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EXECUTIVE SUMMARY 

Introduction 

 
China Everbright International Limited has requested the Asian Development Bank (ADB) 
to provide investment support for the Can Tho Waste-to-Energy Project in Vietnam. This 
Environmental and Social Impact Assessment (ESIA) report has been prepared in 
accordance with ADB’s Safeguard Policy Statement (SPS) 2009 and other key supporting 
documents including: (i) environmental impact assessment (EIA) report, (ii) feasibility 
study report, and (iii) consultation records. The ESIA report also include an Environmental 
Management Plan (EMP), which will be used as the guidelines for manging potential 
environmental and social impacts in the construction and operational phases of the project.  
 
Project Description 

 
The proposed Can Tho Waste-to-Energy (WTE) Project is located in the solid waste 
treatment area in Truong Xuan commune, Th i Lai district, Can Tho city. The area of the 
power plant with a design capacity of 400 tonnes per day is about 53,000m2, located near 
the traffic route of Bon Tong – Mot Ngan. The nearest settlement isăTr ng Xuan, 1500m 
away from the proposed project area.  
 
The electricity generated from the WTE plant will be transmitted through a 22kV 
transmission line to the existing 110kV Thoi Lai substation. The transmission line is about 
12 km long with a 4.5m ROW passing through Truong Xuan, Truong Thang, Tan Thanh 
and Thoi Lai district. 
 
The proposed project will help meet surging demand for proper waste treatment and reduce 
waste pollution in the city, extend lifespan of the existing landfills, convert waste into 
electricity, promote reliable energy and recycling.  
 
Baseline Environmental and Social Conditions 

 
Climate: The city has a tropical monsoon climate. The difference between the highest and 
lowest average monthly temperature is not large. The average annual temperature is over 
28oC. The average annual percentage of humidity ranges between 82 % and 87%. Rainy 
season is from May to November, the wettest month is normally September or October. 
Dry season is normally from December to April. About 93% of the total rainfall falls in 
seven months from May to November. The flooding season takes place normally from 
September to November. 
 
Topography: Can Tho City has average elevation of 0.8-1 m above sea level, occupying 
more than 90% of land area and the areas with the elevation of 1.5-1.8 m is very little, 
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accounting for less than 10% of area. The terrain of Can Tho is lowered from north to south 
and from east to west, in the form of basin.  
 

Geology:  The western part of the Hau River is low and is directly affected by annual floods 
and storms. The delta is affected by tides and floods at the end of the season. Located in the 
area is alluvium deposited by the Cuu Long River, the ground is 50 m deep with two new 
alluvial groups of Holecene and Pleistocene suitable for agricultural production. 
 
Ecology: The Th i Lai District lies near the center of the Mekong Delta, where the river 
approaches and exits to the sea through a network of distributaries. The Mekong Delta has 
been facing intense anthropogenic impacts to support rice-based agriculture more than any 
other part of Vietnam. Yet it still supports a diverse biota, especially for birds and fish. 
More than 240 species of avifauna and 900 species of fish has been recorded in the Delta. 
 
Social-economic Conditions: Can Tho city has a population of over 1.2 million in 2016. 
During the period between 2004 and 2013, the average annual economic growth rate was 
14.5%. Rice cultivation is still a common production activity but the importance of 
agricultural and forestry sectors declines while industry, trade, services and tourism sectors 
are playing a more important role in contributing the development of Can Tho. Around 
53% of the total labour force was engaged in agriculture. The two main religions in Th i 
Lai district are Hòa H o (Hoahaoism) and Protestantism.  
 

Potential Impacts and Mitigation Measures 

 

Construction phase: Major impacts and corresponding mitigations measures include I) 
Excavation works could lead to dust, surface water, noise and vibration problems, which 
can be solved by installation of iron fence, concurrent operation of high-noise equipment, 
development of a separate wastewater collection system. II) Mobile toilets, drainage 
ditches, sediments pits, waste collection bins will be utilised to properly manage domestic 
wastewater and waste generated by construction workers. III) Activities of storing, loading 
and unloading transportation of construction materials will cause dust problem and exhaust 
gases emissions. Construction materials will be covered properly and the pavement will be 
moistened to prevent spreading of dust. The vehicles will be guarded carefully to determine 
the time and speed of movement of vehicles. IV) Construction machinery and equipment 
will be properly maintained to mitigate exhaust gases emissions and dust impacts arising 
from combustion of construction machinery. V) Hazardous waste will be generated during 
the repair and maintenance activities for machinery and vehicles. Qualified handling party 
will be hired to properly collect and treat hazardous waste. VI) the transmission line route 
will be carefully designed and the towers will be built on the ridge or aisle of the farmland 
and orchard to minimise the impacts associated with the construction of pole foundation, 
VII) air and noise control measures such as installation of corrugated sheet fence and 
regular maintenance of construction equipment and vehicles will be adopted to manage 
potential air and noise impacts arising from earthworks and installation of towers, and VIII) 
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specified personal protective equipment and sanitation facilities will be provided during the 
construction of transmission line and poles to ensure occupational and community health 
and safety. 
  
Operation phase: During the operation, centralised waste collection points will be 
established and the garbage will be collected by relevant government department, while 
hazardous waste will be collected by qualified contractors for further treatment. Wastewater 
from latrines will pass through septic tanks before entering into wastewater treatment 
system. Regular suction of septic tank will also be implemented. Waste leachate generated 
will be treated by leachate treatment system and the treated leachate will be reused. Dust 
and emissions arising from internal traffic will be controlled by planting trees around the 
building, concretising internal route, and installation of proper ventilation system. Low 
sulpur fuel and environmentally friendly equipment will be used to mitigate exhaust 
emissions generated when running back-up generator and vehicles. Selective Non-Catalytic 
Reduction (SNCR) denitration, semi-dry spraying tower, dry acidification system, active 
carbon spraying system, and Baghouse filter will be installed to manage emissions from 
incinerators. Fly ash will be stablised by using chelating agent delivered to the designated 
fly ash disposal area for proper disposal. Visible signages and warnings will be posted at 
the base of the poles and regular trimming of trees and plants will be carried out along the 
transmission line to minimise the potential health and safety impacts on workers and the 
public. 
 
Public Consultation and Grievance Redress Mechanism 

 

Several community consultation meetings were organized by the Land Fund Development 
Center (LFDC), the Investment and Construction Project Management Unit of Th i Lai 
district (Th i Lai ICPMU), Division of Environmental and Natural Resource (Th i Lai 
DENR), Division of Economy and Infrastructure of Th i Lai District (Th i Lai DEI), and 
Tr ng Xuân Commune People’s Committee (CPC) to collect opinions from stakeholders 
and affected persons on the project. 
 
The project utilizes two parallel grievance redress mechanisms (GRM), its own for 
complaints brought directly to Everbright Can Tho and the government’s for complaints 
directed by Everbright Can Tho to the government or complaints brought directly to 
government. The government’s GRM was established based on Complaint Law No. 
2/2011/QH13 and Decree No.75/2011/ND-CP guiding implementation of the complaint 
law. The Everbright Can Tho’s GRM is developed based on China Everbright’s ESMS – 
Grievance and Redress Mechanism (EB-ESMS-06), which was officially implemented 
since 30 June 2017. China Everbright has established the GRM system through all the 
stages of the project, beginning with the design stage and continuing through the 
construction and operation of the subproject, until the end of project life.  
 

Environmental Management Plan 
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An environmental management plan (EMP) has been prepared for the project. It is an 
essential document to ensure the implementation of mitigation measures. The EMP is based 
on the EIA for the project, defines appropriate mitigation measures for the anticipated 
environmental impacts, and describes the institutional responsibilities and mechanisms to 
monitor and ensure the compliance with Vietnam’s environmental laws, standards and 
regulations, and ADB’s SPS 2009. 
 
Conclusion 

 

It is concluded that full and effective implementation of the mitigation measures proposed 
in the EMP will minimise the potential environmental risks of the project and ensure that 
all relevant laws and achieve fully compliance with the applicable laws and regulations 
mentioned in this ESIA report.  
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OVERVIEW 
 
1. ORIGIN OF PROJECT 

 
1.1.  Background of the project 

 
Can Tho city is located in the center of the Mekong Delta, the inter-provincial traffic hub 
in the Southwestern region. Can Tho connects conveniently with Ho Chi Minh City and 
other provinces by land, air, water and rail ways, has many potentials and advantages in the 
process of industrialization, urbanization and transformation from pure agricultural 
economy to industry - service and agriculture. Besides investing in strong industrial 
development, other important economic sectors have also developed quite steadily with 
relatively high growth rate, contributing to speeding up the economic restructuring in the 
direction of industry and services, constantly upgrading and improving the lives of the 
people in the province. 

 
Along with the development of economy, the volume of municipal solid waste generated 
has increased rapidly. According to the report on the environmental situation by Can Tho 
Department of Natural Resources and Environment (2012) in 2010 and the actual survey 
data from the Urban & Rural Environmental Planning & Research Center, the per capita 
waste generation was 0.69 - 0.78 kg/person/day. In 2016, Can Tho had a population of 
1,262,566, with roughly 67% of population living in urban areas and around 33% in rural 
areas. The total volume of solid waste generated in the city is about 860 tonnes/day, of 
which solid waste generated in districts and towns was about 650 tonnes/day. 

 
Can Tho City currently does not have a solid waste treatment plant that uses a strict process 
to recycle solid waste to produce other products (such as organic fertilizers, recycled 
plastics.etc.). 
 
The whole city has 10 official landfill sites in these districts, the Dong Thanh waste dump 
in Cai Rang district, which is located inside the construction site of Can Tho Bridge, is 
currently closed due to overload. 
 
After stopping to bury solid waste at the Long Tan landfill site of Can Tho City, where 
about 90% of the city's solid waste is treated, in early 2014, Phuoc Thoi Waste Treatment 
Plant in O Mon district started operation. This is a temporary and open waste landfill; Solid 
waste here was manually burned and did not meet the hygiene requirements. Stench waste 
after combustion was compressed, piled up and just covered with a layer of fabric materials. 
Can Tho City started constructing a solid waste treatment plant in Phuoc Thoi ward, O Mon 
district with an area of 47 hectares. 
 
Landfills are not constructed with guaranteed technical procedures and some landfills are 
located in lowland areas where the most common disposal treatment methods are burial and 
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burning. As a result, environmental problems (stench, wastewater, etc.) generated from 
these landfills has caused pollution to the city's water supply. 
 
In addition, since Can Tho city has adopted burial methods without burning, the reuse of 
municipal solid waste is almost non-existent and the level of resource use needs to be 
urgently improved. Therefore, it is necessary to build a high-quality waste incinerator to 
have great significance to the construction of the ecological civilization of Can Tho City. 
As a result, EB Environmental Energy (Can Tho) Limited has been established and will be 
put into operation to build a domestic waste treatment plant with the capacity of 400 tonnes 
per day by waste to energy technology. When the plant enters operation, advanced 
technology will maximize the efficiency of recycling and waste treatment, solve the current 
environmental problems, utilize heat to generate electricity for local and neighboring areas.  
 
The project will effectively treat waste arising from Th i Lai District, Cai Rang District, 
Phong Dien District and neighboring areas, to support the solid waste treatment sites in the 
city. The scope of the project includes waste transportation at the handover point of the Can 
Tho City Department of Construction to the plant and the transportation of fly ash from the 
plant to the fly ash disposal area in accordance with the provisions of People's Committee 
of Can Tho City. The government has reserved a land within the solid waste treatment area 
in Th i Lai district for fly ash disposal. However, as the development of a fly ash disposal 
area is still in a planning stage, its exact location is not yet finalised. Therefore, when the 
project construction is complete and commence its trial operation, the fly ash generated will 
be stablised by using chelating agent and temporarily stored in the fly ash storage area 
within the project area.  
 
The items of the project have been approved for planning 1/500 according to the Decision 
No 2721/QD-UBND dated 12/05/2017 by People's Committee of Th i Lai district on 
detailed planning 1/500 of the solid waste treatment plant of Can Tho. 
 
The Project is under Clause 8 of the Government's Decree No. 18/2015/ND-CP dated 
14/02/2015 stipulating environmental protection planning, strategic environmental 
assessment, environmental impact assessment and environmental protection plan. 
Therefore, the EIA report is under appraisal of the authority of the Ministry of Natural 
Resources and Environment (MONRE). 
 
1.2.  The competent authority to approve the investment project 

 
The People's Committee of Can Tho City has approved the building of a solid waste 
treatment plant project in Th i Lai district, which is invested by China Everbright 
International Limited, the owner of the EB Environmental Energy (Can Tho) Limited under 
Official Letter No. 3575/UBND-XDDT dated 01/09/2016. The project approval letter is 
shown in Appendix A. 
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2. RELEVANT ENVIRONMENTAL AND SOCIAL REGULATIONS 

 
2.1.  Legal documents and standards 

 
2.1.1. Legal documents 

 
- Chemical Law No. 06/2007/QH12 issued by the National Assembly dated 21/11/2007. 
- Law on Water Resources No. 17/2012/QH13 dated 21/6/2012. 
- Land Law No. 45/2013/QH13 of the National Assembly of the Socialist Republic of 
Vietnam, session XIII, 6th session, adopted 29/11/2013. 
- Construction Law No. 50/2014/QH13 issued by the National Assembly on June 18, 2014. 
- Investment Law No. 67/2014/QH13 issued by the National Assembly on 26/11/2014. 
- Law on Environmental Protection No. 55/2014/QH13 passed by the 13th National 
Assembly of the Socialist Republic of Vietnam at its Seventh Session on 23/06/2014 and 
took effect from 01/01/2015.1 
- Law on fire prevention and fighting No 27/2001/QH 10, adopted by the 10th National 
Assembly of the Socialist Republic of Vietnam, the 9th session, dated 12/07/2001 and came 
into force since 04/10/2001. 
- Law on Protection of People's Health 21/LCT/HDNN8, passed by the National Assembly 
of the Socialist Republic of Vietnam VIII, the fifth meeting session, passed on 30/06/1989. 
- Vietnamese Law on Standards and Technical Regulations No. 68/2006/QH12, passed by 
the National Assembly of the Socialist Republic of Vietnam, XI, 9th session, passed on 
29/06/2006 and came into effect on 01/01/2007. 
- Law No. 02/2011/QH13 of the National Assembly on Complaints. 
- Law No. 73/2006/QH11 of the National Assembly on gender equality. 
- Law No.10/2012/QH13 of the National Assembly on Labour. 
 
2.1.2. Government’s decrees 

 
- Decree 59/2015/ND-CP dated 18/06/2015 on management of construction investment. 
- Decree No. 42/2017/ND-CP dated 5/4/2017 amending and supplementing a number of 
articles of Decree No. 59/2015/ND-CP dated 18/06/2015 on management of construction 
investment. 
- Decree No. 80/2014/ND-CP dated 06/08/2014 on water drainage and waste water 
treatment. 
- Decree No. 19/2015/ND-CP dated 14/02/2015 detailing the implementation of a number 
of articles of the Law on Environmental Protection. 
- Decree No. 127/2007/ND-CP dated 01/08/2007 detailing the regulations for 
implementation of some articles of the law on standards and technical regulations. 

 
1 Articles 18 to 28 of Chapter II of the Law on Environmental Protection depict the requirements of EIA. Meanwhile, 
Decree No. 19/2015/ND-CP dated 14/02/2015 and Circular No. 27/2015/TT-BTNMT dated 27/05/2015 have been 
introduced for EIA implementation.  
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- Decree 108/2008/ND-CP dated on7/10/2008 by the Government guiding some articles of 
the Chemicals Law. 
- Decree No. 26/2011/ND-CP dated 8/4/2011 by the Government on supplementing some 
articles of Decree 108/2008/ND-CP dated on7/10/2008 by the Government guiding some 
articles of the Chemical Law. 
- Decree No. 201/2013/ND-CP dated 27/11/2013 detailing the implementation of a number 
of articles of the Law on Water Resources. 
- Decree 38/2015/ND-CP dated 24/04/2015 of the Government on refuse and waste 
management. 
- Decree No. 46/2015/ND-CP dated 12/05/2015 by the Government on quality control and 
maintenance of construction works. 
- Decree No. 32/2015/ND-CP dated 25/03/2015 by the Government on management of 
construction investment costs. 
- The Government's Decree No. 19/2015/ND-CP dated 14/02/2015 detailing the 
implementation of a number of articles of the law on environmental protection. 
- Decree No. 18/2015/ND-CP dated February 14, 2015 by the Government on regulations 
on environmental protection planning, strategic environmental assessment, environmental 
impact assessment and environment protection plan. 
- Decree No.47/2014/ND-CP dated 15/05/2014 by the Government on Compensation, 
Support, Resettlement to Land Expropriation. 
 
2.1.3. Circulars, decisions, guidelines 

 
- Circular No. 36/2015/TT-BTNMT dated 30/06/2015 by the MONRE regulating the 
management of hazardous waste. 
- Circular No. 27/2015/TT-BTNMT dated 27/05/2015 by the MONRE on Strategic 
Environmental Assessment, Environmental Impact Assessment and Environmental 
Protection Plan. 
- Circular No. 24/2016/TT-BYT dated 30/06/2016 by the Ministry of Health on regulations 
on national technical standards on noise - exposure levels allowing noise in the workplace. 
- Circular No. 26/2016/TT-BYT dated 30/06/2016 by the Ministry of Health on the 
regulation of national microclimate technical regulation - microclimate allowed values in 
the workplace. 
- Circular No. 27/2016/TT-BYT dated 30/06/2016 by the Ministry of Health on the 
regulation of national standards on vibration - allowed values in the workplace. 
- Circular No. 22/2016/TT-BYT dated 30/06/2016 by the Ministry of Health on the 
regulation of national technical regulations on lighting - the permitted level of illumination 
of the workplace. 
- Decision No. 3733/2002/QD-BYT dated 10/10/2002 issued by the Minister of Health 
promulgating 21 occupational hygiene standards, 05 principles and 07 occupational 
hygiene indicators. 
- Decision No. 04/2008/QD-BXD dated 03/04/2008 by the Ministry of Construction 
promulgating the National Technical Regulation on construction planning. 
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- Decision No. 04/2008/QD-BTNMT dated 18/07/2008 by the MONRE issuing national 
technical standards on environment. 
- Decision No. 16/2008/QD-BTNMT dated 31/12/2008 by the MONRE on promulgation 
of national technical standards on environment. 
- Circular No. 23/2014/TT-BTNMT on regulating Land Use Right Certificate. 
- Circular No. 29/2014/BTNMT on details of making and amending land use planning.  
- Decision No. 52/2012/QD-TTg of the Prime Minister on employment and vocational 
training support policies for laborers subject to agricultural land recovery. 
- Decision No.2356/QD-TTg of the Prime Minister stipulating the action plan for 
implementation of the ethnic minority works up to 2020. 
- Decree No.82/2010/ND-CP: Regulating the Teaching and Learning of Writing, Voices of 
Minorities in Educational Institutions and Continuing Education Centre. 
- DecisionăNoă15/2014/QĐ-UBND for compensation, assistance and resettlement when 
land is acquired by the Can Tho PPC. 
- DecisionăNoă 18/QĐ-UBND regarding the regulation on the residential land area and 
recognition limits of residential land for households and individuals in Can Tho city. 
 
2.1.4. Technical bases 

 
- Technical documents of the World Health Organization (WHO), the US Environmental 
Protection Agency (USEPA) and the World Bank on guidelines for development of 
environmental impact assessment reports. 
- The guiding documents of the MONRE on the contents of the Report on the EIA for socio-
economic development investment projects. 
- General planning and topographical planning maps of the planning area. 
- Tran Ngoc Tran - Air pollution and waste gas treatment. Science and Technology 
Publishing House, Hanoi - March 2001. 
- Pham Ngoc Dang Existing situation and urgent issues of urban environment and industrial 
zone in our country. The scientific report collection at the national environmental 
conference, 1998. 
- Le Trinh Environmental Impact Assessment Methods and Applications - Science and 
Technology Publishing House - 2000. 
- MSW Incineration Plant. (Stoker). HALLA Energy & Environment. 
- Handbook of Environmental Health and Safety By H.Koren & M Biseri Lewis 1995. 
- Waste water Treatment (Biological and Chemical Processes By M.Henge, et al. Springer 
1995). 
- Wastewater Engineering - Treatment, Disposal, Reuse, By Metcalf & Eddy 1991. 
 
2.1.5. Applicable norms and standards 

 
- QCVN 61-MT/2016/BTNMT - National technical regulation on solid waste incinerator. 
- QCVN 50/2013/ BTNMT - National technical regulation on hazardous thresholds of 
sewage sludge Waste water treatment stations. 
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- QCVN 03: 2015/BTNMT - National Technical Regulation on limits of heavy metals in 
soil. 
- QCVN 08-MT: 2015/BTNMT - National Technical Regulation on surface water quality. 
- QCVN 09: 2015/BTNMT - National Technical Regulation on groundwater quality. 
- QCVN 14: 2008/BTNMT - National technical regulation on domestic wastewater. 
- QCVN 07: 2009/BTNMT - National technical standards on hazardous waste thresholds. 
- QCVN 19: 2009/BTNMT - National Technical Regulation on Industrial Emissions to 
Dust and Inorganic Substance. 
- QCVN 25: 2009/BTNMT - National Technical Regulation on waste water of waste 
treatment area. 
- QCVN 26: 2010/BTNMT - National Technical Regulation on noise. 
- QCVN 27: 2010/BTNMT - National Technical Regulation on vibration. 
- QCVN 39: 2011/BTNMT - National technical regulation on water quality for irrigation. 
- QCVN 40: 2011/BTNMT - National technical regulation on industrial wastewater. 
- QCVN 05: 2013/BTNMT - Ambient air quality standards. 
- QCVN 50: 2013/BTNMT - National Technical Regulation on Hazardous Thresholds for 
Sludge from water treatment process. 
- World Bank/IFC General EHS Guidelines. 
- World Bank/IFC EHS Guidelines for Waste Management Facilitie. 
- World Bank/IFC EHS Guidelines for Power Transmission Line. 
- WHO Air Quality Guidelines. 
 
2.1.6. Applicable ADB Policies and Categories 

 
ADB’s Safeguard Policy Statement (SPS 2009) provides the basis for this Project’s 
Environmental and Social Impact Assessment (ESIA). All projects funded by ADB must 
comply with the SPS. The purpose of the SPS is to establish an environmental review 
process to ensure that projects undertaken as part of programs funded under ADB loans are 
environmentally sound, are designed to operate in line with applicable regulatory 
requirements, and are not likely to cause significant environmental, health, or safety hazards.  
This Project is classified as “Category B” for Environment, “Category B” for Involuntary 
Resettlement (IR) and “Category C” for Indigenous People (IP) under ADB’s SPS 2009, 
requiring an ESIA, as the project environmental impacts are site-specific and mitigatable. 
Two separate ESIA reports for the waste to energy facility and the transmission line 
component were both prepared for the project. The Detailed Environmental Impact 
Assessment Reports of the WTE plant and transmission line were approved by Minister of 
Natural Resources and Environment (MONRE) on 27 June 2017 and 7 February 2018 
respectively (Appendics B & C). 
 
2.2. Documents related to the project 
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- Decision No. 280/QD-UBND dated 19/01/2015 by the People's Committee of Can Tho 
City approving the plan on solid waste treatment in Can Tho City up to 2030 with a vision 
to 2050.  
- Decision No. 2787/QD-UBND dated 06/09/2016 of the People's Committee of Can Tho 
City approving the zoning planning map for the construction in 1/2000 scale on solid waste 
treatment plant in Th i Lai District, Can Tho City. 
- Official Letter No. 299/TB-VPUB dated 26/08/2016 by the Chairman of the Office of the 
People's Committee of Can Tho City on work arrangements of the proposed Can Tho solid 
waste treatment plant project in Th i Lai district. 
- Official Letter No. 3575/UBND- XDDT dated 01/09/2016 by Can Tho City People's 
Committee on the China Everbright International limited the owner of EB Environmental 
Energy (Can Tho) Limited, is the investor for project implementation. Therefore, EB 
Environmental Energy (Can Tho) Limited is the legal representative of the China 
Everbright International Co., Ltd in Vietnam as the project investor. 
- Official letter No. 539/SKHCN- QLCN dated 26/05/2017 by the Science and Technology 
Department of Can Tho City regarding its comments on the process flow of the proposed 
solid waste treatment plant project. (Appendix D)  
- Feasibility study report of the project. 
 
2.3. Documents and data prepared by the project owner used in the EIA process 

 
- Feasibility study of the project "Can Tho solid waste treatment plant (domestic waste)" in 
Truong Xuan Commune, Th i Lai District, Can Tho City. 
- Geological and topographical survey documents of the project area. 
- Technical drawings related to the project. 
- Sampling analysis results. 
- Results of community consultation. 
 
2.4. EIA Implementation organization 

 
EIA report for the Project “Can Tho solid waste treatment plant (domestic waste)” in 
Truong Xuan Commune, Th i Lai District, Can Tho City is owned by EB Environmental 
Energy (Can Tho) Limited. Thao Nguyen Xanh Investment Consulting Joint Stock 
Company was commissioned as a consulting firm for the Project. 
 
Consulting unit information: Thao Nguyen Green Investment Consulting JSC 
Representative: Ms. Vo Thi Huyen    Position: General Director 
Address: 28B Mai Thi Luu, Dakao Ward, District 1, Ho Chi Minh City. 
Tel: 08 39118552 
 

Table 0.1 List of Members Participating in the EIA report of the Project 
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N

o 
Name Major/Title Content in charge Signature 

1 Shao Qichao 
General Director 
of the Project 

Project Manager, 
providing technical 
information of the 

Project 

 

2 
Huynh Thi Yen 

Thinh 

Master of 
Environment / 
Environmental 

Engineering 
Dept. Manager 

Design for water sewage 
treatment system, report 

preparation 

 

3 
Nguyen Thi Huong 

Thao 

Environmental 
Engineer / 

Environmental 
Consultant 

Survey the situation and 
writing report 

 

4 Ngo Thi Kim Hoa 

Environmental 
Engineer / 

Environmental 
Consultant 

Survey the situation and 
writing report 

 

5 Vu Thi Thuong 
Environmental 

Engineer 
Survey the situation and 

writing report 
 

6 Le Trung Hieu 
Environmental 

Engineer 
Design for water sewage 

treatment system 
 

7 Bui Dac Tan 

Construction 
Engineer / 

Construction 
Dept. Manager 

Survey the situation and 
writing report 

 

8 Nguyen Thanh Hai 
Electrical 
Engineer / 

Technical Staff 

Survey the situation and 
writing report 

 

 
During the implementation process, we received supports from the local governments 
including the People’s Committee of Can Tho City. (Appendix E) 
 
The steps of making EIA report are as follows:  
 
Step 1: Study on the explanation report, design documents, legal documents, technical 
documents of investment projects; from 10/2016 to 12/2016. 
 
Step 2: Study and collect data and documents on geographical, natural, socio-economic 
conditions of the project area; from 11/2016. 
Step 3: Survey and measurement for assessment of the current state of the natural, socio-
economic environment in the project area; from 11/2016 and from 03/2017. 
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Step 4: Identification of sources of impacts, scopes of impacts, analysis and evaluation of 
project impacts on the environment. 
 
Step 5: Developing measures to mitigate negative impacts, prevent and respond to 
environmental incidents. 
 
Step 6: Developing environmental management and monitoring program. 
 
Step 7: Estimating costs for environmental treatment works. 
 
Step 8: Organizing public consultation, consultation with People's Committee, Fatherland 
Front Committee of Truong Xuan Commune. 
 
Step 9: Preparing the EIA report of the project. 
 
Step 10: Organizing rehabilitation workshops and consulted for consensus before 
submission for evaluation. 
 
Step 11: Submitting for appraisal of EIA report. 
 
Step 12: Revising and finalizing EIA report. 
 
Step 13: Re-submitting the report after amendment as per the comments of the members of 
the Board. 
 
3. METHODS APPLIED IN THE EIA  

 
3.1. EIA method 

 
3.1.1. Quick assessment method 

 
Using in the report to determine the concentration of pollutants in waste gas, wastewater; 
noise levels, and vibration generated during construction and operation of the project. A 
report on the use of pollutants by the WHO and the USEPA was established to estimate the 
pollutant level generated during construction and operation stages of the project. This 
method is applied in Chapter 4 of this report to, forecast of quantity and pollutants 
concentration of dust, waste gas and wastewater.  
 
3.1.2. Enumeration method 
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The enumeration method is used to show the full impacts and statistics of the environmental 
impacts as well as the socio-economic factors that need to pay attention for mitigation 
during the construction and operation stages of the project. 
 
3.1.3. Comparative method 

 
The comparative method is used to assess environmental impacts in comparison with with 
the mandatory environmental standards issued by the MONRE and applicable World Bank 
General EHS Guidelines. Compilation of collected data, compared with Vietnam's 
environmental standards, is mainly used in Chapter 2 and Chapter 4 of the report to assess 
the current situation and future forecast for the project. 
 
3.1.4. Community consultation method  

 
This method is used by working with leaders and community representatives of Truong 
Xuan community to collect necessary information for the environmental impact assessment 
of the project. For details, please refer to Chapter 8 of the report. 
 
3.1.5. Modeling method 

 
Air dispersion modelling using AERMOD will be used to predict the maximum ground 
level concentration of SO2, NO2, CO and TSP considering meteorological and 
topographical conditions of the site due to the pollutants emitted from the flue gas stack. 
project 
 
3.2. Other methods 

 
Statistical method 

  

This method is applied in the preliminary environmental assessment process to identify 
characteristics of the environmental data through: surveys, outdoor sampling and sampling 
analysis in the laboratory, determine the parameters of the current status of air quality, 
water, soil, noise. The data is compared with the environmental standards required by the 
MONRE and other relevant ministries. Statistical method is mainly used in Chapter 2 of 
the report. 
 
Checklist method 

 
Checklist method evaluates a list of all environmental factors involved in development 
activities. 
 
This method is used to guide research, including enumeration of the factors that may affect 
the environment during the preparation, construction and operation stages. From this, it is 
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possible to quantify the impact on the environment due to various factors in the operation 
stage of the project. Specifically, the tables for assessment of the impact sources during the 
construction and operation phase are shown in Chapter 4 of the report. 
 
Inheritance method 

 
Inheriting related documents and other relevant EIA reports to forecast and evaluate the 
potential environmental impacts of the project. 
 

Sampling method 

 
Methods of measurement, sampling, analysis and comparison of air pollution indicators are 
conducted in accordance with the Vietnam Standards, and refer to the "Methods of Air 
Sampling and Analysis". During the sampling process, instrumentation and analytical 
methods were used in accordance with applicable QCVN and corresponding ISO standards. 
 

Measurement, sampling and analysis of environmental quality in the project area 

 
Based on the outline of the report, survey team of Thao Nguyen Green Investment 
Consultant Joint Stock Company and ARC Research and Analysis Center conducted a field 
survey of the project area and surrounding area with the survey content include: 
 
Air 

The survey team used on-site measurement equipment to collect samples and conducted 
laboratory analysis.  
 
Indicators analysis: 
- Microclimate conditions: temperature, humidity, wind speed. 
- Chemical agents in ambient air: CO, NO2, dust, SO2. 
- Noise 
 
Surface water  

The survey team conducted the measurement, sampling, analysis and assessment of the 
existing surface water quality in the project area. 
 
Indicator analysis:  
- pH, DO, COD, BOD5, TSS, Hg, As, Fe, NO2

-, NO3
- Cl-, NH4

+, PO4
3-. 

 
Soil  

Indicators analysis:  
- Cu, Pb, Zn, Cd, As. 
 
Survey on Meteorological Data 
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Collecting data on climate, temperature, humidity, heat radiation, precipitation, wind in the 
project area. 



          Page 33 

 

CHAPTER 1: OVERVIEW OF PROJECT 

1.1. Name of project 

 
Project Name: Can Tho Solid Waste Treatment Plant (domestic waste) 
Address: Truong Xuan Commune, Th i Lai District, Can Tho City. 
 
1.2. Project owner 

 
According to Decision No. 3679/QD-UBND dated 29/11/2016 by People's Committee of 
Can Tho City on Decision of investment policy, China Everbright International Co., Ltd. is 
allowed to invest in Can Tho City after the establishment of a 100% foreign-owned 
enterprise to invest in the Can Tho solid waste treatment project. Pursuant to Clause 1, 
Article 3 of the Investment Certificate No. 8715457323 issued for the first time on 
02/12/2016 by the Department of Planning and Investment of Can Tho City, investors and 
economic organizations shall carry out registration procedures for the use of their account 
on the National Information System on Foreign Investment in accordance with the law. At 
the same time, according to the certificate of business registration for limited liability 
company No. 1801522779 issued by the Department of Planning and Investment Can Tho 
City for the first time on March 21, 2017, EB Environmental Energy (Can Tho) Limited. 
owned by China Everbright International Co., Ltd., therefore EB Environmental Energy 
(Can Tho) Limited is the legal representative of China Everbright International Limited in 
Vietnam to implement the project "Can Tho Solid Waste Treatment Plant (domestic waste)". 
 
Project owner: EB Environmental Energy (Can Tho) Limited 
Representative: Mr Hu Yanguo 
Address: Truong Tho hamlet, Truong Xuan commune, Th i Lai district, Can Tho City. 
Tel: 0869275066 
  
1.3. Location of the project 

 
1.3.1. Description of the project location 

 
According to the plan, the project is within the planning scope of the solid waste treatment 
area in Truong Xuan Commune, Th i Lai District, Can Tho City. With a total area of 
53,066.3 m2

. 

 
The surrounding areas of the project are as below: 
 
North East: adjacent to a new canal 
Northwest: adjacent to agricultural land 
Southeast: adjacent to the Canal No.2 
Southwest: adjacent to agricultural land 
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The nearest settlement is Tr ng Xuan, 1,500m away from the proposed project area. 

 
The project is part of zone A in the planning area of solid waste treatment in Th i Lai 
district which was approved by Decision No. 2787/QD-UBND dated 06/09/2016 by the 
People's Committee of Can Tho City. Total area of the whole planning area is 60.2 ha, 
including 4 subdivisions (A, B, C, D), of which zone A includes treatment plants for solid 
waste, hazardous (medical) waste, ash disposal sites, cinder treatment area. Zone B includes 
an industrial waste recycling area, construction waste treatment area, a biological waste 
treatment area, shared infrastructure (wastewater treatment area, after treatment slag). Zone 
C includes solid waste treatment area 1 and area 2. Zone D comprises the general 
administration area, solid waste recycling areas 1 and 2, solid waste treatment area 3, park, 
shared infrastructure (power substation). 
 

Figure 1.1 Project Location and Layout 
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Figure 1.2 Perspective Panorama of the Project 

 
 

1.3.1.1. Surrounding area of the project  
 
Construction site of the project is adjacent to Ba Dam road which is wide and two-way 
asphalted road. This road is important for transporting materials to the site during 
construction stage. As the project proceeds, the transport route will be influenced by a large 
number of trucks transporting materials, thus it will have impacts on the conditions of 
existing roads, people's traveling, and traffic noise impacts on residents living nearby, etc. 
 
The project is in the planning area of the solid waste disposal treatment complex in Th i 
Lai district, Can Tho city, the distance from the project to the nearest household is about 
750m. The route of transportation of materials during the project construction process as 
well as when the project puts into operation will go through Ba Dam road, which is built 
along households, so it will affect public health, especially dust generated during the 
process of transporting construction materials and smell from the garbage trucks when the 
project is put into operation. 
 
Therefore, during the construction process as well as when the project is put into operation, 
the owner will pay attention to the safety of the surrounding works as well as the impact on 
the people surrounding the project area. 
 
It is about 5 kilometers between the project and Truong Xuan 1 Primary School, Truong 
Xuan Secondary School, Truong Xuan People's Committee, and Truong Xuan Commune 
Health Station. 
 
There are no sensitive works such as temples, churches, ecological resources, airports, 
cultural sites and scenery areas near the project area.  
 



          Page 36 

 

There is a Ba Dam River about 800m away from the project. Due to the land lot previously 
planned for rice planting, thus there is a Canal No. 2 adjacent to the Southeast boundary 
and a new canal adjacent to the northeast boundary. These two canals are mainly used for 
irrigation but water allocation has been granted by the government to the Can Tho WTE 
plant operation. During construction and operation of the project, it would affect the water 
source of the river and canal system surrounding the area. However, the project owner will 
take appropriate measures to maintain the quality and quantity of water resources based on 
the conditions in the water extraction permit. During construction period, it is expected that 
approximately 98m3 of water will be drawn from the canal next to the project site. 
Rainwater stored in an artificial pond inside the construction site and pools next to the 
construction site will be also utilized for fighting fires and cleaning purposes. During 
operation period, 780m3 of water will be directly extracted from the canal per day and the 
water will be recycled and reused in the plant. As the result, the quantity and quality of 
these canals will not be affected during both construction and operation stages. 
 
The raw water extracted from the canal will be stored in the raw water storage tank with 
the capacity of about 1,500m3. The water balance for the project is shown in Figure 1.3. 
 
The location of the project satisfies the objective of sustainable development: the land is 
planned as a concentrated waste treatment center in Th i Lai district, not situated in any 
scenic, historical relics areas. Therefore, these objects are not directly affected by the 
project. 
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Figure 1.3 Water Balance for the Project 
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1.3.2. Description of the existing status of the project site 

 
Existing status of land use 

 
The project site is located in the solid waste treatment zone in Truong Xuan Commune, 
Th i Lai District, Can Tho City. 
 
The land for the project implementation is vacant with no household and architectural 
works. The land area of project was agricultural land before, which is now being planned 
as a solid waste treatment plant in Th i Lai District, People's Committee of Th i Lai 
District together with the People's Committee of Truong Xuan Commune completed land 
acquisition, and compensation for land clearance for affected households.  
 
The terrain is relatively flat; the elevation of the existing ground base is about +0.45m 
(elevation of Hon Dau) which is lower than the elevation of the adjacent road, thus the 
project will implement appropriate construction measures to avoid flooding. 
 

