
identified in 
Landscape 
Rehabilitation 
and 
Maintenance 
Plan  

Observation  Monthly Project operator BOT Company 
(AES and 
Vinacomin) 

No marginal 
cost 
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BUDGET ESTIMATE FOR EMP IMPLEMENTATION 
 

 Environmental Consultancy Costs        
 Pre-Construction Constr uction Operation TOTAL 
      

Phase 1 $488,750 $488,750 $69,000 $1,046,500 
Phase 2 $488,750 $488,750 $69,000 $1,046,500 
Total  $977,500 $977,500 $138,000 $2,093,000 
 Environmental Mitigati on Costs (Required)       
 Pre-Construction Constr uction Operation TOTAL 

      
Phase 1 $344,000 $298,500 $412,000 $1,054,500 
Phase 2 $239,000 $193,500 $622,000 $1,054,500 
Total  $583,000 $492,000 $1,034,000 $2,109,000 
 Environmental Monitoring Costs        
 Pre-Construction Constr uction Operation TOTAL 

Phase 1 $282,250 $170,250 $5,731,000 $6,183,500 
Phase 2 $282,250 $170,250 $5,731,000 $6,183,500 
Total $564,500 $340,500 $11,462,000 $12,367,000 
 Institutional Strengthening Costs       
 Pre-Construction Constr uction Operation TOTAL 

Phase 1 $52,500 $37,500 $450,000 $540,000 
Phase 2 $2,500 $2,500 $0 $5,000 
Total $55,000 $40,000 $450,000 $545,000 
 EMP Total Costs (exc. optional mitigation costs)     
 Pre-Construction Constr uction Operation TOTAL 

Phase 1 $1,167,500 $995,000 $6,662,000 $8,824,500 
Phase 2 $1,012,500 $855,000 $6,422,000 $8,289,500 
Sub-Total  $2,180,000 $1,85 0,000 $13,084,000 $17,114,000 
Contingency (15%) $327,000 $277,500 $1,962,600 $2,567,100 
VAT (10%) $218,000 $185,000 $1,308,400 $1,711,400 
TOTAL $2,725,000 $2,312,500 $16,355,000 $21,392,500 

  Environmental Mitigation Costs (Optional)       
 Pre-Construction Constr uction Operation TOTAL 

Phase 1 $12,000 $2,002,000 $10,358,000 $12,372,000 
Phase 2 $27,000 $2,002,000 $10,358,000 $12,387,000 
Total  $39,000 $4,004,00 0 $20,716,000 $24,759,000 
     
Notes:     
1. Assumes 30 year operation period    
2. Includes only marginal environmental management costs   
3. Does not include resettlement related costs   
4. Optional costs relate to mitigation measures that will be considered based on the results of further investigation       

and/or environmental monitoring 
 