Figure 1.4 Picture of Project Survey Status in November 2016 

 
Therefore, the implementation process of the project includes land clearance and 
preparation of the ground layout only in construction process, compensate for site clearance 
is not need. 
 
Current status of regional infrastructure 

 
Traffic: Most of the main roads in the commune are now asphalt paved; rural roads are 
quite convenient for people to travel. 
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Current status of electricity supply: The electricity is provided by Th i Lai Power 
Company. 
 
Current status of water supply: At present, most of the households living in Truong Xuan 
commune use water from 3 sources: well water, tap water and some households still use 
water from Ba Dam River in daily life. Tap water is provided by the Center for Rural Water 
Supply and Environment Sanitation. 
 
Current status of communications: Since rural living is now remarkably improved, the 
majority of people in the commune use mobile phone for communication. Currently, local 
people mainly use the telecommunication network of Viettel. 
 
1.4. Main contents of project 

1.4.1. Objectives, scope of project 

 
Objectives of project 

 
The investment for the construction of the project "Can Tho Solid Waste (domestic waste) 
Treatment Plant" will be implemented to achieve the following objectives: 
 
- To solve the urgent demands for waste treatment in Can Tho city, reduce waste pollution 
in the city, extend landfill lifespan, further improves living environment for city residents 
and enhances urban landscapes. In addition, the project provides new employment 
opportunities in the environmental field for local labor force, creates opportunity to 
approach the advanced technology for local youth workforce; and 
- To convert waste into electricity and promote recycling. Based on the waste characteristics 
of Can Tho city, it is estimated that each tonne of waste can generate 300-400 kWh of 
electricity. The electricity generated by the project will be used to operate machinery and 
electrical systems in the plant and some electricity will be sold to the Th i Lai power 
company. 
 

Scope of project   

 
Spatial scope: The project is invested for construction on the land lot with a total area of 
53,066.3 m2 within the planned complex of waste treatment in Thoi Xuan District, Truong 
Xuan Commune, Th i Lai District, Can Tho City. 
 
Time scope: The entire process of project implementation includes three phases: 
- Preparation phase  
- Construction phase  
- Operation phase 
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1.4.2. Project Scale and Structure 

 

Project scale 

 
The project is built on land lot with a total area of 53,066.3 m2. The construction area of the 
project is shown in the following table: 
 

Table 1.1 Construction area of the Project 

 

Content Area Rate % 

Total land area (m2) 53,066.3 100% 

In which 

Plant area (m2) 27,038.17 51.0% 
Road area (m2) 6,636.55 12.5% 
Auxiliary facilities area (m2) 4,360.17 8.2% 
Green Area (m2) 15,031.46 28.3% 

Total floor area (m2) 21,833.08  
Source: Project Description Report, 2017 

 
The plant area is 27,038.17m2, accounting for 51% of the total project area. The remaining 
area (49%) is reserved for green spaces, lakes and roads. Priority is given to the species of 
trees which can grow under local soil conditions (aluminum-rich soil) and can help achieve 
deodorization and decontamination. 
 

Project Structures 

 
Construction of a waste treatment plant with the capacity of 400 tonnes/day including the 
main structures as shown in the following table: 
 

Table 1.2. Main Structures of the Project  

 

No Name of Structure 
Construction 

area (m2) 

Total 

floor 

area (m2) 

Number 

of floors 

Height 

(m) 

1 Main plant area 8,185.65 17,505.2 5 42.03 
2 Chimney 45.5   ~80 
3 Waste truck roads 1,248.9   7.3 

4 Integrated water pump station 596.5 208.3 1 6.8 

5 Cooling tower 237,6  1 11 
6 Oil pump house 186.5 143.7 1 5 
7 Weighing station 120    
8 Weighing house 64.7 55.2 1 3.60 
9 Security room 50.85 40.3 1 3.60 
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No Name of Structure 
Construction 

area (m2) 

Total 

floor 

area (m2) 

Number 

of floors 

Height 

(m) 

10 
Waste leachate treatment 
station 

1,868.4 2,012.4 2 12.5 

11 Temporary fly ash storage 1,500 1,500 1 23.5 
12 Staff canteen 480.3 414 1 4.5 
13 Dormitory 759 3,036 3 13.05 
14 Rainwater tank 105  1  
15 Recycling station 2,856  1  

Total 19,171.18 21,833.08   

 

The Auxiliary Structures of the Project 

 
Transport network  

 
A new transport network is built to connect all functional areas together. 
 
To build a new access road linking the factory area to the provincial road 919 with 19m in 
width (in which the roadway is 7m, walkways of 3mx2, slope of 3m on each side) and road 
network within of the plant area. 
 

Water supply system  

 

Water sources: From Truong Xuan B water supply station through pipeline to supply water 
No.13 (D168) along the Bon Tonneg – Mot Ngan Road to the plant area via pipes uPVC 
D168, uPVC D100. It is expected that 950 tonnes of water will be supplied daily by Truong 
Xuan B water supply station to the plant. At the same time, around 780m3 of water will be 
drawn from canals near to the project site. Onsite treated wastewater will be also utilised to 
meet the water needs during operation stage, and around 500m3 of drinking water will be 
provided by another potable water supplier. 
 
Piping network to ensure adequate supply of water for daily water use and fire protection 
purpose. 
 
Fire protection water supply system will be built in accordance with regulations. Fire 
hydrants are located less than 150 meters intervals along the roads.  
 

Drainage system  

 

Rainwater drainage 
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The rainwater drainage system is separately designed  from the wastewater drainage system 
and is collected by centrifugal concrete sewer system (D = 400 - 600) along the pavements 
of the traffic road; Slope direction, slope of rainwater drainage system is designed 
according to transportation system. 
 
The amount of water from the surface of the road is collected through the pit system 
arranged along the roads with the prescribed distance. 
 
After the rain water is collected into the main sewer, it is released from the plant area in the 
southeast main drainage gate of the plant and drained to sewerage areas as planned.  
 

Waste water drainage 

 
Waste water drainage system is separated from rain water drainage system. Waste water in 
the planning area is mainly waste water from the administrative area, waste water from the 
waste treatment area. 
 
Leachate is used vertical-axis pump to pump into centralized waste water treatment area, 
after the treated process, it is utilized to serve water needs in the operation of the plant. 
 

Power supply system 

 
The overhead medium-voltage transmission line has a voltage of 22kV. The transmission 
line will start at No.1 pole tower inside the Waste-to-Energy plant and end at No.181 pole 
tower outside the 110/22kV Th i Lai substation. It will use the aluminum cable with ACX 
24kV-3x240mm2 + AC 150mm2. Total length of the transmission line will be aabout 
12km. 
 
The underground medium-voltage transmission line has a voltage of 22kV. The 
transmission line will start at No.181 pole tower outside the 110/22kV Th i Lai substation 
and end at 479 electric cabinet of 110/22kV Th i Lai substation. It will use the buried cable 
with 24kV CXV/Sehh/Dsta/XLPE/PCV 24kV-3x300mm2. Length of the line will be 115m. 
 

Lighting system 

 
Power system for lighting is arranged on the roads. The lighting cable is hidden 
underground in the technical ditches. Lighting system will be newly built with high pressure 
lamps, rating power from 150-250W. Lighting poles are used with galvanized steel poles. 
  
1.4.3. Measures for organizing construction, construction execution technology 

 
Geodetic survey work  
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The layout of the items and the correlation between the items in the factory were considered 
in accordance with the technology requirements. The accuracy requirements of surveying 
are relatively high, and the following tasks will be carried out during construction: 
 
Warranty, registration and calibration of instruments: All calibrators, water levelers, 
theodolites must be checked and calibrated and checked under the conditions of use. The 
verification and calibration of the surveying equipment shall be carried out in accordance 
with the approved regulations and implemented by the functional agency. Before carrying 
out the task of surveying, all equipment of surveying equipment must be checked and can 
only be used after satisfactory and accredited inspection certificate. There must be a 
registration deadline, the equipment expired registry will not be used for testing and must 
be brought to calibration, re-test. 
 
Arrangement and testing of the standard surveying grid: In order to establish the geodesic 
screening system, after receiving the landmark of the project, the establishment of a grade 
1 geodesic net shall be established in the project area. This grid is periodically checked in 
accordance with the verification parameters, technical requirements for the grid monitoring. 
 
Benchmarks setting: Setting benchmarks that are appropriate to the site characteristics, 
usually located along the road, in locations that are not affected during construction. Set up 
the principle of not affecting the construction and facilitate the task of surveying, stable and 
stable, using for a long time. The benchmarks are located at the convenient locations of the 
main and outer structures at the fixed corners and the extended positions of the main 
structure. Standard benchmarks are made in accordance with each type of structure and are 
convenient for the placement of the tracker. Standard molds of normal structure are 
arranged in square grid, convenient for simple calculations, easy for survey and high 
accuracy. Standard markers are mounted on hard mortar or concrete pillars. Standard 
landmarks are marked and securely protected. 
 
Defining benchmark: The tanker is used with a measurement length not exceeding 70m. 
Note that the forward and backward viewing distances are essentially the same, and both 
the viewfinder and the mount point must be stable. In the process of using the water level, 
minimise the intermediate points. If possible, conduct follow-up observation twice "before-
after-after-before". 
 
Foundation treatment by foundation compacting method  

 
Process for compaction: from deep to shallow, usually underfill compaction below the 
required level, to the middle layer and top layer. After completing the compaction work, 
compact the surface with a small power compactor. In small locations, use small lagoons, 
squirrels. Ditch work is carried out with high specifications to determine for design and 
test. The bounce of the compactor must be uniform, and the position of the compactor must 
be accurate, the humidity in the compacted area must meet the technical requirements. The 
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amount of water that accumulates in the pool accumulates within the reasonable time. After 
each lagoon, the water hole is filled to the elevation with new soil or surrounding soil before 
the lagoon. After deep compaction, dig pit and pour concrete underlay. The compaction 
time at the compaction site is determined according to the chart between the compaction 
time and the base settlement that was determined during the compaction. Break time will 
be specified between compaction to suppress excess pressure of water inside the soil. The 
next compaction is done after the soil layer is stable. The interval between the two times is 
usually from 1 ~ 4 weeks. The range of compaction must be greater than the area of the 
foundation. The moisture of the embankment will be controlled to ensure that it is within 
the permitted humidity range. If lower than the allowable humidity, it will increase the 
humidity of the soil by irrigating the lagoon. The amount of water added must be 
determined by calculation and the addition time is 12 hours prior to compaction. Watering 
should be uniform for deep penetration into soil. 
 
Compaction of the embankment is implemented during the rainy season, excavation of 
drainage ditches around the structure and ditches near waterways to prevent rainwater from 
entering the building; The middle area will be covered higher, the coefficient of water 
content in the soil to comply with the technical requirements;Landfill and leveling work is 
carried out carefully to ensure a 1% ~ 2% slope of the surface drainage, landfill and leveling 
are carried out alternately; The accumulated water will be released and the mud and litter 
on the surface will be removed at the appropriate time after the rain, then leveled again; 
The pits after the lagoon will cover the higher elevations around and immediately 
compaction. 
 
Measurement and reporting during construction must be complete, including bounce test 
and crusher capacity, check for shaft deflection at lagoon site, hole location, lagoon time 
For each area and calculation of subsidence for each cycle and detailed reporting of other 
parameters as well as construction conditions in accordance with quality management 
regulation. 
 
Foundation construction method 

 
The foundation construction process is as follows: Establishment of geodesic point for the 
item,ă positioningă centeră ofă pileă →ă diggingă foundationă →ă diggingă drainageă ditchă →ă
foundationă compactingă →ă pouringă concreteă liningă →ă re-positioning axis heart of 
foundationă→ăReinforcementăinstallationă→ăCoffaăandătreeăinstallationă→ăInstallationăofă
foundationă boltă (ifă any)ă →ă Structurală concreteă pouringă stageă 1ă →ă Steelă pendantă →ă
Positioningănailă→ăFoundationăcoffaăfittingăstageă2ăandămomentumă→ăpouringăconcrete 
foundation phase 2. 
 
1.4.4. Production – operation technology 

 
Study the composition and characteristics of domestic waste in Can Tho city 
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Volume, composition and characteristics of solid waste  

 
Reports on the environmental status of Can Tho City by 2010 and Can Tho Department of 
Natural Resources and Environment (2012) indicated that the average solid waste per 
person was 0.69 - 0.78 kg/person/day and almost accurate with the actual survey data from 
the Center for Rural & Urban Environmental Planning and Research. With a population of 
1,199,539 people in Can Tho, 792,400 people in urban areas, 66% in rural areas and 
407,139 people in rural areas, are representing 34%. The total volume of solid waste 
discharged in the whole city was about 860 tonnes/day, of which solid waste from districts 
and towns was about 650 tonnes/day. 
 

Figure 1.5 Composition of Solid Waste in Can Tho City 

 
 
The survey on the composition of domestic solid waste in Can Tho City showed that the 
main components are biodegradable organic substances such as vegetables, leftovers, 
leaves and so on which account for 75-80% of wet weight; Plastic rubber accounts for 
13.6% and other wastes account for 6% and metal waste accounts for the lowest proportion 
of 0.6%. 
 
Components can be used for treatment of compost fertilizer accounts for 65 - 75%; Toxic 
components account for 2%; Recycled components (metals, plastics, paper and glass) 
account for 15-25% and account for the other components in 8%. 
 
Based on the proportion of the components of solid waste mentioned above, the solid waste 
composition is estimated as follows: 
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The components of urban daily solid waste of Can Tho city to 2020 - 2030 is about 856 - 
1,077 tonnes/day for organic components; 198 - 490 tonnes/day for recyclable waste; 252 
- 376 tonnes/day for other ingredients. 
 
The referred waste composition in different income countries is shown in the following 
table: 
 
Table 1.3 Distribution of Waste in Urban Residential areas in Low, Middle and High 

Income Countries 

 
No Composition 

(%) 

Low income 

countries 

Medium 

income 

countries 

High income 

countries 

Organic substances 

1 Redundant food 40-85 20-65 6-30 
2 Paper - - 5-15 
3 Cartonne 1-5 2-6 2-8 
4 Plastic 1-5 2-10 2-6 
5 Fabric 1-5 1-4 0-2 
6 Rubber - - 10-20 
7 Leather -   

Inorganic substances 

1 Glass 1-10 1-10 4-12 
2 Tin can 1-5 1-5 2-8 
3 Other metals 1-40 1-30 1-4 

 

Source: Solid Waste treatment and management Textbook, Nguyen Van Phuoc, Construction 

Publishing House, 2008. 
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Table 1.4 Analysis of physical components of domestic waste in Can Tho  

 

Parameters 
Total 

sample 
Sand, 
gravel 

Glass Metal Paper Plastic Rubber Fabric Food 
Kitchen 
waste 

Moisture 

Raw waste 
composition 

- 18.02 0.02 2.58 12.9 14.19 0.03 5.81 15.48 30.97 - 

Total general 
waste 

composition 
100 5.56 0.01 0.08 5.04 5.24 0.01 1.96 8.18 3.90 70.02 

Dry composition 100 18.55 0.03 0.27 16.81 17.48 0.03 6.54 27.28 13.01 - 
Dry composition 

can be burned 
- - - - 20.72 21.54 0.04 8.06 33.62 16.03 - 

       

Source: Institute of Science and Environmental Technology, 2016 
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Table 1.5 Analysis of the chemical composition of waste 

 

 Volatiles C fixed Ash level Moisture 
Dry composition of waste can 

be burned 
89.34 % 0.23 % 10.43 % 7.11% 

Dry composition of waste 12.42% 76.60 % 11.52 % 0 % 
Composition of waste 3.70 % 22.83% 3.45% 70.02% 

 

Source: Institute of Science and Environmental Technology, 2016  

 

Situation of solid waste treatment in Can Tho City 

 

Can Tho City currently does not have a solid waste treatment plant using a closed process 
to recycle waste for the production of other products (such as organic fertilizers, recycled 
plastics and so on.). Solid waste treatment technology in Can Tho mainly has two main 
types as follows: 
 
Recycling, reuse of solid waste: Recycling and reuse of solid waste is planned without any 
action, recyclable solid waste such as metals, plastics, glass are classified and collected for 
free recycling units. For other solid waste such as leftoversand vegetables, which can be 
used as food for animals and pets at home. 
 
Waste burying: The whole city has 10 official landfill sites in the districts, including the 
Dong Thanh garbage dump in Cai Rang district which is currently closed due to overload. 
 
After stopping to bury solid waste at the Long Tan landfill site of Can Tho City, where 
treated about 90% of the city's solid waste, in early 2014, Phuoc Thoi Waste Treatment 
Plant in O Mon district started operating. This plant is a temporary and open waste landfill; 
solid waste here was manually burned and did not meet the hygiene requirements. Solid 
waste was concentrated into piles and covered with fabric to create stench. Can Tho City 
started building a solid waste treatment plant in Phuoc Thoi ward, O Mon district with an 
area of 47 hectares. 
 
Landfills have not constructed with guaranteed technical procedures and some landfills are 
located in lowland areas where the most common disposal treatment methods are burial 
sites, surrounding burial sites, burning. As a result, pollution problems (stench, waste water, 
etc.) generated from these landfills has caused pollution to the city's water supply.
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Table 1.6 Current Situation of Solid Waste Treatment Facilities in Can Tho City 

 

No Existing Landfill Service Scope 
Year of 

Operation 
Existing Status Area Treatment Technology Remark 

1 
Landfill in Chau 
Van Liem Ward, 
O Mon District 

O Mon District 2008 The landfill is 
overloaded 

0.4 ha No solid waste treatment 
technology used, only 
preliminary treatment. 

Operated 
until 2014 

2 

Temporary solid 
waste treatment 
facility in Phuoc 
Thoi Ward, O 
Mon District 

The districts of 
Ninh Kieu, Binh 
Thuy, Cai Rang, O 
Mon 

2014 Temporarily 
stopped 
operating to 
complete 
wastewater 
treatment area 

 
 
 

 

10 ha dumping garbage into 
storage temporarily; 
Spray chemicals every 
day to handle odors; Kill 
flies and spread lime 
disinfection and kill 
germs. 
When the pit is filled, 
spray a layer of 
chemical on the surface 
and covered with 
waterproof HDPE 
tarpaulin to prevent 
environmental pollution 
and speed up the 
decomposition process. 

 

3 

Tan Long waste 
dump (in Hau 
Giang province) 

The districts of 
Ninh Kieu, Cai 
Rang, Binh Thuy 
and neighboring 
districts 

 Closed 20.2 ha   dumping garbage into 
storage temporarily; 
Spray chemicals every 
day to handle odors; Kill 
flies and spread lime 
disinfection and kill 
germs. 
When the pit is filled, 
spray a layer of 
chemical on the surface 
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and covered with 
waterproof HDPE 
tarpaulin to prevent 
environmental pollution 
and speed up the 
decomposition process. 

4 

Landfill in Trung 
Kien Ward, Thot 
Not District 

Thot Not District 2009 In operation 0.97 ha Open junk and spray 
chemicals to kill flies 
and burn. 
Small scale incinerators. 

Operating 
until 2017 

5 
Landfill in Thanh 
Hoa Ward, Thot 
Not District 

Thot Not District 2009 Out of 
operation 

0.2 ha Open and spray 
chemicals to kill flies 
and burn. 

 

6 

Landfill in Dong 
Hiep Commune, 
Co Do District 

Co Do Commune, 
Th i Lai District, 
Ninh Kieu District 

2010 Expansion of 
more 5 ha 

1.1 ha Open junk and spray 
chemicals to kill flies 
and burn. 
 

Works 
until 2017 
when new 
solid waste 
treatment 
facilities 
are built 

7 

Residential waste 
treatment area, 
Thanh Quoi 
Commune, Vinh 
Thanh District 

Vinh Thanh 
District 

2010 In operation 0.2 ha Backfill by sanitary 
means associated with 
wastewater treatment 
system. 

Works 
until 2017 

8 

Burn land in 
Thanh Loc 
Commune, Vinh 
Thanh District 

Vinh Thanh 
District 

2006 Out of 
operation 

 Burning solid waste by 
oil 

 

9 
Dong Thanh 
garbage dump 

Cai Rang District  Closed 5 ha Open junk and spray 
chemicals to kill flies 
and burn. 
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10 

A pilot solid waste 
treatment plant in 
Cai Rang District 

Cai Rang District 2014 In operation 912 m2 Solid waste is burned by 
Japan's Sankyo 
technology without 
using fuel. 

Works 
until 2016 
when new 
solid waste 
treatment 
facilities 
are built 
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Figure 1.6. Location of the Existing Landfills Near the Proposed Project 

 

 
 

Determine the design value of waste heat of Can Tho waste incinerator project  

 
Based on the project's required scale of treatment of 400 tonnes of household waste, the 
design temperature is 6280kJ/kg, considering in some respects the technical reliability of 
the incinerator technique, production convenience, difficulty in installing equipment, 
managing risk, this project will build 01 stove burner type burning capacity of 400 tonnes 
per day, processing capacity is 400 tonnes of garbage per day.The processing capacity of 
each line is 400 tonnes per day, the annual operation time of each production line is 8,000 
hours. The scope of change of heat load of the incinerator is 60% ~ 110%, the scope of 
change of waste treatment is 70% ~ 110%, the operating range of the furnace is regulated 
in the range of 4187kJ/kg ~ 7900 kJ/kg. 
 
Highest point: LHV = 7900 kJ/kg 
Design Point (MCR): LHV = 6280 kJ/kg 
Lowest point: LHV = 4187kJ/kg 
Additional point to support fuel burning: LHV = 4400 kJ/kg 
 

Table 1.7. Table of Heat Value Analysis of Domestic Waste in Can Tho  

 

High heat value (dry component of burnable garbage) (kJ/kg) 20,779.08 
Low heat value (dry component of burnable garbage) (kJ/kg) 19,300.04 
Rough heat value of waste (kJ/kg) 8,444.77 

 

Source: Institute of Science and Environmental Technology, 2016 
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Burning diagram 

 

The horizontal axis of the burner diagram represents the amount of burner treatment 
(number of tonnes of garbage per hour, average value); the vertical axis represents the 
thermal load of the incinerator/boiler (MW thermal capacity, dynamic average). In the 
combustion diagram, it shows a fixed heat value curve (kJ/kg), with a steep gradient starting 
at the origin. The value of the heat and the amount of heat produced for the heat output. 
Burner load diagram is as follows: 

 

 

Figure 1.7. Combustion Diagram of Incinerator of the Project  

 

 
 
 
From the diagram above, the standard waste volume of the incinerator is 16.67 tonnes per 
hour, the largest is 18.33 tonnes per hour; The design low calorific value of waste is 6280 
kJ/kg, the range of low calorific value of waste into the incinerator is 4187kJ/kg ~ 7900 
kJ/kg, the amount of waste in the incinerator can fluctuate within 70%-110% of standard 
waste, calorific value of waste  in the incinerator can fluctuate within 60%-110% of the 
standard value. 
 
In the above diagram, operating in the ABCDE area, the incinerator does not add any 
auxiliary combustion fuel that can work continuously, stably, and can meet the exhaust 
temperature requirement of 850oC, Stop for 2 seconds. At the same time, the incinerator 

Y: Heat load (GJ/h) 

Overload working 

Stable Combustion zone 

Additional fuel Combustion area  

Combustion 

volume (tons/h) 
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can operate at over 110% of the standard capacity (expressed in DCBB'C'D 'area in the 
diagram above). 
 
When the garbage heat value in the incinerator is less than 4400 kJ/kg, the combustion aid 
will automatically inject additional auxiliary fuel burned into the furnace based on the pre-
set point temperature in the exhaust pipe to ensure the temperature in the furnace to reach 
8500C, stopped in 2 seconds.   
 

The technological process of waste burning for power generation  

 

The technology of waste burning for electricity generation of the project has been approved 
by the Department of Science and Technology of Can Tho City in the official letter No. 
539/SKHCN- QLCN dated 26/05/2017 on giving technology comments of the project 
"Solid Waste (domestic waste) Treatment Plant”. The technology of the project was 
developed and researched by Belgian technology. 
 
The process of waste to energy is as follow: 
 

Figure 1.8: Process Flow of the Waste Incineration Plant 

 

 
 

Technology process 

 

Entire technological process of this plant comprises of systems such as waste receiving, 
incineration, heat recovery, flue gas purification, slag and ash treatment. 
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Waste from the plant will be provided by the Can Tho City Department of Construction 
and classified as household waste before delivering to the plant. Can Tho City Department 
of Construction is responsible for classifying waste to ensure that no hazardous ingredients 
to meet the acceptable level of waste in the plant as agreed between the parties 
. 
After passing the weighing station, waste truck from transportation gate into the plant shall 
enter the unloading area to put the waste into the waste bunker; the unloading area is 7m 
height. Waste shall be kept in the waste bunker for 5-7 days. The waste bunker is a close 
construction works with the negative pressure condition when it is operated. The waste 
bunker is the semi-underground structure and its height is - 6m. Waste is caught by the 
crane grab to the hopper of the incinerator, then passed through the chute to the feeding 
grate, and then evenly sent to the incinerator for combustion by the feeding grate. 
 
The combustion air required for the combustion of waste is divided into primary air and 
secondary air due to its different effects. Primary air is taken from the waste bunker, the 
waste bunker is maintained at a negative pressure to ensure that the odor will not escape. 
After the primary air is heated by the steam air preheater and is sent by a fan to the 
incinerator through the plenum at the bottom of the incinerator. The secondary air is sucked 
from the upper part of the boiler, sent into the incinerator by the pressure of the secondary 
fan, so that the flue gas produces strong turbulence, in order to eliminate the loss of 
chemical incomplete combustion and the combustion of carbon particles in the fly ash. 
 
Incinerator is equipped with ignition burners and auxiliary burners, using diesel fuel as 
auxiliary fuel. Ignition is initiated to spark and increase temperature. When the waste 
calorific value is low and the water content is high, the flue gas temperature at the furnace 
cannot be maintained above 850°C (at temperature of over 850℃, within 2 seconds, 
99.99% of dioxin shall be fully dissolved). At this time, the auxiliary burner is activated to 
increase the furnace temperature and stabilize the combustion. During the shutdown 
process, the auxiliary burner must be started before stopping the waste feed until the waste 
is completely burnt inside the grate. 
 
The waste passes through the three areas of drying, burning and burning on the grate. The 
flammable components in the waste have been completely burned. The slag has fallen into 
the slag removal machine. The slag is then pushed to slag pit. The slagging machine seals 
the water and cooling slag effect. A bridge type grab crane is arranged above the slag pit 
and load slag into the car and carry out comprehensive utilization. 
 
The high-temperature flue gas generated by the combustion of waste is cooled by the heat 
recovery boiler to 190°C and then enters the flue gas purification system. Each incinerator 
is equipped with a flue gas purification system. The flue gas purification system adopts 
SNCR + Semi-dry spraying tower + Dry acidification system + Active carbon spraying 
system + Baghouse filter + Chimney, the SNCR system interface is set up in an appropriate 
position in the incinerator furnace. Firstly, the flue gas enters the reaction tower, and is fully 
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mixed with a certain concentration of lime slurry injected and undergoes a chemical 
reaction to remove the acid gas in the flue gas. The activated carbon and slaked lime powder 
are sprayed into the flue between the reaction tower and the baghouse filter to further 
remove the acid gases and adsorb the heavy metals and dioxins in the flue gas. After the 
dust and reaction products in the flue gas is removed by the baghouse filter, flue gas is sent 
to the chimney through the induced draft fan and discharged to the atmosphere. 
 
The heat recovery boiler uses water as the medium to absorb the heat from the high-
temperature flue gas to generate superheated steam 4.0 MPa, 400° C. The steam drives the 
turbine generator to generate electricity. Some of the generated electricity is used to 
energize the plant, another is connected with the national power grid. 
 

Table 1.8. Heat Recovery Boiler Parameters and Turbine Generators  

 

Item Unit Parameter 

heat recovery boiler 

Number of heat recovery boiler Pcs 1 
The waste processing capacity of this 
project 

Tonnes/day 400 

12. Rated steam output Tonnes/hour 32.62 
Rated steam output pressure Mpa G  4.0 
Rated steam output temperature ℃ 405 
Working pressure of the boiler Mpa G  4.5 
Working temperature of the boiler ℃ 257.4 
Supply water temperature of the boiler ℃ 130℃ 
Discharge rate % ～2 
Exhaust gas temperature ℃ 200 -5，+10  
Resistance pressure to flow gas Pa ～800 
Thermal efficiency of the boiler % ≥81 

Turbine unit 

Number of turbines Pcs 1 
Model  N7.5-3.9/395 
Rated capacity MW 7.5 
Standard rotation speed RPM 3000 
Input gas pressure Mpa 3.90 
Input gas temperature ℃ 395 
Input air flow Tonnes/hour 39 
Emission pressure Mpa(a) 0.0075(absolute) 
Number of generators Pcs 1 
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Item Unit Parameter 

Rated capacity MW 7.5 
Standard voltage kV 10.5 
Power factor  0.8 

Standard rotation speed RPM 3000 

Cooling by wind  Cooled by wind 
 

The process of residual heat converting into electricity 

  

The figure below is the process of converting the chemical energy of the incinerate process 
into electricity: 

 

 
 

The steam system of  the power plant converting heat into kinetic energy: 

 
Desalination water from the desalination tank  deoxidizing equipment by heating  
water supply pump  water supply control room  energy saving device  air balloon 
 water pipe  interconnected equipment   cooling water  air balloon  saturated 
steam  low-level heating  intermediate heating  high-level heating  heat reducing 
device  air collection device  main air isolation door  Accessing door  Main air 
duct  Electric main steam turbine  Automatic main steam valve  Turbine  Steam 
evaporator  Heat collector for condensate  Condensate pump  Heating element  
Low-pressure heating device  Deoxidizing equipment, complete of the circulation cycle. 
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Turbines converting heat into kinetic energy 

 
High-temperature and high-pressure steam from the residual heat furnace through the main 
air pipeline into the turbine, the steam propels the turbine rotor rotating at a rate of 3000 
rpm. 
 
Rotor of turbine leads rotor of generator for synchronous rotation. Generators made by 
Stator and Rotor, the Stator winded with 3 coils, the distance between each two windings 
has a certain number of slots (corresponding power angle is 120 degrees), in Rotor through 
DC current ( electro-magnetic exciting) to create magnetic field, Rotor movement means 
cutting the magnetic current flow of the coil of Stator, the coil of Stator will generate the 
induced voltage, between each phase of the coil is 120 degree electric angle, therefore, the 
Generators will generate three-phase voltage in deviation of 120 degrees, voltage of 
10.5KV, frequency 50Hz. 
 

 
 

Power system 

 

The electricity generated from the generator will go to the 10kV distribution room. One 
part of it will pass the transformer converting from 10.5KV voltage to 400V supply for the 
whole plant use. In plant, it is installed the power security system, when the main equipment 
encounter malfunction, the equipment in the power plant is safe. 
 

Figure 1.9: Distribution equipment of 10.5KV 
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Figure 1.10: Distribution equipment of 400V 

 

 
 
The remaining electricity part will be passed through the step-up substation from 10.5KV 
up to 22KV transmitted to the power grid. 
 
According to the master design and installation of entire plant, the key system of this project 
is to implement and perfect the main waste treatment process. Therefore, the system can be 
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divided into main system, auxiliary system, and periphery from the primary and secondary 
classification of the process line. Three parts of the system, including: 
 

1. Main technology system is constituted from subsystem hereunder: 
1）Waste receiving and supplying system 
2）Waste incineration system 
3）Support of burning system 
4）Heat recovery system 
5）Flue gas purification system 
6）Slag and ash storage system 
7）Automatic control system 
8）Electrical system  

2. Auxiliary technology system is constituted from subsystem hereunder: 
1）External water supply system 
2）Fire water supply system 
3）Air compression system 
4）Air conditioning system 

3. External system is constituted from subsystem hereunder: 
1）Fly ash solidification station 
2）Environmental protection infrastructure 
3）Equipment maintenance infrastructure 
4）Service and office life infrastructure 

 
Description of the technology of incineration for power generation   

 

Waste receiving, storage and transportation system 

 
After it is transported to the plant through the inspection and weighting, the truck enters the 
waste receiving lobby to unload to the waste bunker. After use, the crane truck mixes the 
wastes then wastes shall be put into the incinerator. The system comprises of facilities as 
follows: weighing station, waste receiving lobby, automatic discharging gate, waste bunker, 
crane and automatic measuring system.  
 
Inspecting and weighting: Qualified testing trucks may pass the weighing station to enter 
the buildings as prescribed by the plant.  
 
Frequency of transporting domestic wastes for the treatment scale is 400 tonnes/day, slag 
and ash generated during production as well as other materials are abundant, e-weighing 
station must be installed. The weighing level varies 0-60 tonnes, the minimum index is 
10kg. Each weighing station is provided with load cells and automatically operated. The 
operation time since figure readings till completion must not exceed 15 seconds. The head 
signal alarm is installed in front of each weighing station to adjust the traffic density into 
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the station. The computer system is installed to process the data for each weighing station. 
It is possible to complete a series of works agreed by the parties such as statistics of quantity, 
accumulation and printing sheets. Moreover, a workstation is installed inside the weighing 
room to record and save the files. In the normal operating conditions, it may supervise and 
control the functions of printing sheets, available to connect with the data and central 
control room.  
 
Weighing station uses completely automatic floating SCS series, mainly built from the scale 
body, load cell and weight display. Main features and functions: Modularization without 
foundation hole, simple and convenient installation; having special power transmission 
mechanism. It is possible to maintain the vertical load bearing condition to reduce the thrust 
and ensure the limit; the loop sensor for waterproof, anti-humidity, high accuracy and long-
term stability. Smart weight display meter may display the gross weight, tare weight, net 
weight. It is possible to preset the net weight, store and remember long time, multiple 
functions, high accuracy, quick display speed; Available standardized output for the printer. 
It is compatible to connect with PC, printer and big display.     
 
Unloading hall: After the truck is weighted, it follows the instructed line and lamp signal 
to discharge waste to the unloading hall. Unloading hall is used to make truck to enter and 
turn, load/unload and exit as well as conduct temporary repair and test for the truck. 
 
In the waste crane control room, waste gate control panel is installed. The crane operator 
depends on the waste storage condition of waste storage tank to select and guide how to 
transport waste to the concerned gate to unload. Through the signal lamp, the truck is 
instructed to turn to the designated unloading area to automatically discharge to the tank. 
Unloading hall is closely arranged. The indoor unloading hall is arranged with the fan (air 
curtain) to prevent the bad smell from the unloading area, mosquitoes and flies. In order to 
ensure safety, barrier threshold is installed at the unloading gate to prevent the truck from 
over tilting into the tank.  

 
Unloading hall is high and closed. After weighting, the truck passes through the slope to 
enter the unloading platform.  
 
Unloading hall is 1% wide slope towards the waste warehouse. Leachate from the truck 
flows to the installation floor in front of the warehouse door, pipeline to the waste collection 
tank.  
 
Automatic unloading door: In front of the unloading door, there is a signal lamp installed 
for guiding the truck to ensure high speed waste transportation, convenient for the truck to 
enter to unload the waste. The works items are constructed such as vehicle barrier threshold 
to prevent the truck from overturning into the tank, prevent the walls and columns from 
colliding into the door. In order to ensure harmonic operation between the unloading door 
and bucket, the opening signal of the unloading door is transmitted to the bucket operation 
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room. In order to prevent noise, bad smell and hazardous dust from the tank to be diffused 
into the air, unloading door is airtight, resisted against abrasion and collision. 
 
Due to automatic control and convenient safety measures, the unloading time of the truck 
(since starting weighing at the weighing station till unloading area/unloading till the truck 
exits the weighing station) does not exceed 10 minutes. Generally, it is completed within 5 
minutes.  
 
The control method of the unloading door is semi-automatic opening door and remotely 
control mode may be applied.  
Waste bunker: Waste bunker stores the waste, regulates the waste volume. It may be used 
to mix waste, dehydrate and regulate the waste quality. The bunker design needs to be 
calculated for the future expansion.  

 
In order to determine the bunker capacity, firstly it is required to calculate the daily provided 
waste volume which may have significant change. Secondly, primary waste to be put into 
the plant having high water content must be considered. It must be stored in the tank for 7 
days or more so that the leachate may be drained out, ensuring stable combustion in the 
incinerator. In order to minimize the occupied area of the bunker, increasing the useful 
capacity of the bunker, the bunker should be designed by piling at a side. According to the 
actual operation, leachate volume generally occupies more or less 25% of waste volume 
inside the incinerator and waste water content is relatively high, it is expected to calculate 
total leachate volume shall be more or less 35%. 
 
The project waste bunker is characterized by steel reinforcement, semi-underground and 
close structure, anti-corrosion functions and the reinforced concrete tank is always active 
under negative pressure status.  
 
Air in the bunker is pumped to the incinerator to control the bad smell from discharging 
and the methane accumulation and ensure negative pressure in the bunker.  
 
Upper the bunker is equipped with the crane control room. The room is well ventilated, 
continuously circulated with the outside and completely isolated with the tank. Crane 
operator has the panorama views on entire bunker. 
  
Due to high waste water content, leachate is discharged during the storage process. 
Therefore, the bunker design must be beneficial for draining leachate. Waterproof design 
is applied for the bunker bottom which has a certain slope. The wall bottom in front of the 
tank is surrounded by stainless steel grid to make the leachate to be collected to the tank. 
Collected leachate is pumped to the wastewater treatment station for processing.  
 
The bunker, leachate collection ditch and wastewater collection tank are processed with 
anti-corrosion to prevent the leachate from corroding the wall bottom concrete. The 
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leachate collection ditch and collection tank are further equipped with the suction device to 
remove the bad smell into the tank when repair is initiated.  
 
Proper camera is installed in the bunker to supervise the tank operation and send the signal 
to the central control room.  
 
Upper crane rail height is designed with sufficient space so that crane truck may smoothly 
mix, stir and pile; the inspection platform is designed to repair the crane truck at two ends 
of the tank. The tank is designed with the firefighting system; intensity of side wall and 
bottom tank may resist the collision of bucket.   
 
Leachate collection and transportation: Due to high waste-based water content, waste 
storage process is recorded with leachate from the waste. Therefore, the tank design must 
be beneficial for flowing such water flow, the bunker is designed with waterproof and the 
bottom wall in front of the tank should be installed with the stainless steel grid so that the 
leachate may flow to the temporary leachate tank. When collected leachate is reached to 
the certain quantity, it shall be pumped into the leachate treatment station for treatment. 

 
Waste water content is high; waste storage capacity in the bunker will generate a certain 
water volume to be leaked from the steel grid in the tank bottom.  
  

Figure 1.11: Waste Leachate Collection Diagram 

 

 
 

Auxiliary ignition system 
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The boiler ignition system is constituted by fuel oil system, furnace combustion, ignition, 
flame detector as well as control and safety device. 
 
The fuel oil system is made up of oil tanks, oil filters and oil pumps, using a control tube, 
supply tubes and oil recuperation connected to the furnace combustion. 
 
This project has installed a tank of 20m3 capacity, two oil pumps, one for 1 backup and oil 
discharge pressure of 1.6Mpa. 
 
Waste incineration system 

  

The incinerator is fitted with feeding funnel, sliding chute and feeding machine. waste 
inside the feeding funnel flows through the sliding chute and put into the grate, evenly. The 
feeding machine depends on the heat recovery boiler and waste nature to control the feeding 
speed. 
 
The bottom of feeding funnel is installed with the closed isolation valve gate. In case of 
mandatory situation, it is possible to isolate the feeding funnel with the furnace entrance. 
The leachate collection funnel is provided under the furnace’s feeding machine. Leachate 
is collected through pipeline, transported to the water collection tank and concentrated 
treated. Controller of the feeding machine is put into distributed control system (DCS).  
 
Incinerator’s feeding system is formed by feeding funnel, sliding chute (including 
expansion section) and feeding machine.  
 

Figure 1.12: Feeding System of Incinerator 
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1) Feeding funnel 
It functions to receive the waste from bucket of waste crane in accordance with the its 
weight to continuously feed waste for the furnace. The feeding funnel is formed by 
trapezoid frame. The shape and dimensions of funnel are ensured when the bucket is fully 
opened without scattering waste. Inside surface of the funnel is smooth and shiny so that 
the waste may easily move and the noise is minimized. The feeding funnel design must not 
allow to occur the bridging phenomenon so that the big size waste may be easily input.  
 
2) Waste slide gutter 
Sliding chute is connected between the feeding funnel and furnace. The sliding chute is 
divided into two sections, upper and lower. Between it, the metal expansion couplings are 
used to absorb the thermal expansion. Waste in the sliding chute fully provide sufficient 
volume for the furnace and make use of itself thickness to form the sealing layer to prevent 
the air from penetrating into the furnace and emission from discharging to isolate the 
furnace groove with the outside environment.  
 
3) Material feeding machine 
Feeding platform under the sliding chute, feeding car with hydraulic mechanism to run and 
slide the platform, putting the waste into the grate evenly. Moreover, when the design must 
consider the low heat value feature, high density, ensuring that at the peak hour, the feeding 
machine is not overloaded; wheels and rails of feeding machine are not excessively 
abraded.  
 
Waste during feeding under impact will generate a certain leachate; hence, collection funnel 
should be installed below the furnace’s feeding machine. Leachate collection funnel is 
arranged for each furnace. Such leachate is collected to the leachate collection tank through 
main pipeline.  
 
Incinerator: The incinerator system is the core of the incineration plant, its performance 
directly affecting the combined emission targets of the incineration plant and the 
performance of the entire device system. This option is temporarily edited based on the 
multilevel mechanical chain grate steam boiler. 
 

Table 1.9. Main parameters of incinerator 

Low heat value of waste 

Max 7900 kJ/kg 

Min 4187kJ/kg 

Design level 6280 kJ/kg 

Annual water content ≤50% 

Annual ash and dust content ≤25% 
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Figure 1.13. Incinerator grate 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Rated treatment capacity per furnace 400 t/d 

Maximum treatment capacity per furnace 440 t/d 

Primary wind temperature  ~220℃ 

Secondary wind temperature  ~45℃ 
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Figure 1.14: Sliding, Flip and Fixed Grate Plate 

 

 
 

Figure 1.15: Incinerator Control System 

 

 
 

Combustion air system 

 

Combustion auxiliary air system 

 

Auxiliary air system for incineration includes the primary and secondary wind suction 
mouth, air duct, primary and secondary wind outlet. 
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Figure 1.16. Combustion Auxiliary Air System 

 

 
 

Primary wind system is made of air blower, dryer, air duct and support. In order to dry the 
waste and obtain the burning support efficiency, before introducing into the furnace, 
primary wind shall be passed through the steam air dryer then wind is directed from the 
below grate. In order to improve the burning efficiency and maintain the temperature of the 
combustion chamber, secondary wind is introduced from the front and behind to enhance 
the instability (mixture) of flue gas, extending the burning process of flue gas, making air 
and flue gas to be well mixed, ensuring waste is completely burnt. Primary and secondary 
wind flow rate is relatively high. Steam air dryer is used to heat the primary wind.   
 
Primary wind is suctioned from the waste tank, while secondary wind is taken from 
designed wind intake above the steam room. How to take wind: Primary wind is put into 
the furnace through air vent in the grate, dehydrated and dried. It also cools the grate.  
 
Side walls of the furnace are directly contacted with waste; the local temperature is 
relatively high. Use cooling air method to protect walls. Walls are built from refractory 
brick while its exterior is designed with insulation layer. Cooling wind is introduced from 
the direction below the walls, blown through refractory brick to protect walls. Cooling wind 
is introduced from the direction below the walls, blown through refractory brick to protect 
walls. Cooling wind is provided from separated design air blower to facilitate the furnace 
operation and decommissioning control.   

Primary wind 

Primary wind 

Dryer 
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In order to ensure flue gas temperature in the incinerator over >850℃, the suspension time 
is over 2s, the waste heat boiler must be designed with at least 3×3 temperature 
measurement point. That means that 3 layers in the high temperature areas are arranged 
with at least 3 temperature measurement points per each.  
 
Air dryer 

 
In order to make the waste heat to be burnt well, combustion air must be passed through 
the dryer before putting into the furnace. The concerned air’s stable temperature must be 
maintained by adjusting the steam or air flow. Alignment between the dryer and the air duct 
as well as the problem of thermal expansion of the heat-resistant surface must be considered 
during design.  
 
Air-steam dryer utilizes steam to heat air and steam in the pipeline and external air to 
successfully prevent dust accumulation in the gas dryer. It is heated to the design value; In 
order to facilitate the repair and cleaning work, service door above the air dryer must be 
designed. Moreover, the water pipeline must be designed below the dryer. Dryer must be 
applied with insulation and anti-corrosion measures.  
 
Starting ignition system and auxiliary burning 

 

The auxiliary combustion system consists of ignition and auxiliary burning engines, which 
use light diesel fuel. 
 
When the heating value of domestic waste is less than 4,400kJ/kg, additional fuel should 
be added. Based on the local fuel supply situation, this project will use light diesel as the 
starting fuel and secondary combustion. Each furnace has four burners, including two 
starters, two burners. 
 
The starter burner is installed at the end of the furnace, which increases the heat when the 
furnace is started cold and reduces the temperature when the furnace is stopped. After the 
stove has started, the starter is put into work, which causes the hearth of the cooler to be 
heated evenly above 850°C. The burner is located near the throat above the furnace, away 
from the burner so it does not overheat the incinerator grate. At the same time, during start-
up, the primary cooling air can be lightly opened to protect the burners from overheating. 
 
The auxiliary burner is located at the side of the throat wall, which has the following effect: 
When the heat of domestic waste is less than 4,400kJ/kg, the smoke temperature in the 
furnace is always over 8500C and the idle time is over 2 seconds. When the heat of the 
garbage is low, the secondary burner can operate intermittently based on the temperature 
situation of the combustion chamber. 
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Ash removal system 

 
Cleaning system using mechanical transport method. At each hopper outlet bottom ash 
burner, there is a metal expansion joint. Use a slag conveyor for each slag incinerator. Each 
furnace incorporates two slag transfer machines. Slag after passing the shredder to the 
defibrillator. 
 
Slag removal system 

 

Slag removal system is installed below the slag gate at the tailgate, which is used to cool 
and discharge the ash after burning the ash, ash on the hopper and ash collected from the 
boiler. 
 
Slag removal system is a hydraulic lever using ash slag coolant water. The amount and 
capacity of the defogger should be consistent with the amount of slag produced by the 
combustion process. Coolant water flow can be adjusted automatically, design warning of 
high and low water level. Consideration should be given to anti-corrosion and deterioration 
measures for slag removal machine.  
 
Slag removal machine uses way of waterproof, water in the machine to extinguish the fire 
and timely cool the ash after burning, and can ensure that the oven is always isolated from 
the external environment; the steam produced during the ash slag is not transmitted outside 
the device. Hydraulic pushers move back and forth inside the slag removal machine; ashes 
after cooling are pushed up slowly by the movement of the thrust head, after the movement 
and splitting of water, the ash will be discharged. The inside of the disordering machine is 
designed to resist abrasion, to improve service life; Water level regulators are installed both 
to ensure the stable operation of slag removal machine and the water saving. 
 
Heat recovery boiler system 

 

Process of heat recovery system: Condensing water is preheated after passing through a 
heating gas remover and fed to the residual heat furnace. Heat upon waste incineration will 
heat water to evaporate with pressure and average temperature of 4.0Mpa, 400℃ into the 
turbine generator set. After it is impacted by the condenser, it will be pumped into the steam 
heater. Finally, it is fed into the gas remover and the next circulation time is applied.      
 
Key equipment includes: Steam turbine, generator.  
 
Auxiliary equipment includes: Condenser, condensing water pump, sealed steam heater, 
low-pressure heater, gas remover, water pump, amplifier using continuous wastewater 
discharging, amplifier using periodic wastewater discharging, two-way oil pumps, oil tank, 
oil cooler, air cooler, temperature/pressure relief unit, duct cooling set, etc.  
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Figure 1.17. Excess heat utilizing system 

 

 
 
Waste heat recovery boiler system 

 

Heat is generated from waste incineration through the residual heat boiler into steam which 
is used to generate power through steam turbine generator set.   

 
Residual heat boiler is one of key equipment of the plant. Its most important features 
include: High performance, flexibility, adaptability and good maintenance. Due to the 
change in the heat value of the waste, good adaptability is particularly important. It is 
possible to generate stable steam. New steam turbine generators can work effectively.  

 
This residual heat boiler is characterized by a single water drum, natural circulation, and a 
well-ventilated boiler. Residual heat boiler has a heat-resistant surface, which makes the 
flue gas quickly cool down to less than 250℃, due to temperature range of 250℃ - 500℃, 
easy to produce Dioxins, reduce the flue gas-stopping time within this heat range to prevent 
dioxins from forming.  

 
Three chimneys underneath the furnace’s support structure will expand downward. The 
other parts and the horizontal chimney will expand upward. The convection tube will be 
supported by the continuous top tank and may be freely expanded. 
 
 
 
 
 

Figure 1.18. Heat Recovery Boiler System 

 



          Page 72 

 

 
 

Cooling water system 

 

This project uses the cooling tower cooling circulating water cooling system. Circulating 
water mainly includes condensing water, turbine oil cooler and electric air cooler.  
In order to ensure successfully cooling and reduce corrosion of equipment and metal piping 
during the periodic water circulation, inhibitors, disinfectants and decoction shall be added   
 

Flow gas treatment system 

 

To ensure that the emission meets the required standards, this phase of the project uses 
method of combining "de-nitrification in SNCR incinerator+ de-acidification by semi-dry 
method + dry lime spraying + active carbon adsorption+ dust baghouse filter" to purify the 
flue gas. The treated flue gas will meet the environmental protection requirements of the 
project. 
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Figure 1.19: Flue Gas Treatment System 

 

1.4.5. List of proposed machinery and equipment 

 
List of machinery and equipment proposed to be used during construction 

 

The investor will require contractors to use modern, fuel-efficient specialized machinery 
currently available in Can Tho City to serve the construction of project items. The used 
machinery is contracted with the construction unit. Machinery and equipment used  which 
are technically qualified and certified to meet environmental standards. 
 
The construction equipment are mainly originated from China, Taiwan, Korea, Germany 
and Japan. They are new and in good quality. 
 

Table 1.10. List of Major Construction Machinery and Equipment 

 

No. Name of equipment Quantity Capacity Origin Status 
1. Transport   

1.1 Dump truck 5 7-15T Taiwan New 90% 
1.2 Crane 1 6.3 -10T Japan New 90% 

2. Foundation 

2.1 Generator 1 2000KVA China New 100% 
2.2 Bulldozers 1 63 Ps Japan New 90% 

2.3 Excavator 1 78 KW Korea New 90% 

2.4 Compactor 5 70kg Japan New 90% 

2.5 Diesel compressor 1 - Japan New 90% 
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Source: Project description report 

 
The equipment and machinery used in the factory will be provided to the project area by 
the contractor, the volume of the above equipment cannot be estimated accurately. During 
transportation of equipment, the equipment does not generate dust. The impact of dust, 
which is emitted only by vehicles using diesel engine, is underestimated, due to 
transportation in a short time of about ½ month. 
 
List of machinery and equipment during operation phase  

 

Table 1.11 List of Major Machinery and Equipment for Operation Phase 

 

No 
Name of 

machine 
Parameter Q’ty Status Origin 

1 Truck scales Maximum load: 60 tonnes 2 
New 
100% 

China 

2 
Unloading 

door of 
landfills 

Type: hydraulic open door 
2 

New 
100% 

China Unloading door size: 6,500x3,800 
mm 

3 Axis crane 
Type: two beam bridge 

2 
New 
100% 

China 
Weight lifting: 11 tonnes 

4 
Bucket picking 

garbage 

Type: Elector-hydraulic multiple 
wings 

3 
New 
100% 

China 
Transmission method: hydraulic 
Bucket capacity: 6.3m3 

5 Type: Recessed furnace 1 China 

3. Concrete work 

3.1 Mortar pump machine 2 3-6 m3/h Taiwan New 90% 
3.2 Concrete mixers 2 5-6m3 Taiwan New 90% 

3.3 
Need to distribute 
concrete 

2 - Taiwan New 90% 

3.4 Concrete pump trucks 1 
90,110 
m3/h 

Taiwan New 90% 

3.5 Water pumps 5 
50-

300m3/h 
Japan New 90% 

4. Construction of steel frame house 

4.1 Cutting machines 2 - Taiwan New 90% 
4.2 Welder 4 - Japan New 90% 

4.3 
Hoistă cageă ≥ă 12ă
persons 

1 - Taiwan New 80% 

4.4 
Scaffolding, 
formwork 

- - Viet Nam New 90% 

4.5 Welding stick   Viet Nam  
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No 
Name of 

machine 
Parameter Q’ty Status Origin 

Combustion 
furnace / waste 

heat boiler 

Rated capacity of waste treatment: 
400 tonnes / day 

New 
100% 

Steam temperature: 405oC 
Steam pressure: 4.0 MPa 
Rated steam volume: 35.7tonnes/hour 
Input water temperature: 130oC 
Exhaust gas temperatures: 200oC 
Thermal efficiency: 81% 

6 
Condensing 

steam turbine 

Rated capacity: 7.5 MW 

1 
New 
100% 

China 

Rated speed: 3000 rounds/min 
Initial pressure vapor pressure: 3.9 
MPa 
Temperature input nominal 
pressure:395oC 
Rated throttling flow: 39 tonnes/hour 

7 Generator 

Rated capacity: 7.5 MW 

1 
New 
100% 

China 
Power factor: 0.8 
Rated speed: 3000 rounds/min 
Outgoing voltage: 10,500 V 
Exciting method: excited, brushless 

8 Reaction tower 
Volume of waste gas treatment: ~ 
85,000 Nm3/h 1 

New 
100% 

China 
Input exhaust temperature: 200oC 

9 Chimney 

Height: ~78.8 m ( as mentioned in 
Chap.3) 

1 
New 
100% 

China 

Output temp.: ~ 1200C 
Maximum flow: 113.998 Nm3/h 
Diameter: 1,6m 
Dust value: 0-10 mg/Nm3 
SO2 value: 0-50 mg/Nm3 
HCl value: 0-10 mg/Nm3 
Dioxin value: <0,1 TEQ –ng/Nm3) 
NOx value: <200 mg/Nm3 

10 

Bag-type dust 
collectors 
Bag filter 
materials 

Waste treatment capacity: ~ 
88.000Nm3/h 

1 
New 
100% 

China Input exhaust temperature: 150oC 
Filter speed: 0.80m/min 
Coating Film PTFE+PTFE 

Source: Project description report 

 

1.5. Input raw materials, output product of the project 
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1.5.1. Raw Materials and Fuel for the Construction Phase  

 
Demand for using materials used for the construction of project items 

  

Based on the scale of the project items and the design solutions of the project items. 
Estimated volume of materials provided for the construction phase of the project is shown 
in the following table:   
 

Table 1.12. The Volume of Construction materials of the project 

 Source: Project description report 

 

The supply of soil for embankment, leveling, sand, raw materials for building: 

 

Fuel for the project 

 

No Material Unit 

Specific 

gravity 

(kg/m3) 

Volume 

(m3) 
Volume 

(tonnes) 

Supply 

source of 

materials 

1 Chipping 0,5 - 2 m3 1,600 4,551 7.281,60 Can Tho 

2 
Medium sand 
(Coarse sand) 

m3 1,450 4,120 5.974 Can Tho 

3 
Small sand (black 
sand) 

m3 1,200 3,213 3.855,60 Can Tho 

4 

Fine sand has 
modularity of 
magnitude 
ML=1,5-2,0 

m3 1,380 4,012 5.536,56 Can Tho 

5 
Ceramic tiles and 
artificial granite 
50x50cm 

Kg/pcs 2.8 11,354 31.79 Can Tho 

6 
Four-hole bricks 
10x10x20 

Kg/pcs 1.6 7,120 11.39 Can Tho 

8 
Ceramic tiles and 
artificial granite 
40x40cm 

Kg/pcs 1.8 3,012 5.42 Can Tho 

9 Plaster m3 1,100 2,060 2,266 Can Tho 
10 Cement PC30 T n 2,085 9,305 19,400.93 Can Tho 
11 Concrete m3 2,200 2,173 4,780.60 Can Tho 
13 Mortar, grade50 m3 1,600 1,410 2,256 Can Tho 

14 Steelφ< 10, Steelφ> 
10 

Tonne 7,848 3,237 25,403.98 Can Tho 

15 Paint Kg - 2,263 2,263 Can Tho 
16 Scaffolding Kg -  1,502 Can Tho 

Total  57.830 78.306.13  
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Fuel: gasoline, diesel oil, mazut oil purchased in Can Tho city, supply locations near the 
project implementation area, expected suppliers in the area of Th i Lai District. 
 
According to Circular 05/2016/TT-BXD, the average fuel consumption of construction 
machinery in one working shift (8 hours) is as follows:  
 

Table 1.13. The Amount of Fuel Used for Construction Machinery and Equipment  

 
Source: Project description report 

 

One working shift of machine is 8 hours; calculated the amount of fuel the machinery 
during the construction process consumed in 1 hour: 
 
The amount of diesel oil consumed per hour of machinery and equipment during the project 
construction: 3,888.8/8 x 0.86 = 418,046 (kg/h) (with the specific weight of diesel oil is 
0.86 kg/liter). 
 
The amount of petrol consumed 1 hour of machinery and equipment during the construction 
of the project: 20.4/8 x 0.73 = 1.8615 (kg/h) (with the specific gravity of gasoline is 0.73 
kg/liter). 
 
Source of materials supply 

 

No Type of machine Quantity 
Fuel 

Unit 
rate/hour Total 

1 Dump truck 5 64.8 324 Liter of diesel 
2 Crane 1 56.25 56.25 kWh 
3 Generator 1 76 76 Liter of diesel 
4 Bulldozers 1 46.2 46.2 Liter of diesel 
5 Excavator 1 75.24 75.24 Liter of diesel 

6 Compactor 5 4.08 20.4 
Liter of 
gasoline 

7 Diesel compressor 1 5.76 5.76 Liter of diesel 
8 Mortar pump machine 2 18.9 37.8 kWh 
9 Concrete mixers 2 10.8 21.6 kWh 
10 Concrete pump trucks 1 116.16 116.16 Liter of diesel 
11 Water pump 5 72 360 kWh 
12 Cutting machine 2 10.8 21.6 kWh 
13 Welder 4 3.06 12.24 Liter of diesel 
14 Tower cranes 5 45 225 kWh 
 Total   1,398.25  
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Construction materials were purchased at the supply unit in Th i Lai District and 
neighboring areas in Can Tho city with high reserves and quality assurance. The route of 
transporting materials is Ba Dam road, which is located about 700 meters to the northeast 
of the project. This road contains some households, so transportation will affect them 
considerably. 
 
The source of raw materials supplied to the project is contracted by the project owner to a 
number of suppliers in Can Tho City for transportation to the project site. One of the key 
raw materials for construction is concrete, the location of the project is close to the road 
and convenient for delivering materials.  
 
Raw material collection plan 

 

The raw materials and fuel of the project are located in the temporary storage in the North 
East of the project, shelter from rain and wind penetration, avoid damage and 
metamorphosis during storage. 
 
Some characteristic materials such as crushed stonnee and sand are covered with canvas to 
ensure quality, avoid the dust spread to the surrounding environment. 
 
Particularly for fuel such as gasoline, mazut oil, diesel oil, most of the purchase to use so 
far, limited storage at the works to avoid overflow, fire and explosion. 
 
The source of fuel - materials and some equipment and machinery during the construction 
process are collected within the limits of the project, without affecting the surrounding area, 
the first stage of the gathering area is arranged at the gateway to the site. When the project 
has completed a number of items, the assembly location is changed and it depends on the 
actual conditions but remains in the area of the project. 
 
Material transporting route  

 

Selecting a reasonable transportation route, minimizing transport means into the residential 
area, densely populated areas, especially during crush hours. The route to transport raw 
materials for the project during the construction phase is the Bon Tonneg- Mot Ngan road. 
 

Water supply for construction  

 

During the connection process, the investor will carry out the necessary procedures with 
the water supply unit.  
 
Power supply for construction process 
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Power sources for the construction process of the project are taken from the current power 
supply to the area provided by the Th i Lai power company. In addition, in order to prevent 
power failure, the project uses one reserve generator with the capacity of 2,000KVA. 
 
1.5.2. Raw materials and fuel for the operation of the project 

 
Raw materials and fuel when the project into operation 

 

The main raw material of the solid waste treatment factory is domestic waste which is 
agreed upon by the Owner signed the contract with the Department of Construction -Can 
Tho City that will provide maximum waste is 400 tonnes/day.Currently, the two parties 
have agreed commitments, EB Environmental Energy (Can Tho) Limited only received 
garbage by the Can Tho City Department of Construction, when the solid waste is not a 
type of waste that is banned from burning. In the case of garbage composition provided by 
the Can Tho City Department of Construction has construction waste or the waste from 
demolition, sludge, medical waste or contaminated waste, pathogens and animal carcasses, 
industrial waste, hazardous waste, EB Environmental Energy (Can Tho) Limited will refuse 
to receive and process. The contract between the two parties will be signed when EB 
Environmental Energy (Can Tho) Limited has completed the procedures, construction and 
preparation for operation. 
 
During operation, the project will use additional Diesel oil to the incinerator to enhance the 
ability to completely burn waste in the furnace. The project will build an oil tank with a 
capacity of 20m3. 
 

Table 1.14. Demand for Raw Materials in Operation Phase 

 

STT Raw material/fuels Volume Unit 

1 Domestic waste 400 Tonne/day 
2 Diesel oil 12 M3/year 
3 Charcoal 0.4 KG/tonne 
4 Ammoniac 2 liter/ tonne 
5 Dry lime 12 KG/ tonne 
6 Na2SO3 100 Mg/l 

7 Disinfectant 5-10 Mg/l 
 
Power supply for operational phase of project 

 

The power supply to the project when putting into operation will be provided by the Th i 
Lai power company. In addition, the operation of the project will generate electricity by 
utilizing the technology of incineration for electricity, so the amount of electricity generated 
when the project is put into operation is also the main source of electricity for the operation 
of the plant. 
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Water supply in operational phase of project 

 

The water supply for the project is divided into two sources: Water supply for daily use 
from Truong Xuan B water supply station through the water supply line No. 13 along the 
Bon Tonneg – Mot Ngan Road, and water supplied for the plant's operation is utilized from 
the available water from the natural canal system around the project and the post-processing 
plant is recycled for use. 
 

Table 1.15 Water Sources in Operation Phase 

 
Water Source Volume of Water Requirement 

Ba Dam river (canals) 780 m3 /day to be extracted  
Truong Xuan B 950 m3/day to be supplied 
Total  1,730 m3/day 

 
While the total demand for water when the project comes into operation is shown in the 
table below: 

Table 1.16 Water Demand for the Plant during Operation 

No Category 
Calculated flow 

rate (m3/day) 

1 
Complement of coolant evaporation circulating steam 
turbine generator 

718.5 

2 
Additional water for wind blowers, cooling water 
circulating turbine generator sets 

57.5 

3 
Water for the preparation of demineralized water in 
boiler chemical water 

115.0 

4 Water for preparing the reaction tower and lime mortar 72 

5 Water for fly ash treatment factory 24 

6 Water for ash cooling in slag remover 72 

7 Water in ash conveyor from burner 57.6 

8 Flushing water for lifts to transport waste 6 

9 Water for carport scales 6 

10 Water for cleaning 12 
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Note: According to QCXDVN 01: 2008 / BXD - Vietnam construction standards, construction planning and 

TCVN 4513-1988 Internal water supply standards - Design standards. 

 

Thus, the total amount of water needed to be supplied to the plant when put into operation 
is about 1,412.37 m3/day. In addition, the plant will utilise the amount of water discharged 
from the cooling system to replenish the water for different uses such as irrigation and 
vehicles washing the water used is estimated at 235 m3/day. 
 
In conclusion, the total water supply of 1,730 m3/day will be sufficient to meet the water 
demand during the plant operation stage as shown in tables above. As mentioned in the 
earlier sections, the project has planned to construct a reservoir with a capacity of 1,500 m3 
to reserve its raw water extracted from the canals. In addition, a scenic pond with the water 
storage capacity of 5,000m3 will be built inside the project area, which can be an emergency 
water source as well. With the reservoir and scenic pond, the proposed WTE plant will be 
provided with sufficient water for operational use when a problem of water shortage arises 
in the dry season. Hence the water usage of the project, particularly during the dry season, 
will not impose any impact on the water quantity for the existing agricultural areas. No 
groundwater extraction will be used for the plant operation. Figure 1.3 shows the water 
balance.

11 Water for boiler discharge and cooling wells 24 

12 Water for watering plants 48 

13 Water for cleaning road 31 

14 Water for domestic consumption 19.2 

15 Water for kitchen 2.175 

15 
Water for cleaning backwash machine integrated water 
purifier 

27.4 

16 Water flushing for waste dump area 12 

17 Water for firefighting 108  

Total 1,412.37 
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1.6. Project Schedule  

 
The project is expected to be built based on the project timeline as follows: 
 

Table 1.17 Project Schedule 

 

Work Items 

Implementation plan 

2017 2018 

Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

I. Site preparation              

II. Construction phase 

Preparation of materials             

Foundation excavation 
and construction 

   
         

Construction of 
technical infrastructure 

   
         

Construction of factory 
buildings and auxiliary 
works 

   
         

III. Finishing section 

Installation of 
equipment for 
production 

   
         

Completion of the 
auxiliary works 

   
         

IV. The project phase comes into operation 
Commissioning and 
putting the project into 
operation 

   
         

 
Project progress and execution can be adjusted from 3 to 6 months depending on the actual implementation conditions of the project.
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1.7. Investment Capital 

 
Total investment capital of the project: 1,054,715,123,000 VND. In which:  
EB Environmental Energy (Can Tho) Limited contributes VND 210,942,578,000, 
accounting for 20% of the total investment capital. 
 
Capital mobilized: VND 843,772,545,000, accounting for 80% of the total investment, the 
capital mobilized from domestic and foreign credit institutions. 
 
1.8. Management Organisation and Implementation 

 
(1) Investor: EB Environmental Energy (Can Tho) Limited 
  
- Carrying out all directions of the Can Tho City People's Committee for implementation 
of the project. 
- Directing the Project Management Unit during the implementation of the project. 
 

(2) Project Management Unit: Investor establishes Project Management Unit 
 
In which, the head is the personnel under EB Environmental Energy (Can Tho) Limited  
The Project Management Unit is the executing agency for the project, which will be 
responsible for the implementation of all relevant items and work related to the project, 
contractual issues, planning and implementation of progress. 
 
Specifically, the PMU will carry out the following tasks: 
 
- Organizing biddings, selecting contractors, managing contracts and supervising 
consultancy contractors and contractors for the supply, installation and construction of 
project items under the current regulations. 
- Financial management, project assets and disbursements. 
- Coordinate with related agencies, departments and units to solve problems arising in the 
course of project implementation. 
- Coordination of co-operation among contractors participating in the implementation of 
the project. 
- Commissioning, hand over and settlement of the project. 
 
1.9. Workforce organization in the construction phase  

 
During the construction phase: employing about 500 staffs and workers participating in the 
construction of the project. Among of 500 people, arrange about 50 people to perform the 
management and supervision during the construction process.  
 
Organization and management of the project into operation 

 



          Page 84 

 

During the operation phase, EB Environmental Energy (Can Tho) Co., Ltd, will directly 
manage the project by establishing a Project Management Unit following the model.  
 

Figure 1.20. Organization Chart and Project Management during Operation 

 

 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
It is expected that there will be about 65 employees working at the plant during operation stage. 
The General Manager of the Project Management Unit will be responsible for the  
environmental and social impact management arising during construction and operation 
phases.  During operation stage, aside from the General Manager, the project will also set up a 
environmental management department comprising an EHS manager, an EHS engineer, and a 
laboratory technician. They will assist the General Manager to manage all EHS issues. The 
corporate EHS staff will regularly visit the project site to evaluate its EHS performance. EHS-
related training in relation to the use of pollution abatement equipment, environmental 
monitoring protocol and evaluation of monitoring data will be provided to the subproject level 
EHS staff. 
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- Administrative 
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- Accounting 
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mechanic-electron 
 
- Charge of minor 
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- Operate systems 

Operational 
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- Charge of operation 
 
- Charge of financial 
and economic 
operations 
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Table 1.18 Expected Number of Personnel for Project Managment and Operation  

    No                              Department Number of personnel 

1 Plant Management Unit 10 
2 Technical Unit 10 
3 Accounting – Administration 5 
4 Security Department 5 
5 Worker in the plant 35 
 Total 65 
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Table 1.19 Summary Table of Key Project Information 

 

Phase of the 

project 
Activities Date                               Method 

Environmental factors 

arising 

Construction of 
factory and 
equipment 
installation 

Preparation and 
transportation of 
materials 

Jul/2017 to 
Nov/2017 
 

- Purchasing and transporting materials from the 
supply agents in the area 
- Collection of materials in the land and cover 

- Air pollution 
- Affect the population 
along the shipping route 

Foundation construction 
Aug. – 
Sep./2017 
 

- Construct the foundation of work items  
- Implement foundations 
- Carry out excavation works for major 
construction works and auxiliary works 

- Air pollution 
- Water pollution 
- Land pollution 
- Affect the area landscape 
 

Construction of waste 
water treatment system Sep./2017  

- Construction work along with the process of 
foundation 
- Installation of equipment in the last 2-3 months 
of the project 

Construction of technical 
infrastructure 

Sep./2017- 
Jan./2018  

- Construction of the main items 
- Construction of auxiliary items 
- Construction of technical infrastructure system 

Completing main works 
and auxiliary works. 
Installation of machinery, 
factory equipment 

Mar. – 
Apr./2018 

- Complete works 
- Carry out painting works items 
- Installation of necessary equipment and 
machinery in the factory 

Activities 
Work acceptance 

May. – 
Jun./2018 

Inspection of all works, technical infrastructure 
and machinery of the factory before being 
handed over for putting into operation 

- Air pollution 
- Water pollution 
- Land pollution 
 

Project goes into 
operation   
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CHAPTER 2: NATURAL AND SOCIO-ECONOMIC CONDITIONS IN 

THE PROJECT AREA 

2.1. Natural Condition 

 
2.1.1. Conditions of geography, geology 

 
2.1.1.1 Conditions of geography 
 
Truong Xuan is a commune belonging to Th i Lai District in Can Tho City with a total area 
of 28.13 km2 and a geographical coordinates of 1000’5”N 105031’53”E. It is recognized as 
a new rural commune. With the adjacent directions: 
 
- Southeast: adjacent to Truong Long A Commune 
- West: adjacent to Dong Thuan Commune 
- South: adjacent to Truong Xuan B Commune 
- North: adjacent to Thoi Tan Commune 
 

 

Figure 2.1 Can Tho Map 
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2.1.1.2 Conditions of geology 
 
The survey area is relatively flat, the soil layers in the survey area have low to high load 
intensity. The investor has cooperated with the consultancy company is Geological 
Materials - Construction and Constructing Joint Stock Company in surveying, drilling 
geological works. 
 
Field work was conducted from 19/11/2016 to 30/11/2016 by the drilling team of 
Geological Materials - Construction Joint Stock Company - Construction of Indochina. The 
field survey includes: location of drilling holes, drilling, sampling, and standard testing 
(SPT). The geological survey boreholes are determined by electronic detector, the hole 
location is mounted on wooden piles. 
 
Borehole coordinates applied the VN2000 coordinate system, the borehole is measured by 
the correlation method in accordance with the national standard (Hon Dau). All drawings 
of the hole position and coordinates are based on the coordinate system. The VN-2000 is 
used in topographic, coordinates and elevation of boreholes in Table 2.1. 
 

Table 2.1. Borehole Coordinates in VN-2000 Coordinate System 

 

No. 
Name of 

borehole 

Coordinate 
Height (m) 

X Y 

1 GB-01 1105247.413 559233.401 0.53 

2 GB-02 1105305.975 559280.780 0.53 

3 GB-03 1105356.402 559284.922 0.55 

4 GB-04 1105231.063 559303.768 0.56 

5 GB-05 1105205.845 559354.719 0.50 

6 GB-06 1105255.470 559379.009 0.56 

7 GB-07 1105221.777 559448.413 0.60 

8 GB-08 1105135.315 559462.419 0.50 

9 GB-09 1105198.770 559487.911 0.47 

10 GB-10 1105265.924 559519.947 1.34 

11 GB-11 1105280.463 559327.948 0.57 

12 GB-12 1105177.758 559412.672 0.64 

13 GB-13 1105802.251 559451.972 0.70 

14 GB-14 1105620.208 559364.122 0.68 
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Based on the geological survey data, geological survey drills, SPT experiments, the 
stratigraphy of the project area is divided into layers of land described in order from top to 
bottom as follows: 
 

- Slayer K: Light gray, blue gray, soft and smooth state of clay 
 

Class K is composed of: Clay gray blue, yellowish gray, soft plastic state of clay. 
This layer is distributed on the surface of the terrain, encountered in all boreholes. 
The thickness of the slayer varies from 1.1m (GB-08) to 2.7m (GB-10), the bottom 
of the layer changes from -1.36m (GB-10) to -0.52m (GB-14). Standard penetrated 
value of SPT N30 = 4 ÷ 5 hammer. The soil has weak to medium load tension. 

 
- Slayer 1: Blue gray, flappy state of clay 

 
Slayer 1 is composed of: blue gray, flappy state of clay. This slayer is under slayer 
K, distributed widely, encountered in all boreholes. The thickness of the slayer varies 
from 8.0 m (GB-06) to 11.3 m (GB-03), the bottom of the slayer changes from -
12.05 m (GB-03) to -8.74 m (GB-06). Standard penetrated value of SPT N30 = 1 
hammer. The slayer has weak to very weak load tension. 
 

- Slayer 2a: gray, green, reddish brown, soft to hard state of clay/mixed clay. 
 
Slayer 2a is composed of: gray, green, reddish brown, soft to hard state of clay/mixed 
clay. This slayer is under slayer 1, distributed widely, encountered in all boreholes. 
The thickness of the slayer varies from 13.7 m (GB-10) to 24.1 m (GB-01), the 
bottom of the slayer changes from -33.17 m (GB-01) to -23.66 m (GB-10). Standard 
penetrated value of SPT N30 = 6 ÷ 15 hammer. The slayer has medium load tension. 
 

- Slayer 2b: gray, white, reddish brown, hard to semi-rigid state of clay/mixed clay  
(bottom layer in some solid state boreholes). This slayer is under slayer 2b, 
distributed widely, encountered in all boreholes. The thickness of the slayer has not 
been determined due to all of the boreholes ending at this slayer. The drilled bit 
thickness was varied from 6.0m (GB-10) to 23.0m (GB-12). The standard penetrated 
value of SPT N30 = 12 ÷ 27 hammers. The soil is moderately resistant to moderate 
loads. 
 

- Slayer 3: gray, yellow, blue, semi-hard to hard state of clay 
 
Slayer 3 is composed of: gray, yellow, blue, semi-hard to hard state of clay. This 
slayer is under slayer 2b, encountered at GB-12 borehole. The thickness of the slayer 
is 8.6 m, the height of the bottom is -58.96 m. Standard penetrated value of SPT N30 
= 30 ÷ 33 hammers. The soil is quite good load. 
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- Slayer 4a: Golden gray, discrete texture state of dust. This slayer is under slayer 2b, 
encountered at GB-11 borehole. The thickness of the slayer is 2.3 m, the height of 
the bottom is -42.93 m. Standard penetrated value of SPT N30 = 8 hammers. The 
slayer has medium load tension. 
 

- Slayer 4b: Gray, dark gray, very tight texture state of dust 
 
Slayer 4b is composed of: gray, dark gray, very tight texture state of dust. The slayer 
is under the slayer 2b and slayer 3, encountered at GB-03, GB-11, GB-12 boreholes. 
The thickness of the slayer has not been determined due to these 3 boreholes ending 
at this slayer. The drilled bit thickness was varied from 10.45 m (GB-03) to 26.95 m 
(GB-11). The standard penetrated value of SPT N30 = 33 ÷ 64 hammers. The soil is 
quite good at loading. 
 

- Lens L1: Gray, yellow, white gray, medium to tight state of dust. 
 
Lens L1 is composed of: gray, yellow, white gray, medium to tight state of dust. 
This lens is distributed in slayer 2b with low level of distribution, only encountered 
at GB-10 borehole. The thickness of the lens has not been determined due to GB-10 
borehole ending at this slayer. The drilled thickness of this slayer is 9.45 m. The 
standard penetrated value of SPT N30 = 26 ÷ 35 hammers. The soil is medium to 
quite good at loading 
 

- Lens L2: Yellow-gray dust 
 
Lens L2 is composed of yellow-gray dust. This lens is under slayer 2b with low level 
of distribution, only encountered at GB-12 borehole. The thickness of the lens is 0.5 
m, the height of the bottom is -50.36 m. The soil has medium loading tension. 
 

- Lens L3: Golden gray, texture tight state of dust. This lens is distributed in slayer 3 
with low level of distribution, only encountered at GB-12 borehole. The thickness 
of the lens is 2.0 m, the height o the lens is -55.56 m.  
 
Lens L3 is composed of: Golden gray, texture tight state of dust. The soil has 
medium loading tension. 

 
According to the findings of the Engineering geological survey report conducted by our 
consultants, the soil foundation and other geological conditions are stable for the 
construction works of the proposed project.  
 
2.1.2. Meteorological and Hydrological Conditions  
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According to data of the National Center for Hydrometeorological Data in recent years, 
meteorological and hydrological conditions in the area as follows: 
  
2.1.2.1. Climate 

 
Truong Xuan Commune -Th i Lai District should have full of the district's climate. It is 
located in the tropical monsoon, less stormy, hot around year, humid, no cold season. 

 
- Rainy season from May to November 
- Dry season from December to April. 
 
2.1.2.2. Temperature 

 
The monthly average temperature from 2012 to 2016 of Th i Lai District is shown in Table 
2.2 as follows:
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Table 2.2. Monthly Average Temperature from 2012 to 2016 of Thới Lai District 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: National Meteorological and Hydrographic Center 

 

Average temperature: > 28oC 
The month with the average highest temperature: April (29.04oC) 
The month with the averagehighest temperature: December (28.28oC) 
The average number of sunshine hours per year is about 2.249.2h. 
 
 

 

Monthly 
average 

(0C) 
1 2 3 4 5 6 7 8 9 10 11 12 

2012 28.2 27.5 29.1 28.6 28.6 29.2 28.7 28.9 29.4 28.4 28.9 28.7 

2013 28.5 28.7 28.6 29.1 28.5 28.4 28.1 29.1 28.3 28.7 27.9 28.1 

2014 28.9 28.7 28.4 28.7 28.5 28.4 28.9 29.4 28.1 28.4 28.3 28.2 

2015 28.6 29.1 29.2 29.4 28.7 28.5 28.7 28.6 28.7 28.1 28.3 28.1 

2016 28.6 28.7 29.1 29.4 28.9 28.5 28.9 29.2 28.6 28.2 28.1 28.3 

5-year 
average 

28.56 28.54 28.88 29.04 28.64 28.6 28.66 29.04 28.62 28.36 28.3 28.28 
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2.1.2.3. Humidity 

 
The average annual percentage of humidity ranges between 82 and 87%. Average humidity 
in the months from 2012 to 2016 of Th i Lai District is shown in Table 2.3 below: 
 

Table 2.3. Average Monthly Humidity of Thới Lai District (2012-2016) 

 
Source: National Meteorological and Hydrological Center 

 

2.1.2.4. Wind Speed and Direction  

 
The wind data for the time from 1979 to 2015 provided by Can Tho meteorological station 
were used. During rainy season from May to October, the prevailing wind directions are 
southwesterly (SW) and westerly (W). while in dry season from December to April, the 
prevailing wind directions are easterly (E) and southeasterly (SE). As the nearest settlement 
(e.g. Truong Xuan) is located around 1,500m northwest of the project area, there will be a 
possibility that the prevailing wind in dry season could bring unpleasant smells and dust to 
the community. However, since the plant will implement mitigation measures during 
construction and operation measures as described in chapter 5, it is predicted that the 
potential air quality impacts on the nearby community would be negligible.  
 

Table 2.4: Wind Data (1979-2015) from Can Tho Meteorological Station 

  

Direction Windless N NE E SE S SW W NW 

Frequency (%) 38.2 5.0 4.6 11.5 10.3 5.7 11.5 10.4 3.0 

Average Velocity (m/s) 2.4 2.4 2.4 2.2 1.9 2.3 2.9 2.5 

 

Table 2.5: Wind Data (1979-2015) during Rainy Season (May to October) from Can 

Tho Meteorological Station 

 

Direction Windless N NE E SE S SW W NW 

Frequency (%) 39.9 3.8 3.2 4.2 4.0 6.3 18.4 16.8 3.4 

Monthly 
average 

(%) 
1 2 3 4 5 6 7 8 9 10 11 12 

2012 81 80 87 85 79 86 88 89 87 87 88 87 
2013 82 84 87 85 83 85 81 82 89 88 86 87 
2014 83 86 84 87 85 82 87 86 87 85 86 89 
2015 84 85 87 87 85 86 81 87 85 87 88 87 
2016 85 87 85 86 84 82 84 87 88 87 89 85 

5-year 
average 

83 84.4 86 86 83.2 84.2 84.2 86.2 87.2 86.8 87.4 87 
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Average Velocity (m/s) 2.4 2.3 2.2 1.9 1.9 2.4 2.9 2.6 

 

Table 2.6: Wind Data (1979-2015) during Dry Season (December to April) from Can 

Tho Meteorological Station 

 

Direction Windless N NE E SE S SW W NW 

Frequency (%) 35.4 6.8 6.6 21.9 19.1 4.7 1.8 1.4 2.4 

Average Velocity (m/s) 2.3 2.4 2.5 2.2 1.9 1.9 1.9 1.9 

 

Source: meteoblue 

 

Figure 2.2 Can Tho Windrose (10m) 1985-2015 
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Source: meteoblue 

 

Figure 2.3 Can Tho Windrose (80m) 1985-2015 

 

2.1.2.5. Rainfall 

 
According to the data collected from Can Tho meteorological station, it is noted that rainy 
season is from May to November, the wettest month is normally September or October. 
Dry season is normally from December to April. About 93% of the total rainfall  falls in 
the 7 months from May to November.  
 
The mean monthly rainfall and number of rainy days on the year at Can Tho meteorological 
station is presented on the table 3.8 as below: 
 

Table 2.7: Rainfall and Number of Rainy Days in Can Tho (1978-2015) 
 

 Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Total 
Average 
montly 
rainfall 
(mm) 

7.3 3.7 20.5 42.6 163 213 227 207 250 262 143 43.7 1584 

Number 
of 
Average 
rainy 
day 

2 1 2 5 16 20 21 22 22 21 14 6 153 
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2.1.2.6. Unusual Weather Conditions in Recent Years  

 
According to the report of the Department of Natural Resources and Environment of Can 
Tho city, Can Tho city in general as well as Th i Lai district in particular are more affected 
by climate change, expressed more and more clearly at the air temperature increase, rainfall, 
flood levels, droughts, salinity intrusion and other natural disasters. 
 
Increasing temperature: The statistical data and forecasting data show that the average 
temperature of the air in the whole country in general and in Can Tho city has increased in 
the past, present and future. Average annual air temperature in Can Tho city from 1978 to 
2012 year tends to increase about 0.7-0.8oC, average about 27.3oC. According to the Office 
of Climate Change, the average temperature increase is not due to the maximum 
temperature increase but because of the minimum temperature increase. Maximum 
temperature increased slightly by 0.2oC in 30 years. Meanwhile, the minimum temperature 
increased by about 1.6oC, leading to an average temperature increase of about 0.8oC. 
Specifically, the highest temperature (during the day) does not tend to increase, the lowest 
temperature (at night) tends to increase by 1.6oC. Compared to the climate change and sea 
level rise scenarios for Can Tho city by the MONRE in 2011, the temperature doubled the 
forecast. This is detrimental to public health and reduces crop yields if the excess is 
exceeded. When the air temperature rises, it means that the temperature of the water, the 
soil and all other things that are related to the air will increase. Increased temperature, 
especially nighttime temperature, causes difficulty in sleep, difficulty in restoring health, 
increasing heat stress on the human body, especially the elderly and children, increasing 
illness. tropical diseases, infectious diseases through the development of bacterial species, 
insect and disease hosts, nutritional regimes and environmental degradation. The increase 
in temperature also affects other sectors such as energy, transportation, industry, 
construction, tourism, trade, and so on. wind, storage and operation of equipment, vehicles, 
material durability. 
 
The average annual rainfall in Can Tho city is reduced by about 200 mm. From 2010 to 
now, the rainfall varies from 1200 to 1500 mm. Accompanying with decreasing rainfall is 
drought and increased salinity intrusion. 
 
According to data recorded in the past, the lowest flow in the dry season of the Hau River 
in Can Tho has not reached 800m3/s, while the water demand for rice is likely to reach 
850m3/s. Water flow in the dry season decreases, leading to droughts in the upstream (Vinh 
Thanh, Thot Not) and salt water intrusion in the lower areas (Vinh Thanh, Cai Rang) 
hindering agricultural production, aquaculture and clean water supply and affecting 
industrial production and service. 
 
Therefore, salinity intrusion is also a very worrying issue today. Previously, Can Tho City 
was almost unaffected by saline intrusion due to the fact that it was more than 65 km from 
the sea. However, in recent years, salinity intrusion has begun to affect the water resources 
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of Can Tho City. In May 2010, salinity 1 ‰ is only 12 km away from downtown Can Tho. 
Salinity intrusion in Can Tho city over the years has increased in value from February to 
June and decreased gradually from September to December. Especially in early 2016, the 
situation of drought and tsunami Salinity intrusion in the Mekong Delta provinces in 
general and Can Tho city in particular becomes particularly serious. According to Minister 
of Agriculture and Rural Development Cao Duc Phat at the conference on drought 
prevention and salt water intrusion in Mekong Delta provinces on 17/2/2016 in Can Tho 
city chaired by Deputy Prime Minister Nguyen Xuan Phuc. The impact of El-Nino in 2015 
is that the rainy season comes late but ends early, the total rainfall in the basin shortages 
compared to the average for many years from 20-50%. The water level in the upstream of 
the Mekong continues to decline rapidly and lowest in the last 90 years. Dry season 2015-
2016, due to shortage of fresh water, salinity appeared earlier than the same period every 
year (earlier than 2 months), the possibility of ending later (1 month), penetration deep in 
the Mekong Delta. Forecasting the dry season in 2015-2016 will be early, deep and likely 
to last until dry season without rain. Areas 25-45 km from the sea: From mid February to 
22-25 / 2 have the ability to get fresh water during low tide, from the end of February 
onwards these areas of fresh water drops much and almost no. It is possible to collect fresh 
water from the river mouth, causing water shortage for production and drinking water. 
 
In terms of flooding levels: In the 2011 to 2015 period, Can Tho city experienced a major 
flood in 2011. The highest water level ranks second in the history of floods in Can Tho 
City, 215 centimeters Alarm level III 25 cm. However, by 2013, although the water level 
at Tan Chau station upstream was not up to alarm level 2, the water level at Can Tho station 
was above alert level III (215 cm). There is not yet a specific study on this issue, but it is 
also possible to see that the hydrological regime has changed. This change may be due to 
human activity, possibly from land subsidence or sea level rise. 
 
Since 2011, Can Tho city has been flooded by tides. Tidal floods occur in the inner city 
when the water rises, while also with that water level, there will be no flooding in previous 
years. The central districts most affected by tidal flooding are Ninh Kieu, Binh Thuy, Cai 
Rang. The actual records in recent years show that the highest water level in Chau Doc and 
Tan Chau areas in the Hau River watershed has not increased while the highest water level 
at Can Tho Station has continuously increased (more than 50cm in 30 years). Some of the 
areas in Ninh Kieu district, although raised to the ground still flooded. In 2011, only Ninh 
Kieu District had 22 floodplains due to rain, 56 flooded by tides (2.15m high tide) and 43 
floods when heavy rain combined with high tide (80mm-tide 1.87m). 
 
Every year, in the floating season from August to November, the rural area of Can Tho city 
is flooded from 0.5 to 1 m. Rural areas flooded by the East Sea tides are flooded 6 times in 
the months 8-11. In high floods will rise 8 times in the same month 8-11. The flood level 
in this area is about 0.1-0.6m and these flood data have been considered in the overall design 
of the WTE plant complex. The 50-year flood has been considered in the design of the plant. 
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River bank erosion: Due to the recent change in hydrological regime, many serious river 
bank erosions occurred in Can Tho city, affecting the quality of waterway traffic works, 
house collapsing, robbery production and life of the people. The banks of the river have the 
same erosion as Song Hau, Cai Rang, Tra Noc, O Mon and Thot Not. So far nearly 200 
households have been affected by landslides. On March 6, 2010, the Tra Nien bridge in 
Phong Dien district was under construction and was slammed into the Cai Rang River with 
three houses, killing two people; On 29/03 and 01/4/2013 in 22 hamlets, My Ai hamlet, My 
Khanh commune, Phong Dien district, a serious landslide caused the total collapse of 05 
houses of the river, 08 Removal of urgent removal, estimated loss of about 1.3 billion. 
Damage of shore landslide has now reached tens of billions. There are 38 river bank slides, 
scattered in the district in the city. 
 
Along with river bank erosion, Can Tho is also facing tsunamis and storms. On July 30, 
2014, at Co Do town, Co Do district, Can Tho city, a violent thunderstorm destroyed 147 
houses, of which 56 were completely destroyed, hundreds of billion. According to the 
meteorological agencies, the rate of storms and tropical low pressure blowing in the 
Mekong Delta has increased in recent years, from 0.75% in the past 100 years, to 2, 85% 
in the last 50 years. Storm problems are increasing locally in both frequency and intensity 
due to climate change that is a constant, immediate and long-term threat to all sectors, 
regions and communities. Mekong Delta, including Can Tho, is an area targeted by the 
National Target Program to respond to climate change as being vulnerable to severe storms 
and whirlwinds due to flat terrain. In the future, storms and cyclones may cause further 
damage to grid systems, plants, buildings and structures on the ground. 
 
Some other challenges: 

 

- Water resources variability: Reduced rainfall in local area, increasing number of 
hydroelectric dams along the upstream of the Mekong River, and growing demand 
for water due to rapid population growth and human development, leading to a threat 
to water security in the Mekong Delta and Can Tho city. 
 

- The phenomenon of ground deformation and subsidence: In Can Tho city, ground 
subsidence is also a matter of concern. There are no specialized studies to answer 
the ground in Can Tho and the Mekong Delta are actually subsided. However, 
through the phenomena (1) Chau Doc influenced the tide in the flood season is 
increasing. (2) Water levels in Can Tho (lowest and highest) are increasing; (3) The 
flow of water from the South China Sea into Can Tho is increasing, while the sea 
level rises only about 4mm per year. The causes of these phenomena are attributed 
to the ground subsidence. To avoid any potential ground subsidence in the project 
area, the following design considerations will be implemented: (i) use of 
consolidated sediments as ground foundation; (ii) ground compaction; and (iii) use 
concrete piles and concrete lining for the foundation. 
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2.1.2.7.  Hydrological Conditions of the Project Area 

 
In the rainy reason, the project area is affected by flood from upstream of Mekong river, 
but no historical record of flash floods. Annual flood water level is due to the combination 
of flood coming from upstream and flood tide. The historical record of water level shows 
that the average water level is 56 cm and the highest is 68cm, these data have been 
incorporated in the overall design of the WTE plant. 
 
2.1.3. Current Status of the Soil, Water and Air Environment 

 
2.1.3.1.  The quality of air environment 

 
Air Quality Standards. The Vietnam ranks air quality standards according to “QCVN 05: 
2013 / BTNMT: National technical regulation on ambient air quality”. The WHO has set 
up air quality guideline (AQG) standards for various air quality parameters for the 
protection of public health. Recognizing that progressive actions are needed to achieve 
these standards and the financial and technological limitations of some countries or 
localities especially in developing countries, the WHO also established interim targets as 
intermediate milestonnees towards achieving the AQG. 
 
Table 2.8. Comparison of Vietnam and World Bank Ambient Air Quality Standards 

 

Parameter Duration Vietnam 

National 

Standards 

QCVN 

05:2013/BTNMT 

World Bank General 

EHS Guidelines (μg/m3) 
Interim 

Target 
AQG 

SO2 1-year 50 n/a n/a 
24-hour 125 50-125 20 
1-hour 350 n/a n/a 

NO2 1-year 40 n/a 40 
24-hour 100 n/a n/a 
1-hour 200 n/a 200 

CO 8-hour 10,000 n/a n/a 
1-hour 30,000 n/a n/a 
1-year 100 n/a n/a 

TSP 24-hour 200 n/a n/a 
1-hour 300 n/a n/a 
1-year 50 30-70 20 

PM10 24-hour 150 75-150 50 
1-year 25 15-35 10 

PM2.5 24-hour 50 37.5-75 25 
1-year 50 n/a n/a 
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Noise Standards. Noise Standards for various functional area categories are compared with 
the World Bank’s General EHS guidelines presented in Table 2.9 below. 
 

Table 2.9. Comparison of Vietnam and World Bank Noise Quality Standards 

 
To analyse the quality of the air environment in the project area, the study team carried out 
three samples of air, each sampling location is measured once. 
 
The time for sampling starts from 8:30am – 4:30pm on 03/03/2017. Sampling in sunny, dry 
and windy conditions. The sampling procedure is ensured in accordance with Circular 
28/2011 / TT - BTNMT - Regulation on technical process of monitoring ambient air 
environment and noise.In particular, a quick measurement at the scene in some parameters: 
temperature, humidity, wind velocity. Field-based air samples were stored in accordance 
with monitoring parameters and laboratory analysis techniques. 
 

Table 2.10. Sampling Points of Air Monitoring near the Project Area 

 

 
 
 
 

 Applicable Area   
 Daytime  

(06:00 -21:00) 
 Night  

(21:00 -06:00)   
Vietnam National Standards QCVN 26:2010/BTNMT   

Areas within the boundaries of the medical 
establishments, libraries, kindergartens, schools, 
churches, temples, pagodas.   

 55    45   

Apartment buildings, detached or terraced houses, 
hotels, guest houses, administrative agencies   

70 55 

World Bank General EHS Guidelines   
Residential; institutional; educational    55    45   
Industrial; commercial    70    70   

No. Code Location 

1 KK1 North of project 

2 KK2 Central of project 

3 KK3 South of project 
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The KK1 is about 300m away from the nearest household. KK3 is about 700m away from 
the nearest household. There are no other existing industrial facilities within 500-700m 
radius from the project area. 
 
Air samples are taken at the locations around and the center of the project site is measured 
at an average of 1 hour. The sampling location represents each feature of the site. The results 
of the analysis of air quality of the project are presented in the following tables: 
 

Table 2.11 Quality of Air and Noise Environment in the Project Area 

 

No 
PARAMETER/ 

UNIT 
RESULT 

STANDARDS 

QCVN 

26:2010/BTNMT; 

QCVN 

05:2013/BTNMT 

World Bank General 

EHS Guidelines   

I KK1: North of project 

1 Noise level dBA 61.2 
06:00-21:00: 70 

21:00-06:00: 55 

07:00-22:00: 70 

22:00-0700: 55 

2 NO2
 mg/m3 0.031 0.2 0.2 

3 SO2 mg/m3 0.05 0.35 0.125 (interim target 1) 

4 CO mg/m3 4.35 30 n/a 

5 Dust mg/m3 0.32 0.3 n/a 

6 Temperature 0C 31.2 -- -- 
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7 Humidity % 70.2 -- -- 

8 Wind velocity m/s 0.2 -- -- 

II KK2: Central of project 

1 Noise level dBA 63.7 
6h-22h:70 

22h-6h: 55 

07:00-22:00: 70 

22:00-0700: 55 

2 NO2
 mg/m3 0.035 0.2 0.2 

3 SO2 mg/m3 0.057 0.35 0.125 (interim target 1) 

4 CO mg/m3 4.13 30 n/a 

5 Dust mg/m3 0.38 0.3 n/a 

6 Temperature 0C 31.5 -- -- 

7 Humidity % 68.9 -- -- 

8 Wind velocity m/s 0.4 -- -- 

III KK3: South of project 

1 Noise level dBA 60.5 
6h-22h:70 

22h-6h: 55 

07:00-22:00: 70 

22:00-0700: 55 

2 NO2
 mg/m3 0.03 0.2 0.2 

3 SO2 mg/m3 0.054 0.35 0.125 (interim target 1) 

4 CO mg/m3 4.26 30 n/a 

5 Dust mg/m3 0.33 0.3 n/a 

6 Temperature 0C 31.3 -- -- 

7 Humidity % 70.6 -- -- 

8 Wind velocity m/s 0.3 -- -- 

Source: ARC Research and Analysis Center, 2017 

 
The results of air monitoring showed that the air quality in the project area showed no 
signs of pollution. 
 
At the sampling locations, the measurement parameters are within the limits specified 
in QCVN 05: 2013/BTNMT: National Technical Regulation for Ambient Air Quality. 
 
The noise indicators at the observation position within the limits allowed by NTR 26: 
2010/BTNMT: National Technical Regulations on noise. 
 
An additional ambient air quality monitoring was conducted for eight hours per day (0830-
1630) from 8 to 12 April 2019 at three locations within project site area by an external party 
to collect the daily 8-hour mean concentration of NO2, SO2, CO, TSP, PM10 and PM2.5. 
The sampling points and monitoring results are shown in Tables 2.12 and 2.13 respectively.  
The results shows that all values of each parameter were found to be within the average 
limit depicted in  the National Technical Regulation for Ambient Air Quality (QCVN 05: 
2013/ BTNMT). 
 
 

Table 2.12. Sampling Points of Additional Ambient Air Quality Monitoring within 

the Project Area 
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No. Code Location 

1 KK4 Security area of the project site (North) 

2 KK5 Parking area of the project site (West) 

3 KK6 Chimney area of the project site (East) 
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Table 2.13. Results of the Additional Ambient Air Quality Monitoring  

 
No. Parameter Unit  Date 

8/4/2019 9/4/2019 10/4/2019 11/4/2019 12/4/2019 
KK4 KK5 KK6 KK4 KK5 KK6 KK4 KK5 KK6 KK4 KK5 KK6 KK4 KK5 KK6 

1 SO2 μg/m3 68 62 92 56 72 106 66 97 102 54 44 68 73 61 84 
2 CO μg/m3 3,620 2,950 3,140 2,633 3,978 4,240 3,033 2,598 3,162 2,862 2,105 3,068 3,722 3,412 3,836 
3 NO2 μg/m3 98 85 72 86 77 93 55 61 73 76 59 63 66 78 62 
4 TSP μg/m3 157 132 144 123 148 159 103 127 119 122 141 139 137 159 121 
5 PM10 μg/m3 88 79 69 63 57 81 69 86 72 66 82 79 59 73 64 
6 PM2.5 μg/m3 21 19 23 19 24 16 31 26 29 18 26 24 11 19 26 

 
Parameter Unit Standard 

QCVN 05:2013/BTNMT World Bank General EHS 

Guidelines   
SO2 μg/m3 350 (1-hour) 

125 (24-hour) 
125 (interim target 1) 

CO μg/m3 10,000 n/a 
NO2 μg/m3 200 (1-hour) 

100 (24-hour) 
200 (1-hour) 

TSP μg/m3 300 (1-hour) 
200 (24-hour) 

n/a 

PM10 μg/m3 150 (24-hour) 100 (interim target 2) 
PM2.5 μg/m3 50 (24-hour) 37.5 (interim target 3) 
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2.1.3.2. Quality of water environment 

 
In order to assess the current state of the water environment at the project site, taking 1 
surface water sample at the location shown in Table 2.14. 
 

Table 2.14 Location of the Water Monitoring in the Project Area  

No Symbol Location 

1 NM1 Ba Dam River is about 800m from the project 
 
Time of sampling starts from 8h30 - 16h30 on 03/03/2017. Sampling in sunny, dry and 
windy conditions. The sampling procedure is in line with the guidance in Circular No. 
28/2011/TT-BTNMT-Provisions on technical process of surface water surface monitoring. 
Field air sampling was maintained and stored in accordance with monitoring parameters 
and laboratory analysis techniques. 
 
Quality of surface water environment 

 

Results of surface water analysis in the project construction area are shown in Table 2.15 
 

Table 2.15 Surface Water Quality of the Project Area 

 

No Parameter/ Unit Result 

QCVN 08-

MT:2015/BTNMT 

(B1 Standard) 

1 pH -- 6.34 5.5 - 9 

2 COD mg/L 26 30 

3 BOD5 mg/L 12 15 

4 TSS mg/L 9 50 

5 DO mg/L 5.22 ≥4 

6 NH4
+ mg/L 0.21 0.9 

7 NO3 mg/L 0.002 10 

8 NO2 mg/L 1.13 0.05 

9 
Chloride 

(CI-) 
mg/L 30.16 350 

10 Iron (Fe) mg/L 0.63 1.5 

11 SO4 mg/L 3.1 -- 

12 Hg mg/L Not recognized  0.001 

13 Phosphate mg/L 0.09 0.3 

14 As mg/L Not recognized  0.05 
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Source: ARC Research and Analysis Center, 2017 

Notes:  

QCVN 08-MT: 2015 / BTNMT: National Technical Regulation on surface water quality. 

Column B1 - Used for irrigation or other irrigation purposes with similar water quality 

requirements or for purposes of use such as B2. 

 

From the results of Table 2.15, value of NO2 exceeds the permitted standards, this can be 
attributed to the intensive agricultural activities within the area. Other criteria remain within 
the limits of QCVN 08-MT: 2015/BTNMT column  B1. 
 
Meanwhile, additional surface water quality and groundwater quality sampling tests were 
conducted by a third party in January 2019. The details of the sampling points are shown 
in Table 2.16. 
 
Table 2.16  Locations of the Additional Surface Water and Groundwater Sampling 

Points 

 

No Code Location 

1 ASW1 Water intake point 
2 ASW2 9.4m upstream of the water intake point 
3 ASW3 10m downstream of the water intake point 
4 GW1 Near the weightbridge 

 

 
 

Table 2.17 Test Report of Surface Water Quality at Water Intake Point (ASW1) 
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No. Parameter Unit Result QCVN 08-

MT:2015/BTNMT 

(B1 Standard) 
1 COD mg/L 15 30 
2 Chloride 

(CI-) 
mg/L 17 350 

3 pH - 6.68 5.5-9 
4 Suspended 

Solid 
mg/L 60 50 

5 Iron (Fe) mg/L 0.15 1.5 
6 Conductivity μScm-1 224 - 
7 Total 

Hardness 
mg/L CaCO3 41 - 

8 Turbidity NTU 36 - 
9 Total Plate 

Count (TPC) 
(35°C) 

CFU/ml 3.5x103 - 

 
Table 2.18 Test Report of Surface Water Quality at Upstream of the Water Intake 

Point (ASW 2) 

 

No. Parameter Unit Result QCVN 08-

MT:2015/BTNMT 

(B1 Standard) 

1 COD mg/L 16 30 
2 Chloride 

(CI-) 
mg/L 17 350 

3 pH - 6.67 5.5-9 
4 Suspended 

Solid 
mg/L 76.5 50 

5 Iron (Fe) mg/L Undetected 1.5 
6 Conductivity μScm-1 221 - 
7 Total 

Hardness 
mg/L CaCO3 42 - 

8 Turbidity NTU 41 - 
9 Total Plate 

Count (TPC) 
(35°C) 

CFU/ml 3.5x103 - 

 
Table 2.19 Test Report of Surface Water Quality at Downstream of the Water 

Intake Point (ASW3) 

 



          Page 108 

 

No. Parameter Unit Result QCVN 08-

MT:2015/BTNMT 

(B1 Standard) 
1 COD mg/L 14 30 
2 Chloride 

(CI-) 
mg/L 14 350 

3 pH - 6.65 5.5-9 
4 Suspended 

Solid 
mg/L 69.5 50 

5 Iron (Fe) mg/L 0.15 1.5 
6 Conductivity μScm-1 205 - 
7 Total 

Hardness 
mg/L CaCO3 36 - 

8 Turbidity NTU 37 - 
9 Total Plate 

Count (TPC) 
(35°C) 

CFU/ml 1.4x103 - 

 
Table 2.20 Test Report of Underground Water Quality (GW1)  

 

No. Parameter Unit Result QCVN 09-

MT:2015/BTNMT 

1 COD mg/L Undetected - 
2 Chloride 

(CI-) 
mg/L 272 250 

3 pH - 7.95 5.5-8.5 
4 Suspended 

Solid 
mg/L Undetected - 

5 Iron (Fe) mg/L Undetected 5 
6 Conductivity μScm-1 1,619 - 
7 Total 

Hardness 
mg/L CaCO3 34 500 

8 Turbidity NTU Undetected - 
9 Total Plate 

Count (TPC) 
(35°C) 

CFU/ml 3.7x102 3 CFU/100ml 

 
According to the test report, it is noted that the levels of total suspended solids in the water 
samples collected at all three water intake points (ASW1, ASW2, ASW3) exceeded the 
national technical regulation on surface water quality (QCVN 08-MT:2015/BTNMT), 
while the level of Chloride in the underground water sample (GW1) exceeded the national 
technical regulation on ground water quality (QCVN 09-MT:2015/BTNMT). Possible 
reasons include poor separation of wastewater from canals, and illegal wastewater 
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discharge from agriculatural areas. In addition, the heavy rain during wet season could also 
flush effect when significant amount of waste and debris could enter the nearby canals. 
 
2.1.3.3 The quality of soil  environment  

 
Location of land sampling to assess the quality of soil environment in the project area is 
described in Table 2.21: 
 

Table 2.21 Location of land Environment Sampling 

No. Symbol Location 
1 Đ At central of project 

 
Delegation of observation officers conducted soil sample at a specific location to clearly 
indicate the status of land in the project area. From there, make a specific assessment of the 
land environment in the project area. 
 

Table 2.22 Quality of Land Environment in the Project Area 

 

No 
Parameter/ 

Unit 
Results 

QCVN 03-MT:2015/ 

BTNMT 

(Industrial land) 

1 Zn mg/kg 25.79 300 

2 As mg/kg 0.37 25 

3 Pb mg/kg 10.26 300 

4 Cd mg/kg 1.56 10 

5 Cu mg/kg 20.43 300 
Source: ARC Research and Analysis Center, 2017 

 
Notes: QCVN 03-MT: 2015 / BTNMT- National technical regulation on permissible limits of 

heavy metals in soil (industrial land) 

 

The analysis showed that the quality of land at the surveyed sites showed no signs of 
pollution. All indicators are within the limit of QCVN 03-MT: 2015/BTNMT. Land quality 
is favorable for construction of the project. 
 

Evaluation of the bearing capacity of the regional environment 
 

Based on the results of the analysis of environmental quality in 2.1.4, the quality of the soil 
environment, water environment and air environment are relatively good and there are no 
signs of serious pollution, specifically: 
 
- Air environment: at the sampling location, the indicators measured are within the limits 
allowed by NTR 05: 2013 / BTNMT, NTR 26: 2010 / BTNMT.In general, the quality of 



          Page 110 

 

the air environment in the area has not been polluted and is capable of withstanding the 
emission during the construction and implementation of the project. However, the owner 
will develop mitigation measures to avoid the impact on the bearing capacity of the gas 
environment. 
 
- Water environment: 

 
Surface water: 
The load on the water environment is rated at average level. 
 
Land environment: the analytical criteria are within the permitted limits of QCVN 03-MT: 
2015 / BTNMT. 
 
The process of construction of foundation excavation can change the soil structure, change 
the surface coating, waste, solid, waste water if not collected will be treated in rain water 
flowing to the surrounding the project area. Therefore the investor  will have appropriate 
mitigation measures. 
 
The project implementation process will increase the number of vehicles operating in the 
project area in particular and surrounding people in general, together with the construction 
activities of the project items. The construction activities will generate a certain amount of 
dust, gas, waste water affecting the environment in the project area and neighboring ones. 
However, the project with the size of construction items is considered to be small, the 
construction period lasts about 12 months, so the environmental result measured in Section 
2.1.4 shows the load bearing capacity of area environment of the area is assured when the 
project is built.  
 
In addition, in order to mitigate adverse impacts on the quality of regional environmental 
components, the investor will actively apply feasible mitigation measures to ensure that 
they do not exceed the capacity limits of the area environment. 
 
2.1.4 Ecological Resources 

 
2.1.4.1 Site Description 

 
The Th i Lai District lies near the center of the Mekong Delta, where the River 
approaches and exits to the sea through a network of distributaries. The Mekong Delta 
has been facing intense anthropogenic impacts to support rice-based agriculture more 
than any other part of Vietnam. Yet it still supports a diverse biota, especially for birds 
and fish. More than 240 species of avifauna and 900 species of fish has been recorded 
in the Delta. 
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The Mekong Delta has been highly modified and degraded through agricultural 
development. In recent years (2000-2011), 150,000 ha of semi-natural floodplain habitat 
has been lost as a result of flood protection works and promotion of more intensive 
agricultural production (three rice crops per season). Less than 5% of the total area of 
the Mekong Delta is protected. 
 
Aside from intensive agricultural land and other disturbed areas, there are three major 
semi-natural habitats in the Mekong Delta. The distribution of these habitats is 
dependant on climate, hydrogy and soil condition. Floodplains are usually semi-natural 
wetland areas, including the Plain of Reeds, the Ha Tien Plain and the U Minh Wetlands, 
with dominant vegetation of Melaleuca sp. and Nypa fruticans swamp. Tidally affected 
floodplains refer to seasonally inundated areas, where freshwater swamp forests of 
Melaleuca cajeputi are found with low vegetation diversity. The third habitat type is 
restricted to coastal areas of the Delta where floodplains are influenced by both marine 
and freshwater environment. Mangrove swamps are found in this landform mainly 
located around the Ca Mau Peninsula. Up to 29 species of mangrove can be found in the 
Delta. The Ca Mau Peninsula is also found to support some endemic plant species, 
include newly discovered species such as begonia (Begonia bataiensis) and orchid 
(Calanthe kienluongensis). 
 
More than 240 avifaunal species have been recorded in the Delta, with about half of 
these species considered as wetland dependant, and about a third are migrants using the 
area. Twenty species recorded in the Delta are listed as globally near threatened or 
threatened. Of these, five species have a significant population in the Delta, comprising 
Sarus crane (Grus antigone), Asian dowitcher (Limnodromus semipalm atus), Chinese 
egret (Egretta eulophotes), black-headed ibis (Threskionis melanocephalus) and painted 
stork (Mycteria leucocephala). 
 
More than 900 species of fish are recorded in the Delta to date, with many additional 
species records expected in the future. Among the recorded species, more than 95% are 
native. 28 species are endemic to the Mekong, with four species occuring only in the 
Delta: dwarf catfish (Akysis filifer), Mekong sea catfish (Hemipimelodus daugueti), 
Mekong goby (Stenogobius mekongensis) and Mekong blind sole (Typhlachirus 

elongates). 
 
Herpetofauna in the Mekong Delta has not been widely documented but studies have 
indicated relatively diverse populations in the Tram Chim National Park and Lang Sam 
Wetland Reserve. Among the documented herpetofauna, none of the species are of 
conservation importance. 
 
Only two mammals of conservation importance are presence in the Mekong Delta, the 
hairy-nosed otter (Lutra sumatrana) and the dugong (Dugong dugon). The distribution 
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of hairy-nosed otters is found to be primarily in the U Minh National Park, while 
dugongs are restricted to a small population in the Con Dao National Park. 
 

2.1.4.2 Terrestrial Ecology 

 
Site visits were undertaken in June 2019 to assess ecological conditions in and around 
the solid waste treatment plant. The visits focused on areas up to 1 km from the boundary 
of the solid waste treatment plant, where potential direct or indirect ecological impacts 
could occur. A habitat map of the assessment area is provided in Figure 2.4. 
 

 
 

Figure 2.4 Habitat Map of the Project Site and Adjacent Areas 

 
Habitats around the project site have been extensively modified, comprising the project 
itself and other developed areas (e.g., roads), watercourses, village area and agricultural 
land. No areas of secondary vegetation growth or semi-natural vegetation were recorded in 
the assessment area: even field bunds were densely planted with production trees, with 
undergrowth in these areas cleared by burning. 
 

Table 2.23 Area of Different Habitat Types Recorded in the Assessment Area 
Habitat Type Area (Hectare) 

Agriculture land 361 
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Watercourse 45.2 
WTE Plant 6.1 
Road (Developed Area) 3.6 
Village 45.2 
Total 462 

 
All plant species recorded are common and widespread, and no species of conservation 
interest were noted. A consolidated list of vegetation recorded is provided in Table 2.24. 
Detailed locations and description of each habitat is provided below. 
 

Table 2.24 Summary of Vegetation Recorded from the Project Area 

 
No. Common Name Scientific Name Distribution IUCN Red 

List  

(Version 

2019.1) (1) 

Red Data 

Book of 

Vietnam 

(2004) (2) 
Water-

course 

Developed Village Agri-

culture 

 Trees 

1 Black wattle Acacia magnum +   + - - 
2 Breadfruit Artocarpus altilis   +  - - 
3 Coconut Cocos nucifera +  + + - - 
4 Doub palm Borassus flabellifer  + + + - - 
5 Durian Durio zebethinus   +  - - 
6 Eucalyptus Eucalyptus sp. + + + + - - 
7 Fish egg tree Muntingia calabura   + + - - 
8 Flamboyant Delonix regia   +  - - 
9 Guava Psidium guajava   +  - - 

10 Jackfruit Artocarpus heterophyllus +  +  - - 
11 Langsat Lansium domesticum   +  - - 
12 Malayan banyan Ficus microcarpa   +  - - 
13 Mango Mangifera indica   ++ + - - 
14 Mangosteen Garcinia mangostana   +  - - 
15 Papaya Carica papaya   ++  - - 
16 Rambutan Nephelium lappaceum   +  - - 
17 Red cottonne tree Bombax sp.   +  - - 
18 Star fruit Averrhoa carambola   +  - - 
19 White paperbark Melaleuca leucadendron +  + + - - 

 Shrubs and grass 

20 Bamboo Bambusa sp. +  +  - - 
21 Banana Musa sp.    +++ - - 
22 Black-jack Bidens pilosa + + +  - - 
23 Bougainvillea Bougainvillea sp.  + +  - - 
24 Calabash Lagenaria siceraria   ++  - - 
25 Chilli Capsicum annuum   +  - - 
26 Dill Anethum graveolens   +  - - 
27 Dragonfruit Hylocereus undatus   +  - - 
28 Frangipan Plumeria sp.   +  - - 
29 Giant taro Alocasia macrorrhizos +  + + - - 
30 Ginger lily Hedychium coronarium   +  - - 
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No. Common Name Scientific Name Distribution IUCN Red 

List  

(Version 

2019.1) (1) 

Red Data 

Book of 

Vietnam 

(2004) (2) 
Water-

course 

Developed Village Agri-

culture 

31 Goatweed Ageratum conyzoides  ++ + + - - 
32 Lotus Nelumbo nucifera +  + ++ - - 
33 Maiden silvergrass Miscanthus sinensis + + + + - - 
34 Okra Abelmoschus esculentus   +  - - 
35 Rice Oryza sp.    +++ - - 
36 Sedges Cyperus sp. +   + - - 
37 Sugarcane Saccharum officinarum   +  - - 
38 Sweetcorn Zea mays   +  - - 
39 Water hyacinth Eichhornia crassipes +++    - - 
40 Water Spinach Ipomoea aquatica  + + + - - 
41 Waterlilies Nymphaea sp.   +  - - 
42 Bird of paradise Strelitzia sp.   +  - - 

Notes: (1) IUCN (2019). IUCN Red List of Threatened Species. Version 2019.1. 
(2) Red Data Book 2004 of VietNam 
Code for Abundance: ++++=abundant; +++=frequent; ++=occasional; +=scarce 

 
Agricultural land was the dominant habitat type within the assessment Area (78.28%), with 
paddy field being the most common crop although some fields were planted with fruits 
trees (e.g., Musa sp., Hylocereus undatus and Carica papaya). Fields were separated by 
earthern bunds which were used to grow timber/production trees (e.g., Acacia magnum, 
Melaleuca Leucadendron and Eucalyptus sp.). Intensive management practices were 
adopted in the agricultural land, with evidence of netting (to capture seed-eating birds) and 
widespread use of pesticides (notably molluscicide to control apple snails) observed in the 
assessment area. 
 

 
 

Figure 2.5 Agriculture Land Habitat in the Assessment Area 
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Modified watercourses (canals) were mostly found between agricultural land, taking up 
9.82% of the Assessment Area where they are used for irrigation water supply, wastewater 
disposal and transportation. The canals are straightened, with steep earthern banks and 
relatively shallow water. Vegetation was limited to common weedy and grass species (e.g., 
Miscanthus sinensis and Bidens pilosa), although occasional emergent (e.g., Cyperus sp.) 
and floating (e.g., Eichhornia crassipes) wetland vegetation was recorded. Water was 
highly turbid and likely eutrophic due to widespread use of organic fertilisers in adjacent 
agricultural land and domestic wastewater discharge from nearby villages. 
 

 
 

Figure 2.6 Watercourse Habitat in the Assessment Area 

 

Developed areas mainly refer to the project itself, access roads to the plant, and other public 
roads in the Area. There was no vegetation along roads in the assessement area, but the 
project contains 1.5 ha of landscaped areas planted with common garden and parkland 
species such as Borassus flabellifer and Bougainvillea sp. 
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Figure 2.7 Developed Area Habitat in the Assessment Area 

 
Village areas comprised 9.8% of the assessment area, mainly located along the public road 
and parallel canal. Plant diversity in this habitat was relatively high, including fruit trees 
(e.g., Durio zebethinus, Psidium guajava and Carica papaya), crops (e.g., Saccharum 

officinarum) and ornamental species (e.g., Nelumbo nucifera). 
 

 
 

Figure 2.8 Village Area Habitat in the Assessment Area 
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Wildlife recorded during site visits as well as interviews with local villagers are 
summarized in Table 2.25. Overall, species diversity was low, and the species recorded 
were found to be common and typical of the intensively managed rural habitats in the 
Mekong Delta. 
 

Table 2.25. Summary of Wildlife Recorded from the Assessment Area 

 
No. Common Name Scientific Name IUCN Red 

List  

(Version 

2019.1) (2) 

Red Data 

Book of 

Vietnam 

(2004) (3) 

Avifauna  
1 Barn swallow Hirundo rustica - - 
2 Black-winged kite Elanus caeruleus - - 
3 Blue-tailed bee-eater Merops philippinus - - 
4 Chestnut-tailed starling Sturnia malabarica - - 
5 Common tailorbird Orthotomus sutorius - - 
6 Eurasian tree sparrow Passer montanus - - 
7 Great myna Acridotheres grandis - - 
8 Greater coucal Centropus sinensis - - 
9 Large-billed crow Corvus macrorhynchos - - 
10 Olive-backed sunbird Cinnyris jugularis - - 
11 Plain-backed sparrow Passer flaveolus - - 
12 Plaintive cuckoo Cacomantis merulinus - - 
13 Red-whiskered bulbul Pycnonotus jocosus - - 
14 Scaly-breasted munia Lonchura punctulata - - 
15 Spotted dove Spilopelia chinensis - - 
16 Striated grassbird Megalurus palustris - - 
17 Sunda pied fantail Rhipidura javanica - - 
18 White-breasted waterhen (1) Amaurornis phoenicurus - - 
19 Yellow bittern (1) Ixobrychus sinensis - - 
20 Zitting cisticola Cisticola juncidis - - 
21 Unidentified Cuculidae Cuculus sp. - - 

Butterfly  
23 Banana skipper Erionota torus - - 
24 Glassy tiger Parantica aglea melanoides - - 
25 Malay tiger Danaus affinis malayana - - 
26 Painted jezebel Delias hyparete indica - - 
27 Small cabbage white Pieris rapae - - 
28 Pale grass blue Zizeeria maha  - - 

Dragonfly  
30 Pale-spotted emperor Anax guttatus - - 
31 Japanese skimmer Orthetrum japonicum - - 
32 Unidentifed skimmer Orthetrum sp. - - 
33 Narrow-winged damsel  Aciagrion sp. - - 
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No. Common Name Scientific Name IUCN Red 

List  

(Version 

2019.1) (2) 

Red Data 

Book of 

Vietnam 

(2004) (3) 

Reptiles  
34 Changeable lizard Calotes versicolor - - 
35 Many-lined sun skink Eutropis Multifasciata - - 
36 Rat snake Ptyas sp. - - 

Amphibians  
37 Green paddy frog Hylarana erythraea - - 
38 Paddy frog Fejervarya limnocharis - - 
39 Narrow-mouth frog Microhyla sp. - - 
Notes: (1) Wetland-dependent species (including wetland-dependent species and waterbirds).  

(2) IUCN (2019). IUCN Red List of Threatened Species. Version 2019.1. 
(3) Red Data Book 2004 of VietNam 

 

2.1.4.3 Aquatic ecology  

 
Site visits were undertaken in June 2019 to assess aquatic ecological conditions in the 
Canal running adjacent to the WTE Plant that serves as a water source and also will 
receive stormwater run-off from the WTE Plant. Aquatic ecology and fishery surveys 
were conducted at four locations, with samples being taken at low and high tide: 
 
Point 1: 500 meters downstream of the stormwater discharge point.  
Point 2: The stormwater discharge point.  
Point 3: At the water extraction point. 
Point 4: 500 metres upstream of the extraction point on the Ba Dam River. 
 
A map identifying survey locations is provided in Figure 2.9, and photos are provided 
in Figures 2.10, 2.11, and 2.12. A photo of the survey location at the discharge point 
was not available; however, it is in close proximity to the water intake. 
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Figure 2.9 Aquatic Ecological Assessment Survey Locations 

 

 
 

Figure 2.10 Point 1 Survey Location: 500 metres Upstream of the Extraction 

Point on the Ba Dam River 
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Figure 2.11 Point 3 Survey Location: at the Water Extraction Point on the Ba 

Dam River 

 

 
 

Figure 2.12 Point 4 Survey Location: 500 metres Downstream of the 

Discharge Point on the Ba Dam River 

 

Parameters surveyed included: 
 
• Phytoplankton - sampled vertically using a plankton net of approximately 20 - 60μ 
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• Zooplankton, fish roes and larva - sampled vertically using plankton nets of 
approximately 100 - 200μăforăzooplankton,ăandă300μăforăfish roe and larva 

• Benthos - sampled using Ekman Grab.  
 

The full Aquatic Ecology Survey Report is provided in Appendix F, with the results 
summarised as follows: 
 
- Phytoplankton. A total of 40 algal species were identified from four survey locations, 

representing four divisions (Bacillariophyta, Chlorophyta, Cyanophyta, and 
Euglenophyta). Species richness was very similar at each survey location, varying 
from 34 species at Point 1 to 38 species at Point 2. Phytoplankton composition was 
near identical at the survey locations, being dominated by Euglenophyta (Euglena, 

Phacus, Strombomonas, and Trachelomonas). Commonly encountered Cyanophyta 
included Anabaena, Oscillatoria, and Sprirulina; Bacillariophyta included Cyclotella 

and Melosira; and Chlorophyta included Coelosphaerium, Scenedesmus, Pandorina, 

Pediastrum and Tetraedron. 
 
The lowest and highest density of total phytoplankton varied from around 20 000 
cells/L and 31 000 cells/L, with no obvious patterns noted across the four survey 
locations, or during low or high tide surveys. Euglenophyta accounted for almost all 
phytoplankton density recorded across the four survey locations, contributing from 
92.5% (Point 4, High Tide) to 98.4% (Point 1, High Tide) of total density recorded at 
each location. Euglenophyta such as Trachelomonas and Eugleuna are typical of 
nitrogen and phosphorus enriched waters2.  
 

- Zooplankton. A total of 18 zooplankton species were recorded during the study, with 
the major groups encountered comprising Rotifera and Copepoda with 8 and 4 species 
respectively. Species richness and composition was similar across all survey locations, 
with species richness varying from 12 (Point 4) to 15 (point 2).  
 

Total zooplankton density varied across samples, with the lowest density recorded at 
Point 4 during high tide (568,333 inds/m3) and the highest at Point 2 during low tide 
(1,961,667 inds/m3). Density was dominated by Protozoans, which accounted for 
more than 60% of total zooplankton density across all samples. Zooplankton densities 
were higher at all survey locations during low tide compared to high tide. 
 

- Zoobenthos. Zoobenthos diversity across all survey locations was low, with only 11 
species recorded in total. Species richness and composition was almost identical at the 
four survey locations, with 11 species recorded at Point 2, and 10 species at Points 1, 
3 and 4. The most diverse group of benthos encountered were Gastropoda (5 species), 

 
2 Ha Thi Nguyen, Hoai & Bich Pham, Dao & Thanh Dang, Loan & Ngoc Nguyen, Thanh & Nguyen, Tuan & Thi 
Pham, Mai & Dang Tran, Khoa. (2015). Microalgae as indicators of eutrophication in Hoan Kiem lake, Hanoi, 
Vietnam. Vietnam Journal of Biotechnology. 13. 355-365. 
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and the most abundant species was Tubifex tubifex (which occurred at more than 100 
inds/m2 in most samples at both high tide and low tide, accounting for over 50% of the 
total zoobenthos density). The low species richness and preponderance of T. tubifex (a 
well-known indicator of gross organic pollution) reflects the poor water quality and 
habitat condition of the canal. 
 

- Fish. Fish species diversity was low across all survey locations with only 10 species 
(one of which, Pterygoplithys dịunctivus, is exotic) recorded in total. All of the 
recorded species are common and typical of disturbed habitats in the Mekong Delta 
regions, and none are considered of international or national conservation importance.  
Species richness showed little variability, with the lowest diversity recorded at Point 
2 (five species) and the highest at Point 4 (eight species). 

 
2.1.4.4 Protected Areas and Areas of Conservation Interest 

 

There are no Protected Areas or other Areas of Conservation Interest within or close to the 
Assessment Area. The nearest Protected Area is the Lung Ngoc Hoang Nature Reserve, 
located 32 km south of the Solid waste treatment plant (Figure 2.13). The nearest Important 
Bird Area is U Minh Thuong, located 61 km southwest of the Solid waste treatment plant 
(Figure 2.14). No direct or indirect mpacts to protected areas are expected. 
 

 
 

Figure 2.13 National Parks in the Can Tho Region 
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Figure 2.14 Important Bird Area in the Can Tho Region 

 
According to Asian Development Bank and International Finance Corporation guidelines, 
critical habitats are defined as: 
 
• ADB SPS: Critical habitat includes areas with high biodiversity value, including habitat 

required for the survival of critically endangered or endangered species; areas having 
special significance for endemic or restricted-range species; sites that are critical for the 
survival of migratory species; areas supporting globally significant concentrations or 
numbers of individuals of congregatory species; areas with unique assemblages of 
species or that are associated with key evolutionary processes or provide key ecosystem 
services; and areas having biodiversity of significant social, economic, or cultural 
importance to local communities. 
 

• IFC GN6 and PS6:  Critical habitats are areas with high biodiversity value, including (i) 
habitat of significant importance to Critically Endangered and/or Endangered11 species; 
(ii) habitat of significant importance to endemic and/or restricted-range species; (iii) 
habitat supporting globally significant concentrations of migratory species and/or 
congregatory species; (iv) highly threatened and/or unique ecosystems; and/or (v) areas 
associated with key evolutionary processes. 
 

According to these criteria, there are no critical habitats in the assessment area. As such, no 
critical habitat assessment is required to verify the project’s development. 
 

2.2 Socio-economic Conditions 
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2.2.1 General Socio-Economic Conditions of Can Tho City and Thới Lai District  
 
Can Tho city is divided into 5 urban districts (Bình Th y, CáiăR ng, Ninh Ki u, Ô Môn, 
Th t N t) and 4 rural districts (C  Đ , PhongăĐi n, Th i Lai, VĩnhăTh nh). According to 
the statistics provided by the government of Th i Lai district, in 2017, the population of 
Th i Lai district was 125,532, the male and female population were 63,993 (52.2%) and 
61,539 (47.8%) respectively. There were about 31,710 households in Th i Lai district. In 
2017, around 1,122 households earned less than VND 900,000 per month in Th i Lai 
district were classified as “Poor households”, decreasing from 1,529 households in 2014. 
However, the number of households with monthly revenue less than VND 1,300,000 which 
were categorised as “Near-poor households” increased from 1,551 in 2014 to 2,000 in 2017. 
The daily amount of waste generated per household was 2.15kg. All households have access 
to electricity. 
 
During the period between 2004 and 2013, the average annual economic growth rate was 
14.5% and 11.67% in 2013. GDP per capita increased from VND10.3 million in 2004 to 
VND62 million in 2013. Rice cultivation is a common production activity in Th i Lai but 
the importance of agricultural and forestry sectors declines while industry, trade, services 
and tourism sectors are playing a more important role in contributing the development of 
Can Tho. The construction industry was growing rapidly due to the urbanization. Many 
large-scale and high-quality projects have been put into operation such as Can Tho Bridge, 
Can Tho Airport, Cai Cui Port. More large-scale residential areas, resettlement areas, new 
urban areas, offices, administration, military facilities, urban infrastructure have been 
developed to keep changing the face of the city.  
 
In Th i Lai district, the size of the total labour force (aged 15 and over) was around 82,000, 
of whom 52.2% were male and 47.8% were female. Around 53% of the total labour force 
was engaged in agriculture. Family policy and social protection system are available to 
protect people in Th i Lai district. In 2017, a total amount of 37.19 billion subsidies were 
delivered to approximately 206 families. In order to create more job opportunities in the 
district, the government also provided 1.7 billion loans for the eligible applicants. The 
poverty reduction rate is 1.3%. 
 
Regarding the education system, the number of national standard schools in Can Tho 
increased from 68 in 2011 to 188 in 2015. In 2017, the number of students in Th i Lai 
district was 17,816, among them, 2,143 were high school students while the number of 
university students were about 1,000. All children in Th i Lai district can access to 
education. Porportion of people who can go to high school and university were 12.03% and 
5.6% in 2017. The technical skill and knowledge of the workers in Th i Lai is not high in 
general. Project owner will provide employment opportuntiies to local people, especially 
recruiting graduates from local universities. On-the-job trainings will be provided to all 
new hires to enhance their skills and knowledge of waste-to-energy plant’s operations. 
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The National Health Target Program is implemented effectively, ensuring equal access to 
health services for all people and provide health service subsidy for the poor and near poor 
people, free health care for children under 6, contributing to reduce the morbidity rate and 
improving people's health. Children below 1-year old vaccination rate of all six basic 
vaccines is over 95%. Investment in the grassroots health network has been strengthened 
by upgrading commune and ward health stations, creating favorable conditions for people 
to access health services. In 2015, the number of doctors per 10,000 people was estimated 
to be 11.33. (10.16 in 2011. The number of hospital beds per population was 32.21 in 2015 
(26.78 in 2011). The percentage of people with health insurance coverage was 70% in 2015. 
Prevalent diseases in Can Tho city in general include mainly mosquito-borne and 
gastrointestinal diseases. According to the social-economic survey in Can Tho City (Project 
Can Tho Urban Development and Resilience) conducted by the People Committee in Can 
Tho City in 2015, the most common diseases in the community are cold (68.8%) and 
headache (61.3%), it is followed by diarrhea (26.6%), skin and allegric diseases (24.9%), 
pinkeye (9.2%), hand-foot-mouth disease (6.6%), dengue fever (5.6%) and gynaecology 
(5%). The areas with severe water pollution, high occurrence of flooding, and poor hygiene 
and sanitation conditions (e.g. uncollected garbage in residential areas) usually have higher 
risks for outbreak of diseases and pose greater threat to human health. 
 
The two main religions in Th i Lai district are Hòa H o (Hoahaoism) and Protestantism. 
Cultural and sports activities have been developing. More resources have been invested in 
the cultural development such as restoration, preservation of intangible cultural values as 
well as renovation and promotion of cultural and historical relics. The state management of 
cultural activities and services has been contributing to the improvement of the cultural 
environment in the city.  
 
2.2.2 Status of Solid Waste Management in Truong Xuan Commune 

 
At present, solid waste generated from daily activities of households in Th i Lai district as 
well as Truong Xuan commune is simply burnt at the open space or directly disposed in 
nearby rivers and canals. Only a small amount of waste, such as cans and plastic bottles, is 
collected separately and sold to recyclers. The existing waste treatment method in Truong 
Xuan Commune has caused serious environmental problems and also posed significant 
threat to people's health. 
 
Evaluate the impact of project activities on the life of people in Truong Xuan 

Commune 

 
The implementation area of the project "Can Tho Solid Waste (Domestic Waste) Plant" 
during the project implementation will affect the life of people living near the area 
through the following aspects: 
 

Negative impacts:  
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As implementation of the project will increase the number of trucks and vehicles 
entering and leaving the project area, the project will increase the risk of traffic jams and 
road accidents. 
 
The construction and transportation of materials for the project will generate dust, gas, 
and waste that directly affect the resident in Truong Xuan Commune. 
 
The concentration of 500 staff and construction workers can cause regional security 
disorder, causing conflict, theft and gambling. 
 

Positive impacts:  

 
The concentration of a large number of staff and workers in the construction phase, 
resulting in the demand for food and raw materials also increased, contributing to local 
economic development. 
 
During the project phase, a waste treatment plant was set up to help solve the garbage 
problem in the residential area. On the other hand, the project utilizes the waste treatment 
to generate electricity for the people in the commune and some neighboring communes, 
contributing to the improvement of people's lives. 
 
Assess the suitability of the project for the natural and social-economic conditions in 

the project area 

 

The project area is located in an area with convenient traffic to ensure the movement of 
people during the operation phase. 
 
In the project area, there is bare land with no houses and solid construction complex which 
is convenient in the preparation of construction. 
 
Thus, the location of the project is in a favorable position for the investor to carry out the 
project with the aim of thoroughly processing the amount of waste generated and providing 
electricity with a capacity of 7.5 MW. 
 
Assessment of drainage capacity of the area 

 

The current status of the project has not been raised, the current status is about + 0.45m 
(Hon Dau elevation), because the land used in the past is industrial farming land should be 
lowland especially in the rainy season. Water will drain into surrounding canals such as 
Kenh 2, Kenh Lo Ren. However, when carrying out implementation of solid waste 
treatment planning in Th i Lai district, People's Committee of Can Tho city as well as the 
Department of Construction and related organizations will proceed to raise the project, 
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construction and planning. Efficient drainage system to minimize waterlogging current. 
Especially, the project of incineration of electricity produced by EB Environmental Limited 
Company (Can Tho) does not generate wastewater into the environment, the wastewater 
after treatment of the project will be utilized for recycling for re-use of the plant, thus it 
limits the amount of waste water to the environment, affecting the drainage capacity of the 
area. 
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CHAPTER 3: ANALYSIS OF ALTERNATIVES 

During project preparation, alternative designs were assessed in consideration of potential 
environmental and social impacts, as well as technical, economical, and energy efficiency, 
including (i) technology and (ii) equipment. The location of Can Tho Project was designed 
before bidding period, so alternative of location is not included here. 
 
3.1.  Without Project Scenario 

 
According to the feasibility study of the proposed project, nearly 400 tonnes of waste will 
be generated per day. As earlier discussed, most of the existing waste treatment facilities in 
Can Tho have been suspended operation since 2017, if in the without project condition, 
there will be no adequate waste treatment facilities to cope with the waste generated in Can 
Tho, causing significant pressure to the existing landfill. The excess waste may be simply 
burned in open space, which can pose serious environmental problems including odour, air 
pollution and water contaimination etc. These impacts are against the sustainable 
development of environment and society. 
 

Table 3.1 Impacts of Without Project Scenario 

 
Subject Impacts 

Without project scenario • Excess waste without proper treatment may 
trigger illegal dumpling and take up a lot of 
spaces; 

• Air pollution, odour; 
• Water contamination; 
• Community health issues; 
• Affect species of plants and animals 

 
3.2.  Alternatives of Waste Treatment Methods 

 
For Can Tho project, there are three main method for municipal solid waste treatment 
under consideration, sanitary landfill, high-temperature compost and incineration & 
power generation. 
 

Table 3.2 Alternatives of Waste Treatment Methods 

 

Method Pros Cons 

Sanitary landfill Simple implementing; 
Reliable; Parts of waste 
can be recycled; 

Require large landfill; Low 
reduction of waste volume; 
Limitation on pollution 
control;  
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High-temperature 

compost 

Small land requirement; 
Functional on pollution 
control; 

Treated waste is difficult to 
settle; Low reduction of waste 
volume; 

Incineration&Powe

r generation 

Nearly hazard-free 
treatment; 80-90% 
reduction; power 
generation;  

Large investment; technology 
dependence; 

 
Most waste are treated with sanitary landfill, and the situation of Can Tho landfills is that 
the capacity cannot afford the volume of waste in the next five years. Therefore, the most 
urgent consideration is to treat the municipal solid waste in an environmentally friendly 
method to efficiently reduce the volume of increasing waste. Incineration & power 
generation is the best way to accomplish this. On the other hand, this method could generate 
electricity for public use.  
 
3.3.  Alternatives of Furnace Types 

 
For incineration treatment, there are many types developed and used around the world, such 
as grate incinerator, fluidized bed and rotary kiln.  
 
Grate Incinerator 

 
The typical incineration plant for municipal solid waste is a moving grate incinerator. The 
moving grate enables the movement of waste through the combustion chamber to be 
optimized to allow a more efficient and complete combustion. A single moving grate boiler 
can handle up to 35 metric tonnes (39 short tonnes) of waste per hour, and can operate 
8,000 hours per year with only one scheduled stop for inspection and maintenance of about 
one month's duration. Moving grate incinerators are sometimes referred to as Municipal 
Solid Waste Incinerators. 
 
The waste is introduced by a waste crane through the "throat" at one end of the grate, from 
where it moves down over the descending grate to the ash pit in the other end. Here the ash 
is removed through a water lock. 
 
Part of the combustion air (primary combustion air) is supplied through the grate from 
below. This air flow also has the purpose of cooling the grate itself. Cooling is important 
for the mechanical strength of the grate, and many moving grates are also water-cooled 
internally. 
 
Secondary combustion air is supplied into the boiler at high speed through nozzles over the 
grate. It facilitates complete combustion of the flue gases by introducing turbulence for 
better mixing and by ensuring a surplus of oxygen. In multiple/stepped hearth incinerators, 
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the secondary combustion air is introduced in a separate chamber downstream the primary 
combustion chamber. 
 
Fluidised bed 

 

A strong airflow is forced through a sandbed. The air seeps through the sand until a point 
is reached where the sand particles separate to let the air through and mixing and churning 
occurs, thus a fluidized bed is created and fuel and waste can now be introduced. The sand 
with the pre-treated waste and/or fuel is kept suspended on pumped air currents and takes 
on a fluid-like character. The bed is thereby violently mixed and agitated keeping small 
inert particles and air in a fluid-like state. This allows all of the mass of waste, fuel and sand 
to be fully circulated through the furnace. 
 
Rotary-kiln 

 

The rotary-kiln incinerator is used by municipalities and by large industrial plants. This 
design of incinerator has 2 chambers: a primary chamber and secondary chamber. The 
primary chamber in a rotary kiln incinerator consists of an inclined refractory lined 
cylindrical tube. The inner refractory lining serves as sacrificial layer to protect the kiln 
structure. This refractory layer needs to be replaced from time to time. Movement of the 
cylinder on its axis facilitates movement of waste. In the primary chamber, there is 
conversion of solid fraction to gases, through volatilization, destructive distillation and 
partial combustion reactions. The secondary chamber is necessary to complete gas phase 
combustion reactions. 
 
The clinkers spill out at the end of the cylinder. A tall flue-gas stack, fan, or steam jet 
supplies the needed draft. Ash drops through the grate, but many particles are carried along 
with the hot gases. The particles and any combustible gases may be combusted in an 
"afterburner". 
 
Considering the mitigation level of the hazardous air pollution, stability and efficiency 
factors, the grate incineration has been selected for the Can Tho project. 
 

Table 3.3 Alternatives of Furnace Types 

 
 Pros Cons 

Grate 
Incinerator 

large capacity;  
stable;  
easy control system;  
simple outcome treatment 

High costs;  
high techinical requirments 

Fluidised Bed High thermal transmission 
capacity;  
better heat conductivity;  

High technical requirements; 
Accept limited waste type;  
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lower emission; high energy demand for each 
waste unit 

Rotary kiln Low capacity;  
small particle after incineration;  
high efficiency; 

Complex transmission gear; 
materials in furnace consuming 

 
3.4.  Alternatives of transmission line route 

 
Two route alternatives of the 22 kV transmission line were considered as below: 
 
Option 1. The line goes along with roads of Ba Dam and DT922. 

- Length of route: 11.6 km. 
- Flat topography, residential areas. 
- The route is located in Truong Xuan commune and Th i Lai township, 

Th i Lai district, Can Tho City. 
-  

Option 2. The line goes along with the existing 220kV line. 
- Length of route: 12.2 km. 
- Flat topography, rice fields, canals. 
- The route is located in Truong Xuan commune and Th i Lai township, 

Th i Lai district, Can Tho City. 
-  

 
 

Figure 3.1 Transmission Line Route Alternatives (red: Option 1, yellow: Option 2)  
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Figure 3.2 Option 1 of the Transmission Line Route 

 

 
 

Figure 3.3 Option 2 of the Transmission Line Route 
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Table 3.4 Transmission Line Alternatives Analysis 

 

 

 
 
 
 
 
 
 
 
 
In general, the investment in power grid construction is always affected by the progress of 
compensation, agreement of route and clearance. Therefore, it is recommended to select 
option 2 for the transmission line route.  
 
A separate summary IEE of the 22kV transmission line has been prepared and it is presented 
in Appendix G.  

 Option 1 Option 2 

Pros Readily accessible to 
workers as it is along the 
national highway. 

Easy to establish right of 
way. 

Cons Relatively difficult to 
establish right of way in the 
residential area. 

Far away from the highway, 
it is not easily accessible to 
workers. 
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CHAPTER 4: ENVIRONMENTAL IMPACT ASSESSMENT 

4.1.  Impacts Assessment 
  
Project "Th i Lai - Can Tho Waste Water Treatment Plant 7.5 MW" was built in Truong 
Xuan Commune, Th i Lai District, Can Tho City. The land area is 53,066m2. 
 
To assess the impact of the project on the environment, it is divided into 03 phases: 
- Project preparation phase. 
- Construction phase of the project. 
- The phase in which project comes into operation. 
 
Advantages: 
 
At present, 53,066 m2 of land has been compensated of clearance for the conveniently 
project implementation. 
 
Th i Lai District is a convenient transportation location, planned to develop in the direction 
of modern industry and commerce. 
 
Disadvantages: 
 
Approximately 750m from the project is adjacent to a number of households, so in the 
course of construction the investor will have the appropriate mitigation measures to avoid. 
 
4.1.1. Environmental impact assessment in the preparation phase of project 

 
The layout of project items (attached the drawings in indexes) is suitable for the project 
when it comes into operation. The main plant is located completely separated from the 
canteen area, temporary shelters of workers in order to limit the impact on the health of 
workers. The total power plant site is considered on a selective basis. The solution is 
beneficial, bringing high economic efficiency suitable with architectural landscape, 
ensuring to minimize construction investment costs, making the most of infrastructure 
while minimizing the environmental impact. The layout of the plant must be consistent with 
the prevailing wind direction in the area, ensuring the fire safety standards. 
 
In addition to the above requirements, the general layout of the plant shall be arranged on 
the principle of conformity with the technological chains, the requirements on safe distance 
and taking into account the geological conditions in the area. 
 
The general layout of the plant is based on the following principles: 
 
- The scale of Can Tho solid waste power plant is 7.5MW including 1 × 7.5MW unit; 
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- The plant generates to the national electricity system at the voltage of 22 kV; 
- 780m3 of Cooling water will be extracted from the Ba Dam canal per day, the approved 

water extraction permit is presented in Appendix H. The exact water extraction point is 
presented in Figure 4.1. 

- Optimizing layout of main items such as main engine room, rice husk fuel supply 
system, water supply and drainage system. 

 
Figure 4.1 Location of Water Extraction Point 

 

 
 

Arrangement of total ground: 

 

- The design of the total construction site includes: 
- Specify the specific location of the construction items on the total site of the plant based 

on the requirements of technology, engineering geology, aesthetic conditions and 
environmental sanitation; 

- Arranging transportation system for construction and operation of factories; 
- Arrangement, design of technical networks, water supply and drainage, electricity 

supply, lighting; 
- Arrangement, design of temporary storage, temporary house on site; 
- Design safety system, protection and landscape works. 
- Thermal power plants include the following main constructions and systems: 
- Turbine house, generator; 
- Boiler space; 
- Transformers; 
- Emergency diesel generator; 
- Cooling water circulation pump station; 
- Stations for treating water supply and wastewater; 
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- Solid waste storage; 
- Administrative buildings; 
- Warehouse and repair shop; 
- Conveyor system; 
- Garage; 
- Slag storage area; 
- Other supporting items. 

 
The Can Tho solid waste power plant will be considered for layout of main construction 
items as follows: 
 

a. Central area: This is an area consisting of main plant constructions, chimneys, green 
trees and roads. When building, the following specific norms shall be complied with: 
 
- Backward construction of road works 1,2,3,4,5: 3m 
- Constructionădensity:ă≤ă70% 
- Greenătreeădensity:ă≥ă10% 
- Construction height: according to technological characteristics 
 
b. Cooling area: including complex pump house, cooling tower, temporary ash paddle and 
lake, green trees, yard, building complies with the following norms: 
 
- Backward construction of Road No.4: 3m 
- Constructionădensity:ă≤ă60% 
- Greenătreeădensity:ă≥ă15% 
- Construction height: according to technological characteristics 
 

c. Infrastructure area: Block C, including oil pump area and leachate treatment area, when 
constructed in compliance with the specific criteria as follows: 
 
- Backward construction of Road No.1: 3m 
- Regarding the backward construction of the main trunk road planned for 1/2000 (line 1): 
10m 
- Constructionădensity:ă≤ă70% 
- Greenătreeădensity:ă≥ă10% 
- Construction height: according to technological characteristics 
 
d. General area: including slag area and boiler aggregate when constructed in compliance 
with the following specific norms: 
 
- Construction backward spacing: 3m 
- Backward construction of road works in the area of planning project 1/2000 (line 4): 6 m 
- Constructionădensity:ă≤ă70% 
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- Greenătreeădensity:ă≥ă10% 
- Construction height: according to technological characteristics 
 

e. Serving areas: service house, expert lodge, parking lot, sport yard and green yard, when 
construction complies with the following norms: 
 
- Backward construction: 3 m 
- Backward construction of road works in the area of planning project 1/2000 (line 4): 6 m 
- Constructionădensity:ă≤ă50% 
- Greenătreeădensity:ă≥ă20% 
- Constructionăheight:ă≤ă5ăfloors 
 
4.1.1.1. The source of the impact related to the waste 

 
The source of the impact associated with the waste during the preparation of the project is 
mainly from site clearance activities: vegetation clearing, ground leveling. The main 
sources of impact are dust and gas emissions from bulldozers leveling up, trucks 
transporting waste rock and solid waste, mainly site clearance. These impacts are 
negligible. 
 
For dust: 

 

According to the plan, the project is within the planning area of solid waste treatment in 
Th i Lai District, Truong Xuan Commune, Th i Lai District, Can Tho City, so the process 
of leveling does not last in a long time, dust generated during project preparation are mainly 
from soil transport, grass removal, so the impact on the environment is not considerable. 
 
For emissions: 

 

Equipment in and out of the project area use gasoline, diesel as fuel, combustion products 
containing in emissions such as SO2, NOx, CO. Exhausted wind will spread and spread 
direction responds to the wind direction, the effect of the emission is often associated with 
the dust of the transport process. 
However, the emissions generated during this period are not large and intermittent, in 
addition to the large project area, dust and emissions are diluted and dispersed rapidly into 
the air. 
 
4.1.1.2. The source of the impact not related to the waste 

 
The impacts not related to the waste during this period are mainly noise due to the operation 
of lawn mowers and the operation of the leveling bulldozers. 
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As well as the source of the impact associated with the waste, the source of the non-waste 
related impact during this period is also negligible as it only works for a short time in 
preparation before conducting the items of project. 
 
4.1.2. Impact Assessment During Construction Phase 

 
4.1.2.1.  The source of the impact related to the waste  

 

Source of impacts 
 

The sources related to waste during the construction of technical infrastructure of the 
project are summarized in the following table: 
 

Table 4.1 Activities and Sources of Impact Related to Waste  

 

No Activities Source of impact 

1 
Excavation of site 
layout 

- Dust from excavation activities. 
- Dust and exhaust gases discharged by dump trucks, 
ground leveling materials. 

2 

Gather, store and 
preserve fuels and 
materials in service 
of works 

- Trucks transporting construction materials such as 
cement, steel, sand, stonnee will cause dust and 
exhaust. 
- Leaks, dispersal of pollutants from warehouses, 
dumps of raw materials, petrol. 

3 

Infrastructure items 
such as water 
supply, sewerage 
systems, waste water 
treatment systems, 
roads, power lines, 
etc. 

- Pollution of the air from the transportation of 
machinery and equipment used in construction. 
- Pollution of soil, water and beauty due to solid 
wastes (soil, rock, wood, sediment). 
- Pollution of catchment area to receive wastewater, 
rain water overflows. 

4 

Installation of civil 
equipment, electrical 
equipment, 
telecommunication 

- Emissions, dust, transportation equipment, raw 
materials for installation and operation of machinery. 
- Heat pollution from heated process: cutting, 
welding, melting 

5 
Living of the 
workers at the site 

- Workers' activities at the site of daily-life solid 
waste and daily-life waste water. 

6 
Transportation of 
raw materials for the 
project 

- Dust due to shipping activity. 
- Exhaust emissions, noise caused by the truck 
transporting materials into the works 
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Table 4.2. Natural Objects Affected During Construction Phase 

 

No 
Objects 

affected 
Space affected Time affected 

1 

Transportation 
routes for 
construction 
materials for the 
project 

Roads serving the Project, 
where the means of transporting 
waste rock and raw materials, 
machinery through 

During construction 
time 

2 Air  

Mainly the space along the 
transportation routes of raw 
materials, construction vehicles, 
radius of about 200m 
surrounding the project. 

During the time the 
vehicles involved in 
project construction 

3 Land  
Area of land for the project has 
been planned 

Durability 

4 Water  Drainage system of the area 
During construction 
time 

 

Impact on the environment 
 

(1) Air environment  

 

Dust 

Dust is a large and easily recognizable form of pollution during construction. Dust arising 
during construction of the project mainly from the activities: 
- Due to the process of excavation, leveling and construction of construction items. 
- Due to the process of transporting excavated soil, raw materials and fuel for the project. 
- Due to the process of unloading and storing construction materials on the construction 
site. 
 
The amount of dust generated depends on the organization of construction, the plan, the 
plan of loading and unloading, the transportation and gathering of construction materials as 
well as the sense of environmental protection and observance of the construction 
regulations of each employee and construction workers on site. 
 
Base of dust calculation: 
- Based on the microclimate conditions, topographic conditions of the area 
- Based on the sulfur content of the exhaust gas 
- Based on the emission factor according to the WHO rapid assessment and Air Chief 
document, US Environmental Protection Agency 
- Based on the volume of raw materials, land transported by the project 
- Based on truckload load, road surface quality, vehicle speed. 
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Dust generated by ground leveling 

According to the actual survey, the project location is agricultural land, sunken and 0.5m 
lower than the current route, so during the construction process will raise the ground at a 
height of 2m. At the same time, it will also raise the road construction from Ba Dam 
Highway leading to the factory with a width of 13m and 620.5m.So the total area to be 
raised for the project is 53,066 m2 + 17,994.5 m2 = 71,525.5 m2. Raising the ground with 
a height of 2m, so the total volume of land to be transported to the project to raise the ground 
is 143,051 m3, equivalent to 207,423.95 tonnes (density of soil is 1.45 tonnes / m3) (Source: 
Air Chief, US Department of the Environment, 1995). 

The dust emission coefficient (E) diffused from the leveling process is given by the formula: 
(Source: Air Chief, US Department of the Environment, 1995) 

 
Where: 
E – Coefficient of pollution kg/tonne, 
K – Coefficientătoămentionădustăsize,ă(kă=ă0,ă8;ădustăsizeăsmallerăthană30μm). 
U – Average wind speed (m/s), U = 3m/s 
M – Average moisture content of the material of 3% 
Then E = 0,00122 kg/tonne. 
 
The total volume of land to be transported to the project to carry out the elevation is 
207,423.95 tonnes (as calculated above), so the total amount of dust generated from the 
ground transportation operation during 1 month is: 0.00122 kg/tonne × 207,423.95 tonnes 
= 253 kg. 
 
The concentration of dust is calculated as follows: 
- With the construction time of about 1 month (working 26 days/month and 8 hours/ day), 
the estimated volume of discharge dust is 253kg/(26 × 8) h × 1000 = 1,216 g/h. 
- Average dust content in 1 hour corresponding to the whole site and spreading to height of 
10m: 
 
C = load weight (g/h) × 1h × 103/V (m3) = 1,216 g/h × 1h × 103/ 530,663 = 0.022 mg/m3, 
where V is the volume of impact on the project site: 
 
V = S × H = 53,066.3 × 10 = 530,663 
Therefore, Cmax= C + C1 = 0.25 + 0,.022 = 2.72 mg/m3 

 1,3

1,4

( )
2, 2

( )
2

U
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E = K.(0,0016)×  
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With the above calculation results, the dust concentration is within the allowable limits as 
compared with QCVN05/2013/ BTNMT. 
 

Dust arising from unloading, storage of materials on site  

The volume of equipment, water supply and drainage equipment and installation equipment 
of the project does not generate dust during the process of loading and unloading. The 
amount of dust from the loading and unloading process will only be incurred for materials 
necessary for the construction (76,806.13 tonnes equivalent to 57,830 m3 - details in table 
1.7). 
 
According to a quick assessment by World Health Organization in 2003, the dust emission 
factor from handling, storage of materials on the construction site is 0.1 - 1 g / m3. Therefore, 
the amount of dust generated is about 5,783 - 57,830 g dust, an average of 31,806.5 g = 31, 
81 kg of dust. Construction time is about 360 days (12 months), the amount of dust a day a 
day arising from the process of loading and unloading raw materials is 0.059 kg of dust per 
day.  
 

Dust arising from the transportation of raw materials and wasted land 

Ground leveling land transportation: 
The total volume of land needed to move to the project to raise the foundation is calculated 
as 143,051m3, the distance from the land to the project to the project is estimated at 15 km 
(by road running). 
 
The volume of land to be transported to the location during construction: 207,423.95 tonnes 
= 143,051 m3 (as calculated in Section 1.4.3.3) 
 
The number of vehicles that need to be transported to the project (using 15-tonne truck) 
N1 = 207,423.95/15 = 13,828.2 turns of transportation. 
 
Assuming a total dust generated from a full-loaded truck during transportation is double as 
compared with the empty trucks, the total number of truck trips used for calculating the 
impact of dust during land formation period is: 13,828.2 + 13,828.2 / 2 = 20,742. 
 
It is estimated that a total of tonne20,742 15-tonne truck trips is required for transporting 
rocks to the proposed project site during land formation period. Assuming the trucks will 
work 10 months (30 work days/month) a year and 8 working hours per day, the daily and 
hourly truck trips will be 69.1 and 8 respectively.  
 
The dust load (L = 0.43 kg/km/vehicle) is calculated using the formula (*) as follows: 

L = 1,7K � s

12
� x � S

48
� x �W

2,7
� ,7

x �w
4
� ,

  (∗) 
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(Source: Gas and dust pollution treatment technology, Institute of Science and Technology 

- Hanoi University of Technology) 

 
where:  
L: dust load (kg/km/turn of transportation); 
K: particle size (0.2); 
s: amount of land on the road (8.9%); 
S: average speed of vehicle (20 km / h); 
W: weight of the vehicle (15 tonnes); 
w: Number of wheels (6 wheels). 
 
Level of dust diffusion from site clearance, based on pollutant load (E): 
 E = k ×  0.0016 ×  (U/2.2)1,4/(M/2)1,3,  kg/tonne. 
(Source: Gas and dust pollution treatment technology, Institute of Science and 

Technology - Hanoi University of Technology). 

 

Where:  
E : Coefficient of pollution, kg of dust / tonne of soil; 
k : Grain structure has an average value of 0.35; 
U – Average wind velocity of 3(m/s) 
M: Average humidity of the material, about 20%. 
 
Thus:  
Coefficient of pollution: 
At wind speed of 3m/s; E= 0,018 kg/tonne 
 
Calculating the volume of dust generated from excavation and embankment of the project 
by the following formula: 
W = E x Q x d x l 
 
Where:  
W: Average amount of dust (kg); 
E: Pollution Coefficient (kg dust / tonne of land); E = 0.016 kg dust/tonne of soil 
Q: Amount of excavated soil (m3); 
d: Density of excavated soil (d = 1.45 tonnes/m3). 
l: length of transport way (l = 15km) 
 
Thus, the total amount of dust generated during the leveling process is: 
W = 0.016 x 35,951.53 x 1.45x15  = 12,511.13 (kg).  
 
The amount of dust generated in a day:  
  W1day =W/(t*n) = 12,511.13 /(3x30) = 139.01 (kg/day) 
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Dust content generated in the project area: 
 Wdust = W1day /V = 139.01/530,663 = 2.62x10-4 (kg/m3) = 262mg/m3 
 
Where: 
t: excavation period:  t = 3 months;  
n: number of working days in a month: n = 30 days; 
 
The calculated data show that the amount of dust generated during excavation and 
transportation exceeded the allowable limit compared to QCVN05/2013/BTNMT. 
However, this amount of dust will decrease further due to the quality of roads around the 
transportation area and the construction unit, the project investor will take measures to 
prevent pollution such as canvas covering, road watering, space cleaning,etc.    
 
Transportation of materials: 

- Dust generated by winds blowing the earth, sand due to transportation of construction 
materials, causing air pollution in and around the project area. The impact of this activity 
is enormous. Especially when the area has high wind velocity and hot weather. 
 

Table 4.3. Volume of construction materials of the project 

 

No Material Unit 

Specific 

weight 

(kg/m3) 

Volume (m3) 
Volume 

(tonne) 

1 Chipping 0.5 – 2 m3 1,600 4,551 7,281.60 

2 
Medium sand (Coarse 
sand) 

m3 1,450 4,120 5,974 

3 Small sand (black sand)) m3 1,200 3,213 3,855.60 

4 
Fine sand has modularity 
of magnitude Ml=1.5-2.0 

m3 1,380 4,012 5,536.56 

5 
Ceramic tiles and artificial 
granite 50x50cm 

Kg/pcs 2.8 11,354 31.79 

6 
Four-hole bricks 
10x10x20 

Kg/pcs 1.6 7,120 11.39 

8 
Ceramic tiles and artificial 
granite 40x40cm 

Kg/pcs 1.8 3,012 5.42 

9 Plaster m3 1,100 2,060 2.266 
10 Cement PC30 T n 2,085 9,305 19,400.93 
11 Concrete m3 2,200 2,173 4,780.60 
13 Stucco mortar 50 m3 1,600 1,410 2,256 
14 Steelφ< 10, Steelφ> 10 Tonne 7,848 3,237 25,403.98 
15 Paint kg - 2,263 2,263 

Total  57,830 76,806.13 

 Source: Project expository 
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In consideration of the total quanity of construction materials required is 76,806.13 tonnes, 
assuing 15-tonnes trucks are used for transporting construction materials, the total 15-tonne 
truck trips will be 5,120.4.tonnetonne Assuming a total dust generated from a full-loaded 
trucks during transportation is double as compared with the empty trucks,  the total number 
of truck trips used for calculating dust impact during construction period is: 5120,4 + 
5120,4 / 2 = 7,680.6. 
 
The transport time of materials is about 18 months, equivalent to 14.22 car / day = 1.8 car 
/ hour (8 working hours per day). 
 
Depending on the quality of the road, the method of transporting sandy soil, loading and 
unloading material and gathering more or less pollution. Dust concentration will increase 
in dry, sunny and windy days. 
 
Calculate the dust load during transport (WHO, 1993) as follows: 

L = 1,7K � s

12
� x � S

48
� x �W

2,7
� ,7

x �w
4
� ,

x �365 − p

365
�   (∗) 

 
Where:   
L: Dust load (kg/km/car/year); 
K: Particle size (0.2); 
S: Amount of land on the road (8.9%); 
S: Average speed of vehicle (20 km/h); 
W: Weight of the vehicle (15 tonnes); 
w: Number of wheels (6 wheels); 
P: Number of days in operation, P = 288 days. 
 
From formula (*),substitute data into the formula we have: L = 0.09 kg/km/vehicle/year. 
Thus, the amount of dust pollution caused by transportation during construction is 0.09 
kg/km/vehicle /year x 7,680.6 x 15km = 10,368.81 kg dust/year = 36 kg dust/day. 
 
Dust content generated during construction: 36/530,663= 6.78x10-5(kg/m3) = 67.84 
(mg/m3). 
 (Construction materials for construction were taken from different places, estimated in 

the area of Thới Lai and neighboring districts, the average distance transported is 15 km). 

 

Based on the above results, the amount of dust generated during the transportation of 
construction materials is within acceptable limits as compared to QCVN05/2013/BTNMT; 
however, it still has a significant impact on the environment and people around the project 
area. However, this effect only occurs mainly in the process of transportation of 
construction materials.Therefore, impacts are only temporary and will not have a lasting 
impact and will be minimized at the end of the construction period. On the other hand, the 
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construction unit and the project owner will apply the pollution mitigation measures 
described in chapter 4 of the report. 
 
 The total amount of dust generated during construction: 0.79 + 0.059 + 139.01 + 36 = 
175.86 kg dust/day 
 Dust content arising from the construction process of the project : 175.86 
/530,663=3.31x10-4 (kg/m3) = 331.4 (mg/m3).  
 
Impact Assessment due to dust arising: 

 
- The process of excavating, transporting waste land, raw materials, storage and unloading 
of raw materials during the construction phase has generated 331,4 (mg/m3/day). The level 
of dust emission is highly variable, the level of pollution depends on the speed of the 
vehicle, the intensity of the construction activity, the temperature, the direction and speed 
of the wind in the area, the humidity and the temperature of the air of the day. Normally, 
dust generates much more in daytime than in the night. 
 
- Dust arising during construction of the project can have a direct impact staff working at 
the construction site. 
 
- Dust impacts on humans and animals mainly through respiratory tract such as pneumonia, 
asthma, tuberculosis. Dust reduces the photosynthesis and growing capacity of plants. 
However, as assessed in chapter 2, the fauna and flora of the project area is monotonneous, 
not diversified and subspecies are not high, mainly betel grass. The animals are mainly 
small livestock, poultry such as dogs, cats, pigs; And some underwater animals like fish, 
shrimp, crabs. Therefore, the impact of dust on people, animals and plants around the 
project is not large. 
 
- Dust arising in this process is usually large in size and not widely spread, most will 
disperse at a distance not far from the construction site. In general the transport routes were 
mostly concrete and asphalt, vehicles transport the material was covered. 
 

Emissions  

Emissions exhausted from vehicles, construction machines such as concrete mixers, 
compactors, generators include SO2, CO2, CO, NOx. 
 
The basic characteristics of the source of air pollution during construction activities 
affecting the surrounding area are summarized in the following table. 
 

Table 4.4. Characteristic of the air pollution source 
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No Air Pollution Source 
Type of 

discharge 
Characteristic 

1 
Leveling using construction 

means 
Convergent 

Continuous emission 
during ground leveling 

stage 

2 
Loading waste landfill, 

building materials 
Convergent 

Continuous emission 
during construction site 

3 
Transportation of waste land 
and construction materials 

Diffuse 
Source of emission is not 

continuous 

4 
Compaction equipment, 
compressor, pile driving 
machine, concrete mixer 

Convergent 
Continuous emission 

during construction site 

5 Wind swept from the road Diffuse 
Source of emission is not 

continuous 
 
Emissions generated by means of transport 

The means of construction and transportation of raw materials, construction waste using 
mainly petrol, Diesel oil with a capacity of 15 tonnes. During operation, the combustible 
fuel releases large quantities of pollutant containing air pollutants such as dust, smoke, CO, 
CO2, SO2, NOx, VOC, etc. 
 
The level of pollutant emissions depends on many factors such as air temperature, vehicle 
speed, mileage, type of fuel, and pollution control measures. During the construction 
period, the main means of transport was heavy trucks. World Health Organization has 
developed a method for forecasting pollutant load depending on load and velocity from 
transport means as follows: 

 

Table 4.5. Pollution coefficient for vehicles of some major pollutants 

 

Means of 
transport 

Unit (U) TSP 
(kg/u) 

SO2 

(kg/u) 
NOx 

(kg/u) 
CO 

(kg/u) 
VOC 
(kg/u) 

Chì 
(kg/u) 

diesel truck of 3.5-16 tonne load 

Rural road 
1000 km/ 

tonnes 
0.9  
4.3 

4.29S 
20S 

11.8 
55 

6.0 
28 

2.6 
12 

 

Source: WHO, 1993 

Note: S - the sulfur content of gasoline select0.05% (% kl) 

 

Based on the method of quick identification of vehicles according to air pollution 
coefficient, based on the environmental protection syllabus for basic construction, the 
amount of pollutant load by means of transportation and construction means discharged in 
the construction site. Based on the total investment capital the project will estimate the total 
amount of materials for the works as calculated above along with the volume of land 
transported to the project, choosing the type of truck with the load of 15 tonnes, there will 
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be a number of land vehicles, construction materials of 9.8 vehicles per hour (of which 8 
vehicles are transported waste land and 1.8 vehicles are transported / hour) with a distance 
of about 15 km, the following is the calculation of the amount of gaseous load arising from 
the operation of the means: 
E = n x k (kg/1000km.h) 
 Where:  n: Number of vehicles transported in 1h (vehicles/h) 
                 k: Emission factor of transportation vehicles (kg/1000km) 

 
The emission of pollutants by the process of transporting waste soil and raw materials are: 
ESO2 = 6.8 x 4.29 x 0.05% = 0.015 kg/1000km.h = 4.17 x10-6 mg/m.s 
ENOx =  6.8 x 11.8 = 80.24 kg/1000km.h = 0.022 mg/m.s 
ECO = 6.8 x 6.0 = 40.8 kg/1000 km.h = 0.011 mg/m.s 
Eb i khói = 6.8 x 0.9 = 6.12kg/1000 km.h =  1.7 x10-3 mg/m.s 
EVOC = 6.8 x 2.6 = 17.68 kg/1000 km.h = 4.91 x10-3 mg/m.s 
 

Table 4.6. Estimated Quantity of Pollutant Gases Arising from Transport Activities 

 

Pollutants Total waste 

(kg/1000km.h) in 12 

months 

Total waste (mg/ms) in 12 

months 

TSP 6.12 1.7 x10-3 
SO2 0.015 4.17 x10-6 
NOx 80.24 0.022 
CO 40.8 0.011 

VOC 17.68 4.91 x10-3 
 
Impact range of dust and exhaust: 
According to calculations above, the highest amount of pollutants during construction is 
NOx 0.022 mg/ms, the smallest SO2 is 4.17 x 10-6 mg/ms over the entire area of 54,982.6 
m2 of the project in 18 months operation, so the level of influence has been significantly 
reduced. 
 
According to the above results, the amount of pollutants arising from transport activities 
during the construction phase is relatively large. In addition, the operation of construction 
equipment onsite such as cranes, excavators, and excavators could emit pollutants (NOx, 
CO2, CO, SO2, VOCs) during operation and possibly threaten the surrounding environment 
and health of the workers and surrounding residents. With long construction time, this 
impact is relatively long-lasting However, as the project area is a flatland with open spaces, 
the pollutants can be quickly dispersed. Hence the impact is minimal. 
 
In addition to assessing the amount of pollutant load to be assessed, calculate the level of 
contamination of pollutants. There are many factors that affect the spread of pollutants in 
the air, such as meteorology (atmospheric stability, wind direction, wind speed, air 
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temperature, air humidity, amount of rain), elements of topography and construction works 
in the area (flat area, low elevation of buildings, etc.) and another particularly important 
factor is the amount of pollutant in the air . 
 
Emissions of pollutants by means of transport are considered to be a source of carbon 
hydrate. For simplicity in calculation, assume constant, infinite length and perpendicular to 
the wind direction. Pollutant diffusion concentration of the source near the ground (height 
considered as 0) is calculated according to formula 5-34 (T181)  
(Source: Hoang Thi Hien, Sy Sy Ly, Environmental protection of air , Construction Publishing 

House, Hanoi 2009): 
3/,

..2

2
mmg

u

M
C

z

x σΠ
=

 
Where:  
Cx – Concentration of pollutants on the ground at x distance from emission source, mg/m3.  
M - Pollutant mass load, mg/m.s. 
u - Wind speed, m/s. 
σz: coefficient of diffusion of components in vertical direction, m. 
 
- Wind speed u: Calculating the concentration of pollutant emissions at specific wind speed 
u=2,2 m/s, u=3,5 m/s. 
- Diffusion coefficient σz: Calculate the diffusion coefficient with a stable atmospheric level 
of B (medium unsteady, wind speed 0-5 m/s). Calculate the concentration of pollutant at 
distances x from 10m to 500m. Calculating the coefficient σz at different distances 
according to the formula:ăσz = bxc + d. 
 
In which, x is calculated by km, b, c, d are coefficients corresponding to each level of 
atmospheric stability. With stable level B (medium unstable level), distance x is less than 
1 km check table 4.3 (128) in Air pollution protection materials of Hoang Thi Hien, Bui Sy 
Ly, Construction Publishing House, Hanoi in 2009; b = 106.6, c = 1.149, d = 3.3 ->Found 
σz: 
+ x = 10 m => σz =  3,338 m 
+ x = 50 m => σz =  6,712 m 
+ x = 100m => σz =  20,074 m  
+ x = 200 m => σz =  25,17 m 
+ x = 300 m => σz =  30,028 m 
+ x = 500 m => σz =  51,370 m 
 
The results of calculating pollutant content are presented in the following table: 
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Table 4.7. Content of Pollutants from Transportation Vehicles 

 
   Wind speed  

x (m) 
Cx (mg/m3) 

Dust CO SO2 NOx 

2,2 3,5 2,2 3,5 2,2 3,5 2,2 3,5 

10 1.84 x10-4 1.16 x10-4 1.19 x10-3 7.51 x10-4 4.53 x10-7 2.85 x10-7 2.39 x10-3 1.50 x10-3 

50 9.19 x10-5 5.77 x10-5 5.94 x10-4 3.74 x10-4 2.25 x10-7 1.42 x10-7 1.19 x10-3 7.47 x10-4 

100 6.14 x10-5 1.93 x10-5 1.99 x10-4 1.25 x10-4 7.53 x10-8 4.74 x10-8 3.97 x10-4 2.50 x10-4 

200 2.45 x10-5 1.53 x10-5 1.59 x10-4 9.96 x10-5 6 x10-8 3.78 x10-8 3.17 x10-4 2 x10-4 

300 2.05 x10-5 1.29 x10-5 1.33 x10-4 8.35 x10-5 5.04 x10-8 3.17 x10-8 2.66 x10-4 1.67 x10-4 

500 1.20 x10-5 7.54 x10-6 7.77 x10-5 4.88 x10-5 2.94 x10-8 1.85 x10-8 1.55 x10-4 9.76 x10-5 

QCVN 

05:2013/BTNMT 
0.3 30 0.35 0.2 

 
Note: QCVN 05: 2013/BTNMT: National technical standard for ambient air quality (average 1 hour)
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Based on the results of Table 4.7, the concentration of pollutants decreases with distance 
(at any wind speed), the highest at 10-50m. Concentrations of pollutants at distances of 10-
500 m are all smaller than permitted by QCVN 05: 2013 / BTNMT. 
 
In general, the amount of pollutants arising from the operation of transport means is not 
large, only temporary, discontinuous, scattered and depending on the intensity of 
construction, the volume of motor vehicles and people. Therefore, the impact on the 
environment is not large. At the same time, in the course of implementation, the investor 
shall request the construction unit to take measures to minimize such activities. 
 
Emissions arising from the operation of machinery, construction equipment 

In the stage of construction of infrastructure, architectural works, the project must use 
construction machinery and equipment, transportation. Construction vehicles use petrol and 
diesel fuel during the emission of pollutants such as dust, CO, SO2, NOx. 
 
The amount of waste generated depends on the quantity, quality of the means and the 
method of construction. During the construction phase, there are about 7 types of 
construction equipment on the site using gasoline and diesel oil, which will emit a large 
amount of gas. Some electrical appliances do not generate emissions such as cutting 
machines, welding machines, compactors, water pumps, etc. Estimate the air pollution load 
of construction vehicles depends on the equipment using diesel or gasoline. 
 

Table 4.8. Pollutant Emission Factor of Construction Machinery and Equipment 

 

TT Machine 
Pollutant emission factor (kg/liter) 

SO2 CO NOx Bụi VOC 

1 Dump truck 0.935S 0.00993 0.0408 0.00288 0.00485 
2 Compactor 0.933S 0.0184 0.0441 0.00361 0.00404 
3 Concrete mixers 0.933S 0.0184 0.0433 0.00223 0.00159 
4 Excavator 0.933S 0.0184 0.0441 0.00361 0.00404 
5 Generator 0.933S 0.0184 0.0441 0.00361 0.00404 
6 Bulldozers 0.933S 0.0184 0.0433 0.00223 0.00159 
7 Crane 0.933S 0.0184 0.0441 0.00361 0.00404 

Source: Australian Ministry of Natural Resources and Environment, 2003 

 
Note: S - Sulfur content in oil (%) = 0.05%. 
 
Based on the emission factor in table 4.8, the projected total discharge load of some major 
construction equipment is as follows: 
 

Table 4.9. Total Emissions of Construction Equipment 

 

No     Machine Quantity 
Pollutant emission factor (kg/liter) 

SO2 CO NO2 Dust VOC 

1 Dump truck 5 0.0023 0.0496 0.2040 0.0144 0,0243 
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2 Compactor 5 0.0023 0.092 0.2205 0.01805 0,0202 
3 Concrete mixers 2 0.0009 0.0368 0.0866 0.00446 0,00318 
4 Excavator 1 0.0005 0.0184 0.0441 0.0036 0,00404 
5 Generator 1 0.0005 0.0184 0.0441 0.0036 0,00404 
6 Bulldozers 1 0.0005 0.0184 0.0441 0,0036 0,00404 
7 Crane 1 0.0005 0.0184 0.0441 0,0036 0,00404 

Total 0.0075 0.252 0.6875 0.0513 0.0639 

 

The results of calculations in Table 4.9 show that in general, the total workload emission 
of construction equipment on the construction site is quite large. However, with the 
construction area of 53,066m2, construction machinery scattered all over the site, the 
impact level is only localized in the project area, mainly affecting staff, workers in the 
construction site. 
 

Emissions from generators  

To provide electricity for electrical construction machines (cutters, drills, welding 
machines) in the process of building infrastructure and buildings, in addition to using 
electricity from the regional power system, the project will have to use a spare generator 
with a capacity of 2000KVA and the fuel used is Diesel oil. 
 
According to the WHO rapid estimation method, the pollutant load generated in the 
generator emissions during operation and the corresponding pollution levels can be 
estimated under the following conditions (generator parameter - Source: Man Nguyen Co. 
Ltd – Viet Nam): 
 
- Generating power: 2000 KVA 
- Oil consumption (8 hours per day): 418.046 kg oil/h 
- Content of carbon, hydrogen and sulfur in oil: 86.6%. 12.5%. 0.05% 
- Emissions of 1 kg of oil under standard conditions and 
a surplus gas factor of 1.2: 

28.5 Nm3/kg oil 
 

- Emission flow: 10,138.59 Nm3/h 
 
The loading and concentration of pollutants are calculated as follows: 
Pollution load = Pollution factor x Oil consumption amount 
Pollution Concentration = Pollution Load/Emission flow 
 
Specific results are presented in Table 4.10: 

 

Table 4.10. Load and Concentration of Pollutants in Generator Emissions 

  

Pollutants 
Pollution 

factor 

Pollution 

Load (g/s) 

Pollution 

concentration 

(mg/Nm3) 

QCVN 

19:2009/BTNMT 
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(kg/tonne of 

oil) 

Dust 0.71 0.083 29.47 200 
SO2 20S 1.16 x 10-3 0.41 500 
NOx 9.62 1.12 397.69 850 
CO 2.19 0.254 90.19 1000 

VOC 0.79 0.092 32.67 - 
 
Compare the concentration of pollutants in the generator gas emissions to standard 19: 
2009/BTNMT, column B shows the concentration of pollutants in the generator gas 
emissions are within the allowed standard. 
 
At the same time, generators operate intermittently, which only works when the power is 
lost on an area of 53,066 square meters, so that the emissions from the generators are partly 
reduced. 
 

Exhaust gases from the painting process 

The works, during the post-completion process, to increase durability and aesthetics, 
workers will paint a layer of waterproofing, moisture-proof works. 
 
The surface coating process produces vapors and volatile organic compounds (VOCS: 
Volatile Organic Compounds) such as formaldehyde, benzene, xylene and they can 
evaporate in the air. 
  
Emissions from welding operations during construction 

In the process of welding the steel structures, the chemicals in the welding sticks are burned 
and emitted smoke containing toxic substances, potentially polluting the air environment 
and affecting the health of workers. The concentration of toxic gases in the welding of 
metallic materials is summarised in Table 4.11: 
 

Table 4.11: Concentration of Toxic Gases in the Welding Process of Metallic 

Materials 

 

Pollutants 
Diameter of welding rod 

2.5 3.25 4 5 6 

Welding smoke 
(containing other 

pollutants) (mg / 1 
welding rod) 

285 508 706 1.100 1.578 

CO (mg/1 welding rod) 10 15 25 35 50 
NOx (mg/1 welding rod) 12 20 30 45 70 
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Source: Pham Ngoc Dang (2000), Atmosphere Environment, Science and Technology Publishing 

House  

The emission load from welding is not expected to be high compared to other polluting 
sources but will directly affect welders and workers on the site. With appropriate personal 
protective equipment, the adverse effects on workers are limited. 
 

Impact of emissions: 
Formaldehyde in coating paint is a substance causing cough and skin allergy, with higher 
concentrations (0.3 ppm or higher) which can cause eye, nose and throat irritation. The 
WHO has classified these substances into the group of carcinogens, larynx and parts of the 
respiratory system. Long exposure workers’ health will be affected. 
 

Assessment of contamination during mixing, hot asphalt pouring: 
Asphalt pavement is mainly used for asphalt paving in the project area. Hot asphalt is a 
mixture of rock, sand, mineral powder and bitumen that is heated and mixed at a 
temperature between 140 oC-160 oC. As the temperature of the asphalt pavement spreads 
out, it will increase the air temperature at the spread, furthermore , the smell of asphalt is 
irritating and toxic (causing lung cancer) when inhaled. As a result, workers working in 
asphalt pavements should be equipped with labor protection equipment (jackets, pants and 
boots) and masks to protect their health. 
 

Emissions generated from worker’s daily living 

The amount of waste from worker’s daily living during the process of construction of the 
project, if not collected in time, will stink to affect the surrounding environment and directly 
affect the health of workers on the construction site. As a result, the amount of daily waste 
will be collected  everyday to avoid backlog, causing odor causing health and 
environmental damage. 
  
(2) Water environment 

 
During the construction of the project, sources of water pollution include: 
- Domestic waste water from workers at the site mainly contains debris, decomposing 
organic matter, nutrients (N, P) and microorganisms. 
- Construction waste water is generated from the process of construction and construction 
such as maintenance water, machinery washing water, etc. 
- Rainfall overflow pulling dirt into the receiving source. The composition of the rain 
overflow is mainly TSS and grease. 
The source of water during the construction process is taken from clean water supply to the 
area. 
 

Domestic waste water 
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During the construction phase, the project will employ about 500 staff, with a water supply 
norm of 120 liters/person/ day (Source: TCVN 3989: 2012 - Construction design 

documentation system - Water supply and drainage - External network). 
 
Total water supply is 500 x 120 = 60,000 liters/day. 
 
According to Item a, Clause 1, Article 39 of Decree No. 80/2014 / ND-CP, waste water is 
estimated at 100% of water volume. Thus, the amount of waste water and water used for 
cooking for workers about 60 m3/day and night. 
 
According to the WHO, the amount of pollutants in domestic waste water if not treated is 
shown as follows: 

 

Table 4.12. Emission Factor of Domestic Wastewater 

 

No 
Pollutants 

Emission factor 

(g/person/day) 
1 BOD5 45 – 54 
2 COD 72 – 103 
3 TSS 70 – 145 
4 NO3 6 – 12 
5 PO4

3 0.6 - 4.5 
6 Ammoniac 3.6 - 7.2 

 Source: WHO, Assessment of pollutants in soil, water, air – Episodes1, Geneva 
 
From the pollutant load and the effluent flow, the concentration of pollutants in workers' 
wastewater during the construction phase is calculated as shown in Table 4.13 below: 

 

Table 4.13. Load Mass and Concentration of Pollutants 

 

Pollutants Load (g/day) 

Effluent 

flow 

(l/day) 

Average 

concentration 

(mg/l) 

QCVN 

14:2008/BTNMT 

(Column B) 

BOD5 
4,050 – 
4,860 

60 

375- 450 50 

COD 
6,480 – 
9,270 

600 - 858.3 - 

TSS 
6,300 – 
13,050 

583.3 - 1028.3 100 

NO3
 (Nitrate) 540 – 1,080 50 - 100 50 

PO4
3 (Phosphate) 54 - 405 5 - 37.5 10 

Ammoniac 324 – 648 30 - 60 10 
Note: QCVN 14:2008/BTNMT: National Technical Regulation on domestic wastewater. 
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From the results of Table 4.13, it shows that the loading and concentration of pollutants in 
domestic effluents exceeds the limit of QCVN 14: 2008/BTNMT (column B). Indicators 
with the highest concentration of BOD5 exceeds 7.5 - 9 times; TSS exceeds 5,833 - 10,283 
times; Nitrate exceed 1-2 times; Ammoniac exceeds 3-6 times. This wastewater, if not 
treated, will pollute the environment and affect the quality of receiving water. Therefore, 
in the course of construction, the investor will install portable toilets to minimize daily-life 
waste water discharged into the environment. 
 

Construction waste water  

Amount of wastewater generated during construction 

 
In the construction phase, water is used only in plastering and concrete foundation. Most of 
the water used in these stages is absorbed into the building material and evaporates over 
time. 
 
The amount of sewage discharged from the sanitation of construction equipment is not 
significant at all, as most of the machines are cleaned outside the construction site 
(machines, construction vehicles are maintained, sanitized at the repair facility). 
 
The amount of wastewater generated during construction of the foundation is difficult to 
forecast because it depends on the amount of runoff and groundwater levels in the project 
area. Estimated amount of waste water generated by the construction activities of the 
project is about 2 - 2.5 m3/day. This source contains large amounts of suspended solid, TSS 
can oscillate from 6,300 - 13,050 g/day. 
 

Waste water arising from the car wash process 

The largest number of vehicles a day about 54 trips, the frequency of car wash is 4-5 
times/wash. During the use of bridges, a water volume of 300 liters/vehicle will be used 
(TCVN 4513/1988: Internal water supply - Standard for water supply and fire fighting). 
The process of car washing will generate a large amount of water corresponding to the 
amount of washing water. Estimated amount of wastewater for car wash is: 13.5 x 300 = 
4,050 liters/day = 4.05 m3/day. 
 
Therefore, the total amount of construction waste water of the project is 5.55 – 6.05 m3 / 
day. The contamination of this waste water is mainly suspended solids. If not collected, 
treatment will change the composition of the soil environment and surface water pollution 
when rainwater washed away. 
 
Construction waste water is collected in the settling holes, then flowing through the 
drainage ditches into the drainage system. 
 

Rainwater overflow   
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During construction time, when there are rains showing the amount of rainfall overflow 
depends on the region's rainfall regime. The area of the whole project is 53,066 m2 
(equivalent to 5.3 ha). 
 

 
The amount of rainwater overflowing on the land area of the project shall be calculated 
according to the following formula: 
Qă=ăφ.q.F,ă(TCVNă7957:2008) 
In which: 
Q is calculated discharge (l/s) 
φăisătheăflowăcoefficientăwithătheăsoilăsurface,ătheăsmallăslope,ăφă=ă0.37ă(TCVNă7957:ă2008). 
q is the calculated rain intensity (l/s.ha). According to TCVN 7957: 2008, we can calculate 
q = 83.02 l/s.ha (calculated in the notes). 
F is the area (5.5 hectares) 

 
Q = 0.37 x 83.02 x 5.3=162.8 l/s = 0.162 m3/s. 

 
Rainwater often contains large amounts of surface-accumulating contaminants such as oil, 
grease, dust, etc., from days of no rain. The amount of insoluble matter accumulating over 
a period of time is determined by the formula: 

M = Mmax .[1 - exp (-kz.T)]. F  (kg) 
(Environmental protection in capital construction, Associate Professor Tran Duc Ha, Xay 
Dung Publishing House, 2009) 
 
In which: 
Mmax: The largest amount of insoluble matter in the area, 50 kg/ha. 
Kz: Kinetic coefficient of dirt accumulation in the area, kz = 0.8 ng-1. 
T: Time to accumulate dirt, T = 15 minutes. 
F: Waste water drainage area 5.3 ha. 
 
Therefore, the amount of pollutant load in rain water is: 
M = 50×[1 - exp (-0,8×15)] ×  5,3= 270 (kg). 
 
From the calculation results show that the amount of pollutant load in the rainwater is 270 
kg over the whole project area of 53,066 m2 which is considered to be not large. However, 
rainwater will sweep away the dirt on the surface of the project and will also leach some of 
the oil leaking into the environment from the amount of waste, engine oil, vehicles 
operating on the construction site. This uncollected rain water will flow to the surrounding 
environment. 
 

Notes:  
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According to TCVN 7957: 2008 (Drainage - network and external works - design 
standards), q is calculated by the formula: 
q = A. (1 + C.lgP)/(t + b)n             (*) 
 
In which: 
q: rain intensity calculated (l / s.hectares) 
p: Repeat cycle of rain (years) - calculated with P = 10 years 
t: Rainy time (minutes) - According to item 4.2.5 TCVN 7957 - 2008,the timing of the 
precipitation depends on the regional scale, can be obtained from 3hrs – 6hrs. Calculate the 
average time 4.5hrs (approximately 270 minutes). 
 
A, C, b, n: The climate constant depends on local precipitation conditions 
The constants A, C, b, n are given in Table B.1 - The climate constant in the intensity of 
the city's rainfall formula. With the project area in the area of Th i Lai district - Can Tho 
city, the constants A, C, b, n, respectively, are: 
A = 5,890       C = 0.65        b = 20        n = 0.84 
Replacing data (*) we have: 
q = 5,890 (1 + 0, 65.lg10)/ (270 + 20)0.84 = 83.02 (l/hectares) 
 

(3) Solid waste 
 

Common solid waste 

Waste in construction 

The volume of waste generated during the construction and installation of the project 
items includes: soil, rock, wood, building materials, cement, broken bricks, construction 
materials, iron excess. The volume of these sources of waste is difficult to quantify, 
depending on the raw material saving, skill level of the worker and the method of re-use 
of the waste produced for other purposes. 
 
According to Table 1.12, the volume of construction materials of the project is 78.306.13 
tonnes; Based on the curriculum material of solid waste management and processing, 
Nguyen Van Phuoc, Construction Publishing House, 2008 and the actual data of some 
similar projects when constructing waste volume during construction process estimated 
equivalently to 0.01% of the total volume of raw materials (including non-standard raw 
materials and spilled raw materials) with the volume of: 0.01% x 78.306.13 = 7.83 tonnes. 
Total volume of construction waste is about 7.83 tonnes. 
 
The waste is not rotten, odorless and some types can be used for sale to purchase units 
(packaging material construction, iron excess); the remaining part of soil brick and 
building materials are utilized for leveling and ground leveling, which minimizes the 
impact of this type of waste on the environment. 
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If this waste source is not managed, collected and treated properly, it will occupy the area 
of the road leading to the beauty of the area and obstruct traffic in the project area and the 
surrounding area. 
 

Domestic solid waste 

Daily general waste of workers in the construction site (organic matter, waste paper, nylon, 
etc.) is 1.3kg/person/day. (Source: QCVN 07: 2010/BXD - National technical regulation of 

urban technical infrastructure works). 
 
The number of employees working on the site is 500. The daily workload of workers on 
the project area is about 1.3kg/person/day x 500 people = 650 kg/day. 
 
The amount of waste is not much, but if it is not collected daily, it will pollute the 
environment and reduce the landscape quality of the project area and surrounding. 
 
When waste littered messy on the ground, under the action of weather and bacteria, 
decomposing organic compounds will create foul odors that polluting the air, surface water 
and indirectly affect the area underground water and disease outbreak. 
 
Substances in waste after decomposition stored in the ground will pollute the soil 
environment. 
 

Hazardous Waste 

During the construction of the project items, an amount of hazardous waste will be mainly 
generated from the maintenance of construction machinery and equipment. 
 
In addition, according to Lam Minh Triet, Le Thanh Hai, Hazardous Waste Management 

Textbook, Xay Dung Publishing House in 2006; Based on the investment experience, 
based on the actual survey experience for the construction of a number of similar projects. 
The forecast of arising hazardous waste composition during the construction phase is 
shown in the following table: 

 

Table 4.14. Hazardous waste composition arising during the construction 

No Name of emission 
Existing Status Hazardous 

waste Code 

Volume 

(kg/month) Solid Liquid Mud 

1 Wastes containing oil x x - 19 07 01 10.4 
2 Mop, oily gloves x - - 18 02 01 10.4 

3 
Discharged fluorescent 
lamps containing 
mercury 

x - - 16 01 06 2.6 

4 Waste fuel oil x - - 17 06 01 4.42 
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Table 4.14 shows that the total hazardous waste incurred during construction of the project 
is estimated at 48.62 kg/month. The amount of hazardous waste generated by the project is 
small, but it needs to be collected, stored and avoided on the construction site, affecting the 
water, soil and air environment in the project area and the surrounding area. 
 
- Air environment: Spread the smell of oil, solvent vapors polluting the air environment, 
affecting the health of 500 workers on construction site. 
- Water environment: Waste that is not collected will be swept away by overflowing 
rainwater, polluting the environment, affecting the ecosystems in the water (increasing the 
amount of waste oil and grease, reducing the oxygen exchange capacity and respiratory 
capacity of the organism. 
- Land environment: The amount of waste oil that is not collected will accumulate in the 
soil, polluting the soil in the area, negatively impacting the ecological and ecological 
development of the soil. However, the ecosystem in the monotonneous area, sub-species 
calculation is not high, so the ecological system impact around the project is not much. 
 

4.1.2.2. The impact source not related to waste 

 

Noise 

During construction of the project, all human activities, equipment on site will generate 
noise. The level of noise propagation depends on the sound level and the distance from the 
location to the receiving environment. Noise affects the health of workers in the 
construction site and in the area surrounding resident. 
 
Source of construction noise occurs discontinuously, depending on the type of operation 
of the machinery and equipment used. Use typical noise standards of construction 
vehicles and equipment of the "U.S. Environmental Protection Committee - Noise from 
construction equipment and construction machinery NJID" are shown in Table 4.15. 

 

Table 4.15. Noise Level of the Equipment and Vehicles at 2m Distance 

5 Paint sludge x x - 18 01 01 13 

6 
Other wastes 
containing organic 
hazardous ingredients 

x - - 19 12 02 7.8 

Total 48.62 

No. Machinery and equipment Level of noise at 2m distance (dBA) 

1 Dump truck 83 – 94 
2 Crane 86 – 89 
3 Piling machine 83 – 91 
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Source: WHO, 1993 
 
The ability to spread the noise from the construction equipment to the surrounding area is 
determined by the formula for determining the noise level at a point x (m) is defined as 
follows: 
Lp(x) = Lp(xo) + 10 lg(xo/xp) 
 
Where:  
- Lp(xo): the noise level is at 2m (dBA) from source 
- xo   : xo = 2m 
- Lp(x)  : noise level at computed location (dBA) 
- x   : Distance from source to computed location (m). 
 

Total noise level at a point is determined by the following formula: 

   ∑Lă=ă10.lg , dBA 
 
Where: 
- ΣL:ătotalănoiseălevelă(soundăintensityălevel)ăatătheăpointăofăconsideration; 
- Li: noise level of source i; 
- n: Number of noise source. 

 
From the above formulas, we calculate the noise level in the ambient air environment. The 
calculation results are shown in Table 4.16. 

 

Table 4.16. Noise Level Caused by the Construction Vehicles by Distance 

 

No 
Machinery and 

equipment 

Noise at 

2m 

distance 

(dBA) 

Distance 

of 100m 

(dBA) 

Distance 

of 200m 

(dBA) 

Distance 

of 500m 

(dBA) 

Li1,0n

1

10∑

4 Generator 78 - 83 
5 Bulldozers 93 
6 Excavator 84 - 92 
7 Compactor 85 - 90 
8 Diesel compressor 87 
9 Mortar pump 82 - 89 
10 Concrete mixers 80 - 94 
11 Concrete pump trucks 81 - 84 
12 Water pumps 70 
13 Cutting machines 78 - 86 
14 Welder 71 – 82 



          Page 161 

 

1 Dump truck 83 – 94 71.5 68.5 64.5 
2 Crane 86 – 89 70.5 67.5 63.5 
3 Piling machine 83 – 91 70 67 63 
4 Generator 78 – 83 63.5 60.5 56.5 
5 Bulldozers 93 76 73 69 
6 Excavator 84 – 92 71 68 64 
7 Compactor 85 – 90 70.5 67.5 63.5 
8 Diesel compressor 87 70 67 63 
9 Mortar pump 82 – 89 68.5 65.5 61.5 
10 Concrete mixers 80 – 94 70 67 63 

11 
Concrete pump 
trucks 

81 – 84 65.5 62.5 58.5 

12 Water pumps 70 53 50 46 
13 Cutting machines 78 – 86 65 62 58 
14 Welder 71 – 82 59.5 56.5 52.5 

Total of noise level 81.3 78.3 74.3 
QCVN 26:2010/BTNMT: Common noise level in the area 70dBA 
QĐă3733:2002/QĐ-BYT: Noise level in working area 85 dBA 

 
According to Decision 3733:2002/QD-BYT issuing 21 occupational hygiene standards, 
5 principles and 7 occupational hygiene clauses in operation area, the maximum allowable 
noise level is 85 dBA in production area and minimum one is 40 dBA in the hospital, 
library, nursing home, school from 22:00 pm to 6:00am and not exceed 70 dBA in the 
normal area (QCVN 26: 2010/BTNMT). 
 
The table above shows that the total noise level at the location 200 - 500m is smaller in 
accordance with Decision 3733: 2002/QD-BYT and total noise level at 500m is higher 
than permissible standards of QCVN 26: 2010/BTNMT. Noise levels will directly affect 
workers on construction site. However, because the equipment does not operate at the 
same time, the noise level is less than calculated. Therefore, in order to reduce the impact 
of noise during the construction phase, the investor will arrange a suitable construction 
schedule (without operating multiple construction equipment) to avoid the effect of 
resonance noise level. Higher noise level than permissible standards will affect the health 
of workers as well as cause insomnia, fatigue, and psychological distress. The high noise 
level also reduces labor productivity, health of 500 employees directly involved in 
construction. 
 
In fact, the construction of buildings and vegetation will absorb part or partially reflecting 
noise and therefore degree of reduction of the noise level will be faster and scope subject 
to noise pollution will be lower than the figures in the table above. 
 

Vibration 
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Vibration is mainly caused by the operation of construction vehicles. The main source of 
vibration is piling machine, concrete mixer, excavator, compactor and the operation of 
heavy vehicles. Based on monitoring data, the vibration levels of the construction 
machines are determined in the following table: 
 

Table 4.17. Vibration Level of Construction Machinery 

  

 

No 
Type of Machinery 

Vibration level 

(By vertical direction Z, dB) 

At the distance 10m from source of 

vibration 

1 Dump truck 74 
2 Crane 74 
3 Piling machine 98 
4 Generator 74 
5 Bulldozers 81 
6 Excavator 73 
7 Compactor 90 
8 Diesel compressor 72 
9 Mortar pump 66 

10 Concrete mixers 88 
11 Concrete pump trucks 74 
12 Water pump 60 
13 Cutting machines 68 
14 Welder 61 

QCVN 27:2010/BTNMT: Common noise level in the area 75dB  
(Apply for construction activities) 

 

As shown in Table 4.17, some machines have vibration levels greater than the limit 
allowed by QCVN 27: 2010 / BTNMT such as piling machine, bulldozer, compactor, 
concrete mixer. Impacts caused by the vibration of the construction process of the project 
are only locality, affecting the surrounding environment of the project.The impact on the 
surrounding area is relatively low due to the short construction time of the machines and 
the wide spread of the space. The objects affected are mainly 500 workers on site. 
 
Noise and vibration generated during construction will directly affect the work. Therefore, 
the owner will take measures to minimise the impact on the surrounding environment: 
 
When the intensity is small with the short impact, the vibration has a positive effect such 
as increasing muscle tonnee, reducing fatigue, etc. 
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When high intensity vibration can cause tinnitus, change heart beats, cause fatigue (If be 
shaken and long-lasting vibration can alter thyroid function, seizure of the thyroid gland, 
and balancing function of this part). Long-lasting vibration can cause osteoarthritis, 
inflammation of the osteoarthritis system. Therefore, appropriate measures are needed to 
mitigate these impacts. 
 
Heat impact 

  

Construction machinery on the construction site is not only a source of noise, vibration but 
also a quite large source of heat generation, especially in the hot sun when machines 
operating much focus. However, the thermal impact was assessed to be negligible as the 
project area was 53,066 square meters (spatial diminishing effects). These impacts directly 
affect workers on site due to direct contact with the source of the heat. 
 
The effects of heat pollution on workers are especially important during sunny days. Due 
to the long-term work in the sun and the construction machines are exposed to heat, workers 
will be affected by the temperature causing the body to quickly tired, thirsty, causing 
headaches, dizziness and lead to reduced labor productivity and increased likelihood of 
labor accidents. 
 

Impact at material gathering area and workers camp area 

Contamination of environmental components: Heavy rain can cause the building materials 
to be swept away causing loss and sedimentation of the project area if there is no plan to 
cover materials such as sand, cement, soil, etc. In sunny days, dusty winds directly affect 
the working environment of workers. 
 
Influence on construction activities in the project area if the material location and the 
worker camp site are not appropriate. 
 
Generation of waste and wastewater at worker camp. Domestic solid waste that is not 
properly collected and treated will be the habitat of flies and other pathogenic micro-
organisms, causing a lack of aesthetics in the area and affecting the workers and 
surrounding residential areas. 
 
Fuel storage facilities, material gathering area and construction machines are places where 
there is a high possibility of fire and explosion, causing damage to people and property. 
 
Causing material losses such as; Iron, steel, cement without a strict management plan on 
the site. 
 

Social security 

During the construction process, the use of 500 construction workers and workers will be 
able to generate other negative social evils such as gambling, theft, drugs, etc. 
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If the awareness of workers is not high, does not comply with the regulations on labor 
safety and internal labor regulations, it will increase the negative impact on the security 
and order of the project in particular and in the project area in general. 
 

Impact on the environmental landscape 

During the construction process, ground leveling will disturb the soil layers and cause loss 
of vegetation leading to a change in the landscape environment in the area in a negative 
direction, increasing the possibility of spillage and clearing surface in the rainy season. 
 
Waste, sewage from domestic activities, construction, if not collected and treated in 
accordance with the regulations, will have bad impacts on the surrounding land and water 
environment, reducing the quality of the area landscape. 
 

Impact on traffic   

During the construction process, the activities of transporting waste, raw materials, fuels 
and machinery and equipment increase the traffic volume along the transportation routes, 
in addition there are container shipping equipment and machinery to the site during 
construction and installation, increasing the risk of traffic jams. The increasing number of 
vehicles and traffic flow during the construction process can tigger increasing pollutants 
emissions, which reduces the quality of the traffic process and at the same time limits the 
visibility, causing economic losses and affecting the health of the traffic participants. 
 
In addition, there is an increased risk of traffic accidents due to slipping transportation 
material causing slipping of the road surface. According to experience from construction 
projects, transportation activities often drop construction materials and discharge on roads, 
especially in the range of 100-200m around the construction site. If there are no measures 
to limit the spillage and collection of construction materials and landfill spillage, the 
spillage on the road will not only be a source of dust that will become muddy slippery, wet, 
leading to some damp traffics on roads. 
 
Impact on construction of water supply/drainage system, internal roads, garden,etc. 

Calculating the emissions of the construction process of auxiliary items such as water 
supply, drainage, internal roads, garden, etc., have been included in the assessment of 
impacts on the environment of water, air, and solid waste. 
 
However, auxiliary items are usually built after the basic stage (rough) of the building. If 
the organization of the construction is not appropriate, it will cause the following impacts: 

- Corruption of internal roads, leading to delay in construction progress and economic 
damage to investor 

- The temporary site return of drainage system if it occurs prior to the drainage of the 
project will cause the local flooding of the area, the construction sewage - rainfall 
overflow will not be treated up to standards causing water pollution in the area. 
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- The construction of the garden, small landscape of the project if not well organized 
will cause damage to the road system; Blockage of water supply and drainage 
system, causing local flooding; indirectly polluting the water environment, etc. 

 

Impact on biodiversity of the project area 

 

With regard to terrestrial ecology, the project area of influence for both construction and 
operation phase consists of the solid waste treatment plant itself (which has a footprint of 
5.31 ha), and an area extending up to 1 km from the boundary of the treatment plant, which 
could potentially be subjected to indirect impacts during the construction and operation 
phases. This 1 km zone also includes a 650 m long access road constructed to link the solid 
waste treatment plant to the existing Provincial Road 919 to the North North East, as well 
as surface water intake point along the canal around 30 m to the South East of the project 
area boundary. 
 
Minor and short-term impacts to ecological resources would be anticipated during the 
construction phase as follows: 
 
Land use modification - Construction works resulted direct and permanent modification 
of 6.545 ha of land within the footprint of the solid waste treatment plant and access road. 
In addition, temporary land use modification resulted from the establishment of works 
areas, storage sites and access roads. Of the 6.545 ha of land affected, the majority (5.31 ha 
of the solid waste treatment plant footprint) was situated on vacant land of no ecological 
value. The remaining 1.235 ha along the access road alignment affected intensively 
managed agricultural land of low ecological value. Land use modifications therefore 
resulted in negligible ecological impacts due to the small area affected and low ecological 
value of affected habitats. 
 
Project construction activities - Care was taken to minimise potential impacts from 
temporary habitat loss by siting of works areas/storage sites and routing of access roads in 
areas of low ecological value (i.e., within existing vacant land acquired for waste treatment 
facilities by local government). Works sites and other areas associated with protect 
construction activities (e.g., temporary access routes) were clearly demarcated. Temporary 
works areas were fully reinstated following the completion of works. 
 
Species injury and/or mortality - Vegetation clearance, earth works, increased 
construction traffic, and unauthorized actions of construction staff (e.g. fishing/hunting) 
could cause injury or mortality to fauna. These impacts are considered minor in scale due 
to the low probability that species of conservation concern would be affected.  
 
Noise and visual disturbance - Disturbance to wildlife could result from noise and 
vibration from construction plant and vehicles and increased human presence and activity 
in works areas. Given the low ecological value of the habitats in the project area of influence 
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and relatively short duration of construction works, no significant ecological impacts were 
anticipated. 
 
Air pollution - Construction phase activities could have resulted in localised air quality 
impacts from dust generation and exhaust emissions from construction plant and vehicles. 
Air quality degradation can result in ecological impacts through direct particle deposition 
on plants, and sub-lethal effects of pollutants on plants and animals. These impacts were 
minor due to the small area and low ecological value of the habitats and species affected. 
Any potential impacts were controlled through standard good site practices. 

 

Water quality - The water quality of the canals adjacent to the project area could have 
been impacted by construction phase activities. Sediments can be carried by stormwater 
run-off from work sites to nearby waterbodies. Other potential sources of water quality 
pollution could result from wastewater generated by site workers, spillage or leaking of 
fuel, oils, cleaning chemical and other material stored or used within works areas. Measures 
to reduce water quality impacts from dredging works and general construction activities are 
described in Section 5.1.2. With the implementation of these measures, water quality 
impacts would be minor and localized in nature. No significant water quality impacts to 
aquatic communities were expected. 

 

Impact on the public health and safety of the area  

 

The construction phase of the project without a construction plan and mitigation measures 
will have direct impacts on the local community. 
 
Noise, exhaust gases from construction vehicles and machinery will directly affect the 
construction workers and the residential population, especially the residential area of the 
project. Effects such as headache, affecting the nervous system, tinnitus. 
 
The increase in the number of vehicles in the area will cause traffic jams. Dust arising from 
transportation and construction activities affects the health of people involved in traffic, 
households along transport routes and neighboring households in the project area. 
 
Therefore, the construction phase of the investor will actively apply appropriate mitigation 
measures in order to limit the negative impacts on the health of the local population, 
construction workers and traffic participants on the transport routes. 
 

Temporarily flooding  

At the time of drainage: The water flow in the drainage system will rise and at times of 
heavy rain without timely drainage will lead to local inundation in the area. 
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After drainage: the water level of rivers and canals rises; when meet high tides or heavy 
rain will spill back to the drainage system and surrounding areas, causing great impacts 
on people's daily life and production. 
 

The ground subsidence incident  

This is a relatively large scale, so during excavation and construction can occur landslides 
from the surrounding walls or subsidence works without the measures of construction and 
this  is a relatively large scale, so during excavation and construction can occur landslides 
from the surrounding walls or subsidence works without the measures of construction and 
the technically foundation reinforcing.The subsidence of the works will affect nearby 
buildings and may cause breakage of under construction items. Furthermore, subsidence 
problems can also cause slips, subsidence and cracking of adjacent buildings. When the 
incident occurs, it will affect the lives of construction workers and reduce the economic 
efficiency of the construction investment process. Therefore, the project owner will take 
specific measures to minimize the possibility of an incident. 
 
4.1.3. Evaluation of the Potential Impacts During Operation Phase  

 
Due to the nature of the project is a garbage treatment factory with a relatively large scale 
of combustion, the level of impact causing pollution to the environment is quite large. 
The main source of contamination arises from the burning of garbage from the plant, from 
the garbage transport to the plant and from the daily activities of employees in the factory 
such as the generation of daily general waste, domestic waste water, transportation gas, 
local flood etc. In addition, during the operation, there may be some problems such as fire, 
traffic accidents, land subsidence, and minor impacts to biodiversity etc. 
 
4.1.3.1.  Impacts associated with waste treatment during operation phase  

 

The potential impacts associated with waste treatment during the operation phase is 
summarised in the following table: 
 

Table 4.18. Potential Impacts During Operation Phase 

  

No Aspects Pollutions Impacts 

1 Dust 

Dust arising from internal traffic. 
From the transport vehicles 
garbage discharged into the 
factory 

- Air environment 
- Water environment 

2 
Emissions, 
smells 

- Emissions from transportation 
means transported waste into the 
factory using gasoline. 
- Emission from incinerator. 

- Air environment 
- Health workers working in 
the factory 
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- Smells arise from garbage 
storage areas, garbage trucks, 
garbage incineration. 

3 Solid waste 

3.1 
Common 
solid waste  

Waste of employees’ daily life 
Waste of office space. 

- Water environment 
- Air environment 
- Soil environment 
- Workers at the factory 

3.2 Slag, fly ash Derived from waste incinerator 

- Water environment 
- Air environment 
- Soil environment 
- Workers at the factory 
- Biodiversity 

3.3 
Hazardous 
waste 

hazardous waste derived from 
living activities: broken bulb, 
waste battery etc 

- Air environment 
- Soil environment 
- Workers at the factory 

4 Wastewater  

4.1 
Domestic 
wastewater 

Waste water from the activities 
of employees. 

- Water environment 
- Soil environment 
 

4.2 leachate  Leachate from the garbage dump 

- Water environment 
- Soil environment 
- Health workers in the factory 
and neighboring households. 

4.2 
Overflowing 
rainwater 

Rainwater flows over the surface 
- Water environment 
- Soil environment 

 

Impact assessment 

  

(1) Air environment 

 
After the project goes into operation, the waste incinerator will receive garbage trucks to 
the factory, the workers' vehicles, etc., which will generate emission, dust and noise, 
affecting the air environment around the project area. The entire process of the project 
comprises of waste transport and handling, waste incineration, heat recovery, flue gas 
purification, and slag and ash treatment. Upon the flue gas purification, flue gas will be 
released through the stack. Air emissions discharged to the atmosphere from the flue gas 
stack have potential air quality impact to the sensitive receptors which are located at least 
500m from the WTE power plant. However, it should be noted that there are no sensitive 
receptors such as residences, schools or places of worship within a 500m distance of the 
plant. 
 
The sources of pollution and indicators of air pollution are shown in Table 4.19. 
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Table 4.19. Origin of Air Pollution and Pollutant Indicators 

 

No. Origin of pollution Indicating pollutants 

1 Area of incinerator 
Hazardous emissions (SOx, CO, NOx, 
HCl), fly ash 

2 

Activities of transporting rubbish's 
means into factories, means of 
employees' transport, garbage storage 
areas, etc. 

Dust, noise, odor, noxious emissions 
(CO, NOx, SOx, HCl) 

3 
Waste storage areas and leachate 
treatment system 

Smell, leachate 

 
Dust and emissions from traffic activities 

During the operation phase of the project, the emissions from the vehicles mainly come 
from the transportation of waste into the factory. Assuming the project operates at 100% 
capacity throughout the day, all waste is shipped to the factory. Thus, in one day, the total 
shipping amount is estimated at 400 tonnes. 
 
Specialized transportation vehicles for the transportation of the plant are mainly 0.5 tonne, 
1 tonne, 2 tonne, 5 tonne trucks and tank vehicles of 12 m3. Conversing the vehicles for the 
transportation of waste into trucks weighing 10 tonnes to transport waste into the factory 
by truck load 10 tonnes need 40 loaded and 13.98 vehicles without load (400/2, 86 ~ 13,98 
times). Thus, the total number of vehicles transported 53.98 turns ~ 54 turns. Average 
shipping distance is about 50 km. 
 
Based on the pollution coefficient set by the WHO for vehicles using DO oil with a capacity 
of 3.5-16.0 tonnes, it is possible to estimate total emissions Generated by the transportation 
of waste as Table 4.20. 
 

Table 4.20: Pollutant Emissions from Waste Transportation 

 

No Pollutant 
Load 

(kg/1.000km) 

Calculated length total 

(1.000km) 

Load total 

(kg/day) 

1 Dust 0.9 1.85 1,665 
2 SO2 4.15S 1.85 3,839 
3 NOx 14.4 1.85 26,640 
4 CO 2.9 1.85 5,365 
5 VOC 0.8 1.85 1,480 

 
The total load of pollutants in the transport vehicle emissions is relatively large. Thus, the 
plant's waste collecting and transporting operations will cause significant environmental 
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impacts due to the wide range of collectors, particularly the sources of dust and emissions 
that affect the surrounding environment.  
 
Waste incinerator emission 

Emissions from the project activities are mainly emissions during the incineration process.  
The high-temperature flue gas generated by the combustion of waste in the incinerator is 
cooled by the heat recovery boiler to 190°C and then enters the flue gas purification system. 
Refer to Section 5.2.1.1 on details of flue gas purification system. 
 
The Project started trial operation in December 2018. At this time, the Project is operating 
within the designed combustion temperature of 950°C to 1,100 °C and with installed and 
operational emissions control technologies such as the SNCR system, reacting tower and 
bag-type dust removal system. 
 
The minimum, maximum and average monitored concentration of flue gas stack emission 
from December 2018 to July 2019 are provided in Table 4.21. The maximum and average 
emissions are below the maximum allowable concentrations required by QCVN 61-MT: 
2016/BTNMT, but there are instances when these exceeded the emission limits of Directive 
2010/75/EU Part 3 particularly for NOx and HCl for the months of May, June and July. 
Table 4.21 also presents the number of days when the flue gas emissions exceeded emission 
limits based on Directive 2010/75/EU Part 3. The Project is expected to end its trial 
operation and start official operation once all permits and licenses to operate are issued by 
the government which is expected by December 2019. A time-bound corrective action plan 
was developed (Appendix I) and will be implemented to ensure that the project complies 
with the emission limits based on Directive 2010/75/EU Part 3 during the remaining months 
of trial operations which will be continued into official operation. 
 
Assessment against ambient air quality criteria provide a more robust assessment on human 
health impacts than stack emission limits. AERMOD dispersion modelling results 
presented later in this section indicate that the maximum pollutants concentrations (i.e. in 
proximity to the flue gas stack where working personnel may be present) are within 
Vietnamese and World Health Organization ambient air quality criteria. It should be noted 
that the information in Table 4.21 serves to illustrate the existing emissions situation on-
site during trial operation. 
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Table 4.21: Flue Gas Stack Emisisons 

 
Parameters December 

2018 
January 2019 February 

2019 
March 2019 April 2019 May 2019 June 2019 July 2019 

Amount of waste incinerated 
(tonne) 

10305.3 7917.5 11135.96 11534.17 11753.08 10598.65 10601.74 15246 

SO2 
 

Min (mg/Nm3) 1 1 1 7 2 1 1 2 
Max (mg/Nm3) 47 12 21 23 40 28 26 32 
Ave (mg/Nm3) 6 6 12 13 12 12 13 14 
No of days 
operating 

31 24 27 31 30 31 30 31 

No of days 
exceeding 
 Directive 
2010/75/EU 

0 0 0 0 1 0 0 0 

Emission Standard 
per 
QCVN 61-
MT:2016/BTNMT 

250 mg/Nm3 

Emission Standard 
per 
Directive 
2010/75/EU 

50 mg/Nm3 

NOx Min (mg/Nm3) 41 2 88 143 155 82 141 149 
Max (mg/Nm3) 181 164 165 194 276 397 261 236 
Ave (mg/Nm3) 120 115 142 164 196 207 191 196 
No of days 
operating 

31 24 27 31 30 31 30 31 

No of days 
exceeding 
 Directive 
2010/75/EU 

0 0 0 0 11 26 10 12 

Emission Standard 
per 
QCVN 61-
MT:2016/BTNMT 

500 mg/Nm3 

Emission Standard 
per 

200 mg/Nm3 
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Directive 
2010/75/EU 

Dust/ 
TSP 

Min (mg/Nm3) 3 1 2 2 3 1 3 3 
Max (mg/Nm3) 18 3 2 3 3 6 3 4 
Ave (mg/Nm3) 4 3 2 3 3 3 3 3 
No of days 
operating 

31 24 27 31 30 31 30 31 

No of days 
exceeding 
 Directive 
2010/75/EU 

1 0 0 0 0 0 0 0 

Emission Standard 
per 
QCVN 61-
MT:2016/BTNMT 

120 mg/Nm3 

Emission Standard 
per 
Directive 
2010/75/EU 
 

10 mg/Nm3 

HCl Min (mg/Nm3) 2 3 3 4 5 8 5 10 
Max (mg/Nm3) 45 7 14 9 28 43 23 26 
Ave (mg/Nm3) 6 4 5 6 11 18 15 19 
No of days 
operating 

31 24 27 31 30 31 30 31 

No of days 
exceeding 
 Directive 
2010/75/EU 

3 0 1 0 9 24 24 30 

Emission Standard 
per 
QCVN 61-
MT:2016/BTNMT 

50 mg/Nm3 

Emission Standard 
per 
Directive 
2010/75/EU 

10 mg/Nm3 

CO Min (mg/Nm3) 1 1 4 4 2 2 3 3 
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Max (mg/Nm3) 71 8 14 19 45 210 28 13 
Ave (mg/Nm3) 10 3 7 11 10 31 6 5 
No of days 
operating 

31 24 27 31 30 31 30 31 

No of days 
exceeding 
 Directive 
2010/75/EU 

1 0 0 0 0 2 0 0 

Emission Standard 
per 
QCVN 61-
MT:2016/BTNMT 

250 mg/Nm3 

Emission Standard 
per 
Directive 
2010/75/EU 

50 mg/Nm3 

HF Min (mg/Nm3) - - - - - - - - 
Max (mg/Nm3) - - - - - - - - 
Ave (mg/Nm3) - - - - - - - - 
No of days 
operating 

31 24 27 31 30 31 30 31 

No of days 
exceeding 
 Directive 
2010/75/EU 

- - - - - - - - 

Emission Standard 
per 
QCVN 61-
MT:2016/BTNMT 

- 

Emission Standard 
per 
Directive 
2010/75/EU 

1 mg/Nm3 



Page 174 

 

 
 

Figure 4.2. Flue Gas Stack Location 

 
The smoke mainly contains the following pollutants: 
(1) Smoke; 
(2) Acid gases such as NOx, SOx, HCl, etc.; 
(3) Heavy metals mainly consisting of Hg, Pb, Cd and their compounds; 
(4) Main organic pollutants include dioxins, furans, malodour, etc. 
 
According to the analysis of the elements in the treated waste, the flue gas emission from 
the incinerators is about 113,976 Nm3/h. 
 
The composition and amount of waste generated by burning waste directly relates to the 
composition of the waste to be burned, the nature of the combustion as well as the 
combustion technology. In fact, waste for burning has a very complex, unstable component.  
The composition of the fuel is composed of carbon (Cp); hydrogen (Hp); nitrogen (Np); 
oxygen (Op); sulfur (Sp); Ashes (Ap); humidity (Wp). 
Cp + Hp + Np + Op + Sp + Ap + Wp = 100%. 
 

Table 4.22: Composition in 1kg of Solid Waste 

 

Composition C H O N S A W 

Solid waste 46 3.21 26.07 0.72 0.45 12.3 11.2 
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Based on similar projects and actual operational experience, estimated the volume of 
emissions of smoke from the incinerator after treatment led to the chimney of about 113,976 
Nm3/h. 
 
Computing chimney:  
Chimney out emission standard: 
CmaxSO2 = 250x1.2=300 (mg/Nm3) (QCVN61-MT:2016/BTNMT). 
CmaxNO2 = 500x1.2=600 (mg/Nm3) (QCVN61-MT:2016/BTNMT). 
CmaxCO = 250x1.2=300 (mg/Nm3) (QCVN61-MT:2016/BTNMT). 
CmaxTSP = 100x1.2=120 (mg/Nm3) (QCVN61-MT:2016/BTNMT). 
Air flow into the chimney: Lkt = 113,976 Nm3/h = 31.66 (m3/s). 
Pollutant load: M = CmaxCO x Lkt = 9,498 (g/s) 
Exhaust gas temperature: Tkt = 100°C (exhaust gas temperature after treatment). 
Atmospheric temperature: Txq = 28°C. 

Diameter of chimney: D = � × ���×� 
 = 1,6 (m) 

Height of chimney:H = � �× ×�× ×���× � ��×∆� 
A: Coefficient depending on climate (A=120~240 according page 134. BVMTKK –Ph.D 
Bui Sy Ly. 
F: Coefficient depending on gas stateă(Fă=ă2;ă2.5;ă3ăcorrespondingătoăηă>90%; 
75- 90%; 75%, according page 134. BVMTKK - Ph.D Bui Sy Ly) 
M: The total amount of pollutant discharged here is CO (g/s). 
CmaxCO: The maximum dust concentration is in the air, CmaxCO = 300 (mg/Nm3) = 0.3 (g/Nm3) 
Selecting the gas velocity in the chimney, v = 8 m/s. 
m,n are non-dimensional coefficients referring to exhaust emissions from the neck of the 
chimney. ∆� : The difference between the exhaust gas temperature and the atmospheric temperature, ∆� = Tkt - Txq= 100 - 28 = 72°C.  

m= g(f) v i f = 
×�  ×� ×∆�  

n= g(Vm) where Vm = 0,65× ��×∆��  

Supposed H = 78 m, we have: 

f = 
×�  ×� ×∆�  = 0.23 => m= (0.67+0.1x��  +0.34 x��  )-1 = 1.08 

Vm= 1.3x
���  = 0.21 =>n= 3-[(Vm-0.3) x (4.36-Vm)1/2] = 3.18 

Replacing the values in the chimney height expression, which is: 

Hmin = � �× ×�× ×���× � ��×∆� = 77.00667(m) 
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∆� =  
�−� �� �  = 0,013<0,5 (acceptable) 

so the height of the chimney is calculated H= 78m. 
 
The pollutants emitted to the environment from the chimney: 
Calculated information has 3 groups: 
Group 1: Chimney height: 78m; Diameter of chimney: 1.6m. 
Group 2: Exhaust gas flow: 113.976 Nm3/h = 31,66 (m3/s); smoke exhaust temperature: 
100°C. 
Group 3: Ambient air temperature: 28°C; wind speed: 8 m/s; Atmospheric pressure at the 
ground: 1013Mbar. 
 
Air dispersion modelling using AERMOD was conducted to predict the maximum ground 
level concentration of SO2, NO2, CO and TSP considering meteorological and 
topographical conditions of the site due to the pollutants emitted from the flue gas stack. 
 

AERMOD Dispersion Modelling 

 

Receptor Sensitivity 

A desktop site study was undertaken to identify discrete receptors deemed to be sensitive 
to changes in air quality as a result of discharge to air from the Project Site. The nearest 
receptors are summarised in Table 4.23. Figure 4.3 presents the location of the nearest 
receptors in relation to the project site.  These primarily consist of the nearest residential 
properties in the vicinity of the site. The nearest residential receptor is located 
approximately 500m from the project site. It should be noted that there are no regulatory 
buffer zones to control air quality impacts in Vietnam. 
 

Table 4.23 Location of Receptors Located close to Project Site 

 

S/N 
Receptor 

Category 

Approx. 

Distance from 

the Site (m) 

Direction 

Relative to 

the Site 

Coordinates (UTM), m 

X Y 

1 Residential 1,437 NW 558,474 1,106,010 

2 Residential 760 NW 559,258 1,105,690 

3 Residential 695 NW 559,382 1,105,647 

4 Residential 693 N 559,577 1,105,636 

5 Residential 573 N 559,625 1,105,500 

6 Residential 644 N 559,794 1,105,504 

7 Residential 626 NE 559,955 1,105,408 

8 Residential 663 NE 560,181 1,105,313 

9 Residential 771 NE 560,393 1,105,229 
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S/N 
Receptor 

Category 

Approx. 

Distance from 

the Site (m) 

Direction 

Relative to 

the Site 

Coordinates (UTM), m 

X Y 

10 Residential 967 NE 560,629 1,105,200 

11 Residential 1,177 NE 560,903 1,105,005 

12 Residential 1,466 NE 561,205 1,104,873 

13 Residential 1,706 E 561,445 1,104,757 

14 Residential 1,954 E 561,689 1,104,670 

15 Residential 1,385 NW 558,263 1,105,621 

16 Residential 1,389 W 558,148 1,105,444 

17 Residential 1,467 W 557,959 1,105,170 

18 Residential 1,437 SW 557,954 1,104,986 

19 Residential 1,704 SW 557,716 1,104,430 

20 Residential 597 SW 558,908 1,104,436 

21 Residential 806 SE 560,008 1,103,929 

22 Residential 1,238 SW 558,379 1,104,074 

23 Residential 1,109 SW 558,697 1,103,928 

24 Residential 1,072 S 558,893 1,103,846 

25 Residential 1,072 S 559,083 1,103,759 

26 Residential 1,063 S 559,246 1,103,694 

27 Residential 1,092 S 559,431 1,103,602 

28 Residential 1,152 S 559,664 1,103,513 

29 Residential 1,268 SE 559,893 1,103,416 

30 Residential 1,514 SE 560,249 1,103,263 

31 Residential 1,765 SE 560,562 1,103,137 

32 Residential 1,618 E 561,234 1,104,195 

33 Residential 2,278 SE 561,817 1,103,878 

34 Residential 2,241 SE 561,742 1,103,787 

35 Residential 2,195 SE 561,623 1,103,647 

36 Residential 2,148 SE 561,447 1,103,446 
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Figure 4.3. Receptor Locations 

 

Current Baseline Conditions 

The Can Tho City Department of Natural Resources and Environment carries out routine 
monitoring of ambient air quality. Review of background ambient air quality in the vicinity 
of the stack using secondary data from the air monitoring network has been conducted. 
Concentrations are presented in Table 4.24. 
 

The air quality in Can Tho City generally complies with the ambient air quality guideline 
stipulated in QCVN 05:2013/BTNMT. In certain areas with high traffic volume, Total 
Suspended Particles (TSP) concentrations are elevated at peak hours. 
 

Table 4.24 Can Tho City Ambient Air Quality Concentrations 
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Pollutant 
Averaging 

Period 

Monitored Concentration 

(in µg/m3) 

QCVN 

05:2013/BTNMT 

Sulphur dioxide 
(SO2) 

1-hour 
108.3 350 

Nitrogen dioxide 
(NO2) 

1-hour 
85.4 200 

Total Suspended 
Particles (TSP) 

1-hour 264.0 300 

Carbon monoxide 
(CO) 

1-hour 
2,683 30,000 

Source: cantho.gov.vn (R-17) 

 
The nearest air quality monitoring station from the project site was located in Trung Hung 
commune, approximately 20 km northwest of the Project Site. Table 4.25 presented highest 
monitoring results recorded from Trung Hung commune from 2009-2012. As worst-case 
scenario, the highest concentrations between 2009 – 2012 will be used as the background 
concentration for AERMOD dispersion modelling. 
 
Table 4.25 Trung Hung Commune Ambient Air Quality Concentrations (2009-2012) 

 

Pollutant 
Averaging 

Period 

Monitored Concentration 

(µg/m3) 
QCVN 

05:2013/BTNMT 
2009 2010 2011 2012 

Sulphur dioxide 
(SO2) 

1-hour 114.2 130.0 112.7 92.4 350 

Nitrogen dioxide 
(NO2) 

1-hour 92.3 130.0 90.1 89.5 200 

Total Suspended 
Particles (TSP) 

1-hour 256.8 220.0 269.2 285.7 300 

Carbon 
monoxide (CO) 

1-hour 2,290 2,290 3,436 2,290 30,000 

Source: Department of Environmental Engineering, College of the Environment and Natural Resources, Can Tho 

University 

 
Based on general visual survey of the area and desktop study, the site is sited in an 
agriculture land. Other emission sources near the project are therefore likely to be mainly 
from machineries used in agricultural activities, such as tractor. Potential air emissions 
include machineries diesel emissions and particulate matter. 
 

Atmospheric Dispersion Modelling 

Emissions from the Project will be modelled using the AERMOD dispersion model which 
has been developed by the United States Environmental Protection Agency (USEPA). 
AERMOD is a steady-state Gaussian plume model used to assess pollutant concentrations 
associated with industrial sources in both flat and complex terrain. The model is an 
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enhancement of the Industrial Source Complex-Short Term 3 (ISCST3) model which has 
been widely used for emissions from industrial sources. Fundamentally, the model has 
made significant advances in simulating the dispersion process in the boundary layer. 
AERMOD also enhances the turbulence of night-time urban boundary layers thus 
simulating the influence of the urban heat island. This will lead to a more accurate reflection 
of real-world processes and thus considerably enhance the reliability and accuracy of the 
model particularly under those scenarios which give rise to the highest ambient 
concentrations. 
 

AERMOD also contains improved algorithms for dealing with low wind speed (near calm) 
conditions.  As a result, AERMOD can produce model estimates for conditions when the 
wind speed may be less than 1 m/s, but still greater than the instrument threshold. The 
existing elevations of the project site vary approximately from -2 m to +4 m. A Building 
Downwash Program (BPIP Prime) is also incorporated into the model to determine the 
influence (wake effects) of surrounding buildings. 
 
Meteorological Data 

Hourly-sequenced meteorological data for Rach Gia will be used in the model for the years 
2014, 2015, 2016, 2017 and 2018. Rach Gia is the nearest meteorological station providing 
reliable and constant measurements from the Project Site. The selection of the appropriate 
meteorological data follows guidance issued by the USEPA. 
 

Results indicate that the prevailing wind direction ranges from westerly, south-westerly, to 
easterly in direction each year due to the monsoon seasons (refer to Figure 4.4). The mean 
wind speed was 2.89 m/s over the period 2014-2018. The parameters available from the 
meteorological data files (surface and profile files) are outlined in Table 4.26 below. 

 
 

Figure 4.4: Rach Gia Station Windrose (2014-2018) 
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Table 4.26: Parameters for Meteorological Data from Rach Gia Station to be used in 

the AERMOD Dispersion Model (Data for 2014 – 2018) 

 

Meteorological Parameter Data 

Total No. of Hours 43,824 
Average Wind Speed 2.89 m/s 
No. of Calm Records 1757 
Calm Winds Frequency 4.01% 
Data Availability 96.64% 
Incomplete / Missing Records 1472 
Total Records to be used by Model 42,352 

 
Topography 

Local topography (terrain effects) within the defined receptor grid has been incorporated 
into the model simulation from the global 90-meter digital elevation data obtained from US 
National Geospatial-Intelligence Agency and the US National Aeronautics and Space 
Administration Shuttle Radar Topography Mission Version 3. 
 
Receptor Grid 

For the present study, a nested grid measuring 5 km x 5 km, with a spacing as per in 
Table 4.27 in the X and Y directions from the centre of the emission source was set up to 
provide a suitable resolution to ensure that maximum Ground Level Concentrations near 
the source, within the site and in the vicinity of the site are adequately captured. 
 

Table 4.27: Nested Grid Spacing 

 

Distance from Centre of the Site (m) Receptor Spacing (m) 

150 10 
200 20 
500 50 

1,000 100 
5,000 500 

 
Source Discharge Parameters 

Atmospheric Dispersion Modelling using the USEPA approved dispersion model, 
AERMOD was conducted to understand the impact of the project at the receptors with 
respect to ground level pollutant concentrations in order to comply with the ambient air 
quality targets. 
 

Table 4.28 presents the stack parameters input into AERMOD. It is understood that the 
stack is currently in operation, however as the stack is not operating at its maximum 
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capacity, the assessment is based on the design considerations presented above. 
Furthermore, to provide worst-case scenario, the stack is assumed to constantly emitting 
the maximum allowable pollutant concentrations calculated above. 
 
As mentioned above, AERMOD dispersion modelling was conducted to predict the 
maximum ground level concentration of SO2, NO2, CO and TSP. Assessment on PM10 and 
PM2.5 was not conducted as there are no PM10 and PM2.5 background concentrations 
available for evaluation. 
 

Table 4.28 Source Discharge Parameters 

 

Parameter Flue Gas Stack 

Source Coordinates (UTM) (x), m 559,617 

Source Coordinates (UTM) (y), m 1,104,718 

Exit Gas Temperature, K 373.15 

Internal Stack Diameter, m 1.6 

Gas Exit Flowrate, m3/s 31.66 

Gas Exit Velocity, m/s 15.75 

Stack Height, m 80# 

SO2 emission rate, g/s 9.5* 

NO2 emission rate, g/s 19.0* 

CO emission rate, g/s 9.5* 

TSP emission rate, g/s 3.8* 
Note: 
# AERMOD dispersion modelling was conducted using actual built stack height of 80m, 
instead of design stack height of 78m. 
* Emission rate is calculated from the maximum allowable concentrations calculated and 
the design gas exit flowrate. 

 
Results and Impact Evaluation 

It shall be noted that only 1-hr background concentrations are available, hence the following 
formula has been used to interpolate and extrapolate the background concentrations to 
different averaging periods for the purpose of the study. � = �  ��� � .

 

Where: 
• C1 is the concentration with respect to averaging period t1; 
• C0 is the concentration with respect to averaging period t0. 

This formula is adopted from the New Zealand Ministry of Environment (MfE) Good 

Practice Guide for Atmospheric Dispersion Modelling (R-18) and Victoria Environment 
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Protection Authority (EPA) Guidance Notes for Using the Regulatory Air Pollution Model 

AERMOD in Victoria (R-19). The background concentrations used in the study are listed 
in Table 4.29. 
 

Table 4.29 Background Concentration Used in the Assessment 

 

Pollutant 
Averaging 

Period 

Background 

Concentration 

(μg/m3) 

WHO Ambient 

Air Quality 

Guidelines  

QCVN 

05:2013/BTNMT  

SO2 

10-minute 186.03 500 - 
1-hour 130 - 350 

24-hour 68.85* 

Interim 
Target-1 

125 

125 Interim 
Target-2 

50 

Guideline 25 
Annual 21.16 - 50 

NO2 
1-hour 130 200 200 
24-hour 68.85 - 100 
Annual 21.16 40 40 

CO 
1-hour 3,436 - 30,000 
8-hour 2,267 - 10,000 

TSP 
1-hour 285.7 - 300 
24-hour 151.31 - 200 
Annual 46.5 - 100 

Note: 
* SO2 24-hr background concentration meets WHO Ambient Air Quality Interim Target-1 but 
exceeds the guideline. The concentration also complies with QCVN 05:2013/BTNMT – National 

Technical Regulation on Ambient Air Quality. 
 

Sulphur Dioxide, SO2 

The predicted SO2 concentrations are presented in Table 4.30 and are compared with the 
relevant standard in Table 4.31.
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Table 4.30: Predicted Ground Level SO2 Concentrations 

 

Receptor 

Name 

10-min Average  

SO2 Concentration 

(µg/m³) 

1-hr Average  

SO2 Concentration 

(µg/m³) 

24-hr Average  

SO2 Concentration 

(µg/m³) 

Annual Average SO2 

Concentration 

(µg/m³) 

Site 

Contribut

ion 

Site 

Contributi

on + 

Backgrou

nd 

Site 

Contribut

ion 

Site 

Contributi

on + 

Backgrou

nd 

Site 

Contribut

ion 

Site 

Contributi

on + 

Backgrou

nd 

Site 

Contribut

ion 

Site 

Contributi

on + 

Backgrou

nd 

Maximu
m 

Concentr
ation 

29.5 215.5 20.6 150.6 9.1 78.0 1.17 22.33 

1 22.5 208.5 15.7 145.7 3.0 71.9 0.12 21.28 

2 24.1 210.1 16.8 146.8 3.8 72.7 0.16 21.32 

3 23.7 209.8 16.6 146.6 3.8 72.7 0.18 21.34 

4 23.9 210.0 16.7 146.7 4.9 73.8 0.26 21.42 

5 24.0 210.1 16.8 146.8 5.7 74.6 0.30 21.46 

6 23.9 210.0 16.7 146.7 5.3 74.2 0.35 21.51 

7 23.8 209.8 16.6 146.6 5.4 74.3 0.39 21.55 

8 23.8 209.8 16.6 146.6 6.5 75.4 0.49 21.65 

9 23.7 209.7 16.5 146.5 3.2 72.1 0.70 21.86 

10 22.9 209.0 16.0 146.0 3.7 72.5 0.79 21.95 

11 22.8 208.9 16.0 146.0 3.6 72.5 0.80 21.96 

12 22.3 208.4 15.6 145.6 4.1 73.0 0.65 21.81 

13 20.6 206.6 14.4 144.4 3.1 71.9 0.58 21.74 

14 19.2 205.2 13.4 143.4 6.2 75.1 0.52 21.68 

15 20.6 206.6 14.4 144.4 2.6 71.4 0.15 21.31 

16 22.1 208.1 15.4 145.4 4.6 73.5 0.18 21.34 

17 22.1 208.1 15.5 145.5 5.1 74.0 0.25 21.41 

18 19.8 205.8 13.8 143.8 4.1 72.9 0.30 21.46 

19 19.4 205.4 13.6 143.6 5.0 73.9 0.34 21.50 

20 23.9 209.9 16.7 146.7 4.0 72.8 0.48 21.64 

21 22.5 208.5 15.7 145.7 3.2 72.1 0.07 21.23 

22 22.7 208.8 15.9 145.9 2.7 71.5 0.37 21.53 

23 24.6 210.6 17.2 147.2 2.4 71.3 0.37 21.53 

24 22.2 208.3 15.5 145.5 2.7 71.5 0.36 21.52 

25 23.6 209.6 16.5 146.5 0.0 68.9 0.37 21.53 

26 24.3 210.3 17.0 147.0 1.2 70.1 0.37 21.53 

27 21.5 207.5 15.0 145.0 1.1 69.9 0.28 21.44 

28 24.1 210.2 16.9 146.9 0.9 69.7 0.15 21.31 

29 20.1 206.2 14.1 144.1 0.7 69.6 0.09 21.25 

30 20.4 206.4 14.2 144.2 0.6 69.4 0.05 21.21 
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Receptor 

Name 

10-min Average  

SO2 Concentration 

(µg/m³) 

1-hr Average  

SO2 Concentration 

(µg/m³) 

24-hr Average  

SO2 Concentration 

(µg/m³) 

Annual Average SO2 

Concentration 

(µg/m³) 

Site 

Contribut

ion 

Site 

Contributi

on + 

Backgrou

nd 

Site 

Contribut

ion 

Site 

Contributi

on + 

Backgrou

nd 

Site 

Contribut

ion 

Site 

Contributi

on + 

Backgrou

nd 

Site 

Contribut

ion 

Site 

Contributi

on + 

Backgrou

nd 

31 20.2 206.3 14.1 144.1 0.4 69.3 0.05 21.21 

32 20.6 206.6 14.4 144.4 0.1 68.9 0.27 21.43 

33 18.4 204.4 12.8 142.8 0.1 68.9 0.18 21.34 

34 18.1 204.2 12.7 142.7 0.1 68.9 0.16 21.32 

35 19.8 205.9 13.9 143.9 0.1 68.9 0.12 21.28 

36 18.9 204.9 13.2 143.2 0.1 68.9 0.08 21.24 

WHO 

Ambient 

Air 

Quality 

Guidelin

es 

- 500 - - - 

125 

(Interim 

Target-1) 

- - 

50 

(Interim 

Target-2) 

20 

(Guideline

) 

QCVN 

05:2013/ 

BTNMT 

- - - 350 - 125 - 50 

Note: 
Values in red denote exceedance to WHO Ambient Air Quality Guideline but still in compliance with 
WHO Ambient Air Quality Interim Target-1. The concentrations also comply with QCVN 

05:2013/BTNMT – National Technical Regulation on Ambient Air Quality. Note that the 24-hr average 
background concentration has already exceeded the WHO Ambient Air Quality Guideline. 
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Table 4.31 SO2 Relevant Standard Used in the Assessment 

 

Pollutant Averaging Period 
WHO Ambient Air 

Quality Guidelines 

QCVN 

05:2013/BTNMT 

SO2 

10-minute 500 - 
1-hour - 350 

24-hour 

Interim 
Target-1 125 

125 Interim 
Target-2 50 

Guideline 20 
Annual - 50 

 
A graphical presentation of the 10-minute, 1-hour, 24-hour and annual average SO2 ground 
level concentrations are presented in Figure 4.5, Figure 4.6, Figure 4.7, and Figure 4.8 
respectively. 
 

When including the background concentration, the predicted SO2 concentrations are below 
QCVN 05:2013/BTNMT – National Technical Regulation on Ambient Air Quality at all of 
the receptors identified, with the 10-minute average values ranging between 204.2 µg/m3 
and 210.6 µg/m3, 1-hour average values ranging between 142.7 µg/m3 and 147.2 µg/m3, 
24-hour average values ranging between 68.9 µg/m3 and 75.4 µg/m3, and the annual 
average concentration ranging between 21.21 µg/m3 and 21.96 µg/m3. Predicted SO2 
concentrations at all receptors identified are also below WHO Ambient Air Quality 

Guidelines, except for 24-hr average concentrations which only meet WHO Ambient Air 

Quality Interim Target-1 of 125 µg/m3. Interim targets are provided in recognition of the 
need for a staged approach to achieving the recommended guidelines. Also, the guideline 
states that up to 25% of the applicable air quality standard is generally acceptable to all 
additional future sustainable development in the same air shed. The project is expected to 
contribute to 7% of the WHO Ambient Air Quality Interim Target-1 and is within this 25% 
general rule.  
 
Maximum 10-minute, 1-hr, 24-hr and annual average concentrations are predicted to be 
215.5 µg/m3, 150.6 µg/m3, 78.0 µg/m3, and 22.33 µg/m3 respectively. These concentrations 
are below both the WHO Ambient Air Quality Guidelines and QCVN 05:2013/BTNMT – 

National Technical Regulation on Ambient Air Quality, except maximum 24-hr average 
concentration which only meet WHO Ambient Air Quality Interim Target-1 due to its high 
background concentration. 
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Figure 4.5: Predicted Maximum 10-min Average SO2 Concentration - Site 

Contribution + Background 
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Figure 4.6: Predicted Maximum 1-hr Average SO2 Concentration - Site 

Contribution + Background 
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Figure 4.7: Predicted Maximum 24-hr Average SO2 Concentration - Site 

Contribution + Background 
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Figure 4.8: Predicted Annual Average SO2 Concentration - Site Contribution + 

Background 
 

Nitrogen Dioxide, NO2 

The predicted NO2 concentrations are presented in Table 4.32 and are compared with the 
relevant standard in Table 4.33. 
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Table 4.32: Predicted Ground Level NO2 Concentrations 

 

Receptor Name 

1-hr Average  

NO2 Concentration  

24-hr Average  

NO2 Concentration (µg/m³) 

Annual Average NO2 

Concentration (µg/m³) 

Site 

Contribution 

Site 

Contribution + 

Background 

Site 

Contribution 

Site 

Contribution + 

Background 

Site 

Contribution 

Site 

Contribution + 

Background 

Maximum 
Concentration 

41.2 171.2 18.2 87.1 2.35 23.51 

1 31.4 161.4 6.1 74.9 0.24 21.40 

2 33.7 163.7 7.6 76.5 0.31 21.47 

3 33.2 163.2 7.7 76.5 0.37 21.53 

4 33.5 163.5 9.8 78.7 0.51 21.67 

5 33.6 163.6 11.4 80.3 0.59 21.75 

6 33.5 163.5 10.7 79.5 0.71 21.87 

7 33.2 163.2 10.9 79.7 0.78 21.94 

8 33.3 163.3 13.0 81.9 0.99 22.15 

9 33.1 163.1 6.5 75.3 1.40 22.56 

10 32.0 162.0 7.3 76.2 1.57 22.73 

11 31.9 161.9 7.2 76.1 1.59 22.75 

12 31.2 161.2 8.3 77.1 1.30 22.46 

13 28.8 158.8 6.2 75.0 1.16 22.32 

14 26.9 156.9 12.4 81.3 1.04 22.20 

15 28.7 158.7 5.1 74.0 0.30 21.46 

16 30.9 160.9 9.3 78.1 0.36 21.52 

17 30.9 160.9 10.2 79.1 0.50 21.66 

18 27.7 157.7 8.2 77.0 0.59 21.75 
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Receptor Name 

1-hr Average  

NO2 Concentration  

24-hr Average  

NO2 Concentration (µg/m³) 

Annual Average NO2 

Concentration (µg/m³) 

Site 

Contribution 

Site 

Contribution + 

Background 

Site 

Contribution 

Site 

Contribution + 

Background 

Site 

Contribution 

Site 

Contribution + 

Background 

19 27.1 157.1 10.1 78.9 0.68 21.84 

20 33.4 163.4 7.9 76.8 0.96 22.12 

21 31.4 161.4 6.4 75.3 0.15 21.31 

22 31.8 161.8 5.3 74.2 0.74 21.90 

23 34.3 164.3 4.8 73.7 0.74 21.90 

24 31.1 161.1 5.4 74.2 0.71 21.87 

25 32.9 162.9 0.0 68.9 0.74 21.90 

26 33.9 163.9 2.5 71.3 0.75 21.91 

27 30.1 160.1 2.1 71.0 0.55 21.71 

28 33.7 163.7 1.8 70.6 0.30 21.46 

29 28.1 158.1 1.5 70.3 0.17 21.33 

30 28.5 158.5 1.1 70.0 0.11 21.27 

31 28.3 158.3 0.9 69.7 0.10 21.26 

32 28.7 158.7 0.2 69.0 0.54 21.70 

33 25.7 155.7 0.2 69.0 0.37 21.53 

34 25.4 155.4 0.2 69.0 0.32 21.48 

35 27.7 157.7 0.2 69.0 0.25 21.41 

36 26.4 156.4 0.2 69.0 0.16 21.32 

WHO Ambient 

Air Quality 

Guidelines 

- 200 - - - 40 
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Receptor Name 

1-hr Average  

NO2 Concentration  

24-hr Average  

NO2 Concentration (µg/m³) 

Annual Average NO2 

Concentration (µg/m³) 

Site 

Contribution 

Site 

Contribution + 

Background 

Site 

Contribution 

Site 

Contribution + 

Background 

Site 

Contribution 

Site 

Contribution + 

Background 

QCVN 

05:2013/BTNMT 
- 200 - 100 - 40 
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Table 4.33 NO2 Relevant Standard Used in the Assessment 

 

Pollutant Averaging Period 
WHO Ambient Air 

Quality Guidelines 

QCVN 

05:2013/BTNMT 

NO2 
1-hour 200 200 
24-hour - 100 
Annual 40 40 

 
A graphical presentation of the 1-hour, 24-hour, and annual average NO2 ground level 
concentrations are presented in Figure 4.9, Figure 4.10 and Figure 4.11 respectively. 
 

When including the background concentration, the predicted NO2 concentrations are below 
both WHO Ambient Air Quality Guideline and QCVN 05:2013/BTNMT – National 

Technical Regulation on Ambient Air Quality at all of the receptors identified, with the 1-
hour average values ranging between 155.4 µg/m3 and 164.3 µg/m3, 24-hour average values 
ranging between 68.9 µg/m3 and 81.9 µg/m3, and the annual average concentration ranging 
between 21.26 µg/m3 and 22.75 µg/m3. 
 
Maximum 1-hr, 24-hr and annual average concentrations are predicted to be 171.2 µg/m3, 
87.1 µg/m3 and 23.51 µg/m3 respectively. These concentrations are below both the WHO 

Ambient Air Quality Guideline and QCVN 05:2013/BTNMT – National Technical 

Regulation on Ambient Air Quality. 
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Figure 4.9: Predicted Maximum 1-hr Average NO2 Concentration - Site 

Contribution + Background 
 



          Page 196 

 

 
 

Figure 4.10: Predicted Maximum 24-hr Average NO2 Concentration - Site 

Contribution + Background 
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Figure 4.11: Predicted Annual Average NO2 Concentration - Site Contribution + 

Background 

 

Carbon Monoxide, CO 
The predicted CO concentrations are presented in Table 4.34 and are compared with the 
relevant standard in Table 4.35. 
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Table 4.34: Predicted Ground Level CO Concentrations 

 

Receptor Name 

Maximum 1-hr Average CO 

Concentration (µg/m³) 

Maximum 8-hr rolling Average 

CO Concentration (µg/m³) 

Site 

Contribution 

Site 

Contribution + 

Background 

Site 

Contribution 

Site 

Contribution + 

Background 

Maximum 
Concentration 

21 3,457 17.7 2,285 

1 16 3,452 7.8 2,275 

2 17 3,453 10.3 2,277 

3 17 3,453 9.5 2,276 

4 17 3,453 12.3 2,279 

5 17 3,453 14.3 2,281 

6 17 3,453 12.1 2,279 

7 17 3,453 14.0 2,281 

8 17 3,453 13.2 2,280 

9 17 3,453 11.8 2,279 

10 16 3,452 9.9 2,277 

11 16 3,452 8.7 2,276 

12 16 3,452 7.3 2,274 

13 14 3,450 6.5 2,273 

14 13 3,449 5.8 2,273 

15 14 3,450 7.1 2,274 

16 15 3,451 8.1 2,275 

17 15 3,451 8.1 2,275 

18 14 3,450 7.9 2,275 

19 14 3,450 7.3 2,274 

20 17 3,453 14.6 2,282 

21 16 3,452 5.9 2,273 

22 16 3,452 9.6 2,277 

23 17 3,453 11.0 2,278 

24 16 3,452 9.9 2,277 

25 16 3,452 9.3 2,276 

26 17 3,453 11.7 2,279 

27 15 3,451 8.9 2,276 

28 17 3,453 8.9 2,276 

29 14 3,450 7.0 2,274 

30 14 3,450 4.6 2,272 



          Page 199 

 

Receptor Name 

Maximum 1-hr Average CO 

Concentration (µg/m³) 

Maximum 8-hr rolling Average 

CO Concentration (µg/m³) 

Site 

Contribution 

Site 

Contribution + 

Background 

Site 

Contribution 

Site 

Contribution + 

Background 

31 14 3,450 5.5 2,273 

32 14 3,450 6.1 2,273 

33 13 3,449 5.2 2,272 

34 13 3,449 0.3 2,267 

35 14 3,450 0.3 2,267 

36 13 3,449 0.3 2,267 

WHO Ambient 

Air Quality 

Guidelines 
- - - - 

QCVN 

05:2013/BTNMT 
- 30,000 - 10,000 
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Table 4.35 CO relevant standard used in the assessment 

 

Pollutant Averaging Period 
WHO Ambient Air 

Quality Guidelines 

QCVN 

05:2013/BTNMT 

CO 
1-hour - 30,000 
8-hour - 10,000 

 
A graphical presentation of the 1-hour and 8-hour rolling average CO ground level 
concentrations are presented in Figure 4.12 and Figure 4.13 respectively. 
 

When including the background concentration, the predicted CO concentrations are below 
QCVN 05:2013/BTNMT – National Technical Regulation on Ambient Air Quality at all of 
the receptors identified, with the 1-hour average values ranging between 3,449 µg/m3 and 
3,453 µg/m3 and the 8-hour rolling average concentration ranging between 2,267 µg/m3 
and 2,282 µg/m³. 
 
Maximum 1-hr and 8-hr rolling average concentrations are predicted to be 3,457 µg/m³ and 
2,285 µg/m3 respectively. These concentrations are below the QCVN 05:2013/BTNMT – 

National Technical Regulation on Ambient Air Quality. 
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Figure 4.12: Predicted Maximum 1-hr Average CO Concentration - Site 

Contribution + Background 
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Figure 4.13: Predicted Maximum 8-hour Rolling Average CO Concentration - Site 

Contribution 
 

Total Suspended Particles, TSP 
The predicted TSP concentrations are presented in Table 4.36 and are compared with the 
relevant standard in Table 4.37. 
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Table 4.36: Predicted Ground Level TSP Concentrations 

 

Receptor Name 

1-hr Average  

TSP Concentration (µg/m³) 

24-hr Average  

TSP Concentration (µg/m³) 

Annual Average TSP 

Concentration (µg/m³) 

Site 

Contribution 

Site 

Contribution + 

Background 

Site 

Contribution 

Site 

Contribution + 

Background 

Site 

Contribution 

Site 

Contribution + 

Background 

Maximum 
Concentration 

8.2 293.9 3.64 155.0 0.47 46.97 

1 6.3 292.0 1.21 152.5 0.05 46.55 

2 6.7 292.4 1.52 152.8 0.06 46.56 

3 6.6 292.3 1.53 152.8 0.07 46.57 

4 6.7 292.4 1.97 153.3 0.10 46.60 

5 6.7 292.4 2.29 153.6 0.12 46.62 

6 6.7 292.4 2.14 153.4 0.14 46.64 

7 6.6 292.3 2.18 153.5 0.16 46.66 

8 6.7 292.4 2.61 153.9 0.20 46.70 

9 6.6 292.3 1.29 152.6 0.28 46.78 

10 6.4 292.1 1.47 152.8 0.31 46.81 

11 6.4 292.1 1.45 152.8 0.32 46.82 

12 6.2 291.9 1.65 153.0 0.26 46.76 

13 5.8 291.5 1.24 152.5 0.23 46.73 

14 5.4 291.1 2.48 153.8 0.21 46.71 

15 5.7 291.4 1.03 152.3 0.06 46.56 

16 6.2 291.9 1.85 153.2 0.07 46.57 

17 6.2 291.9 2.04 153.4 0.10 46.60 

18 5.5 291.2 1.63 152.9 0.12 46.62 
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Receptor Name 

1-hr Average  

TSP Concentration (µg/m³) 

24-hr Average  

TSP Concentration (µg/m³) 

Annual Average TSP 

Concentration (µg/m³) 

Site 

Contribution 

Site 

Contribution + 

Background 

Site 

Contribution 

Site 

Contribution + 

Background 

Site 

Contribution 

Site 

Contribution + 

Background 

19 5.4 291.1 2.01 153.3 0.14 46.64 

20 6.7 292.4 1.58 152.9 0.19 46.69 

21 6.3 292.0 1.29 152.6 0.03 46.53 

22 6.4 292.1 1.06 152.4 0.15 46.65 

23 6.9 292.6 0.97 152.3 0.15 46.65 

24 6.2 291.9 1.08 152.4 0.14 46.64 

25 6.6 292.3 0.00 151.3 0.15 46.65 

26 6.8 292.5 0.50 151.8 0.15 46.65 

27 6.0 291.7 0.43 151.7 0.11 46.61 

28 6.7 292.4 0.36 151.7 0.06 46.56 

29 5.6 291.3 0.29 151.6 0.03 46.53 

30 5.7 291.4 0.23 151.5 0.02 46.52 

31 5.7 291.4 0.17 151.5 0.02 46.52 

32 5.7 291.4 0.03 151.3 0.11 46.61 

33 5.1 290.8 0.03 151.3 0.07 46.57 

34 5.1 290.8 0.03 151.3 0.06 46.56 

35 5.5 291.2 0.03 151.3 0.05 46.55 

36 5.3 291.0 0.03 151.3 0.03 46.53 

WHO Ambient 

Air Quality 

Guidelines 

- - - - - - 
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Receptor Name 

1-hr Average  

TSP Concentration (µg/m³) 

24-hr Average  

TSP Concentration (µg/m³) 

Annual Average TSP 

Concentration (µg/m³) 

Site 

Contribution 

Site 

Contribution + 

Background 

Site 

Contribution 

Site 

Contribution + 

Background 

Site 

Contribution 

Site 

Contribution + 

Background 

QCVN 

05:2013/BTNMT 
- 300 - 200 - 100 
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Table 4.37 TSP Relevant Standard Used in the Assessment 

 

Pollutant Averaging Period 
WHO Ambient Air 

Quality Guidelines 

QCVN 

05:2013/BTNMT 

TSP 
1-hour - 300 
24-hour - 200 
Annual - 100 

 
A graphical presentation of the 1-hour, 24-hour and annual average TSP ground level 
concentrations are presented in Figure 4.14, Figure 4.15 and Figure 4.16 respectively. 
 

When including the background concentration, the predicted TSP concentrations are below 
the QCVN 05:2013/BTNMT – National Technical Regulation on Ambient Air Quality at all 
of the receptors identified, with the 1-hour average values ranging between 290.8 µg/m3 
and 292.6 µg/m3, 24-hour average values ranging between 151.3 µg/m3 and 153.9 µg/m3, 
and the annual average concentration ranging between 46.52 µg/m3 and 46.82 µg/m³. 
 
Maximum 1-hr, 24-hr and annual average concentrations are predicted to be 293.9 µg/m³, 
155.0 µg/m³, and 46.97 µg/m3 respectively. These concentrations are below the QCVN 

05:2013/BTNMT – National Technical Regulation on Ambient Air Quality. It shall be noted 
that TSP concentration compliance does not indicate compliance of PM10 and PM2.5 which 
were not assessed in the AERMOD dispersion modelling study.
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Figure 4.14: Predicted Maximum 1-hour Average TSP Concentration – Site 

Contribution + Background 
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Figure 4.15: Predicted Maximum 24-hour Average TSP Concentration – Site 

Contribution + Background 
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Figure 4.16: Predicted Annual Average TSP Concentration – Site Contribution + 

Background 
 

AERMOD Dispersion Modelling Summary 

The AERMOD dispersion modelling study results are summarised in Table 4.38. 
 

Table 4.38 AERMOD Dispersion Modelling Study Result Summary 

 
Parameter SO2 NO2 CO TSP 

Predicted 
Concentration 

including 
background 

10-min 
Average 

215.5 (6%1, 
-2) 

- - - 

1-hr 
Average 

150.6 (-1, 
6%2) 

171.2 (21%1, 
21%2) 

3,457 (-1, 
0.1%2) 

293.9 (-1, 
3%2) 
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Parameter SO2 NO2 CO TSP 

concentration, 
µg/m³ 

8-hr 
Average 

- - 
2,285 (-1, 

0.2%2) 
- 

24-hr 
Average 

78.0 (7%1, 
7%2) 

87.1 (-1, 
18%2) 

- 
155.0 (-1, 

2%2) 

Annual 
Average 

22.33 (-1, 
2%2) 

23.51 (6%1, 
6%2) 

- 
46.97 (-1, 

0.5%2) 

Allowable Limit 

1: WHO 

Ambient Air 

Quality 

Guidelines, 

µg/m³ 

10-min 

Average 
500 - - - 

1-hr 

Average 
- 200 - - 

8-hr 

Average 
- - - - 

24-hr 

Average 

125 

(Interim 

Target-1) 

- - - 50 (Interim 

Target-2) 

20 

(Guideline) 

Annual 

Average 
- 40 - - 

Allowable Limit 

2: QCVN 

05:2013/ 

BTNMT, µg/m³ 

10-min 

Average 
- - - - 

1-hr 

Average 
350 200 30,000 300 

8-hr 

Average 
- - 10,000 - 

24-hr 

Average 
125 100 - 200 

Annual 

Average 
50 40 - 100 

Note: 
1 Percentage project contribution against WHO Ambient Air Quality Guideline. 
2 Percentage project contribution against QCVN 05:2013/BTNMT. 
 
Values in red denotes exceedance to WHO Ambient Air Quality Guideline but still in 
compliance with WHO Ambient Air Quality Interim Target-1. The concentrations also comply 
with QCVN 05:2013/BTNMT – National Technical Regulation on Ambient Air Quality. Note 
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Parameter SO2 NO2 CO TSP 

that the 24-hr average SO2 background concentration has exceeded WHO Ambient Air Quality 

Guideline. 
 
The AERMOD dispersion modelling study showed that the ambient air quality limits from 
both WHO Ambient Air Quality Guidelines and QCVN 05:2013/BTNMT are met at all 
locations. It should be noted that the predicted maximum 24-hr average SO2 concentrations 
meet the WHO Ambient Air Quality Interim Target-1 limit, which is equivalent to the 
national guideline (QCVN 05:2013/BTNMT – National Technical Regulation on Ambient 

Air Quality). According to the IFC General EHS Guidelines - Air Emissions and Ambient 

Air Quality, interim targets are provided in recognition of the need for a staged approach to 
achieving the recommended guidelines. Also, the guideline states that up to 25% of the 
applicable air quality standard is generally acceptable to all additional future sustainable 
development in the same air shed. The project is expected to contribute to 7% of the WHO 

Ambient Air Quality Interim Target-1 and is within this 25% general rule.   
 

Mechanism of emission formation of waste incineration process: 

When the combustion is carried out, the toxic components break down the chemical bonds 
by temperature, minimizing or eliminating toxicity. In the first stage there will be drying, 
evaporation, followed by gasification and waste combustion. Essentially this is the fire 
reaction of the chemical elements: carbon, hydrogen, sulfur, and nitrogen. 
 

During combustion, the fire reactions are described as follows: 
The carbon burns completely, when providing enough oxygen 
C + O2                CO2 + Q1 

The carbon burns incompletely, lack of oxygen: 
C + O2              CO + Q2 

Equation of hydro burning: 
H2 + O2         H2O + Q3 

Equation of sulfur burning: 
S + O2          SO2 + Q4 

In summary, we have the following solid waste burning equation: 
Solid Waste + O2            CO + CO2 + H2O + SOx + NOx + HCl + HF (C, H, O, S, N, Cl, 
F) 
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Figure 4.17 The Formation of Furan Dioxin in the Process of Incineration  

 

The toxic emissions are composed of: SOx, NOx, HCl, HF, dioxins, furans. The reaction 
to form dioxins and furans: dioxins and furans are very toxic compounds formed during the 
combustion process. Chlorine organic cyclones, commonly found in PVC plastic, cleaning 
chemicals, etc. In order to limit the formation of dioxin, the furans must be restricted to the 
use of plastic products containing Chloro. For the destruction of dioxins, the furans formed 
during the combustion, the exhaust gas must be treated at a high temperature from 900 to 
1200 °C, with a retention time greater than 2 seconds.  
 
Among the unintentional synthetic byproducts found so far, dioxins (PCDD) and furans 
(PCDF) are the most toxic substances. They are organic aromatic compounds of benzene 
ring with oxygen, chlorine, etc. and considered as low concentrations of pollutants that can 
cause cancer, deformities and affect reproductive function. PCDDs have more than 75 
isomers, and PCDFs have more than 135 isoforms, of which 2, 3, 7 and 8-
tetrachlorobiphenyl (2,3,7 and 8TCDD) have the highest toxicity. 
 
The mechanism of PCDD formation is extremely complex, and the ways in which known 
forms of formation may include: 

 Waste contains small amounts of PCDD. PCDD has thermal stability, so a part of PCDD 
is still emitted after combustion despite the decomposition of most PCDDs during high 
temperature combustion. 

 Precursors containing chlorine create PCDD during combustion. Precursors containing 
chlorine contain PVC, chlorobenzene, pentachlorophenol, etc.; Precursor molecules will 
generate PCDD through repositioning, free radical condensation, dechlorination or other 
molecular processes, etc. Most PCDDs will also decompose under high temperature fire 
conditions. The time required to decompose 99.99% PCDD at a given temperature is shown 
in the figure below. 
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Figure 4.18. The Time Required to Decompose 99.99% PCDD at a Certain 

Temperature 

 
Time required decomposing of 99.99% PCDD: 
In case of incomplete combustion, excess boron is created in the flue gas. If they 
encounter an appropriate amount of catalysts (mainly heavy copper, especially Cu, etc.) 
at 450 ~ 500oC, decomposition of PCDD during thermal combustion will be created once 
again. 
 

Smell 

Smells arising from the handling, storage and treatment of leachate include H2S, ammonia, 
methyl mercaptan. 
 
During operation, the concentration of a large amount of waste about 400 tonnes per day 
inevitably stench due to the decomposition of organic substances in the domestic waste. If 
the smell is not thoroughly treated, it will have a great impact on the workers who work in 
the factory as well as neighboring households in the project area if the project is located in 
the headed wind direction. Especially H2S, when inhaling very high concentrations, it is 
very harmful to health, even can be dangerous for life. Nose can detect this gas at very low 
concentrations, which is 400 times lower than the threshold harmful to human health. In 
the case of a sudden smell of gas, the gas concentration is too high and if it lasts, the nose 
may be paralyzed because of this smell, so nose is very audible but also has no smell 
anymore. Therefore, the investor must take specific measures to strictly limit the 
development of odors when the project goes into operation in order to meet the 
environmental requirements.  
 
(2) Water environment  

 
During the operation of the project, sources of water pollution include: 
- Overflowing rainwater. 

R
eaction tim

e (s) 

Temperature 



          Page 214 

 

- Waste or scattered oil on the roads in the project area of the means of transportation of 
garbage to the factory. This amount of waste is small but highly polluted. 
- Domestic waste water of factory workers 
-  Waste leachate 
 
The origin of water pollution and indicators of water pollution are shown in Table 4.39 
 

Table 4.39 Origin of Water Pollution 

 

No Origin of pollution Pollution 

1 Overflowing rainwater 
Suspended solids, debris, biodegradable organic 
compounds, fuel oil. 

2 
Transportation to and 
from the factory 

Suspended solids, grease arising during operation 

3 Domestic wastewater 
Suspended solids, organic compounds (BOD, COD, 
nitrogen compounds, phosphorus) and bacteria. 

4 Water leaks 
Halogen aryl, heavy metals, viruses, suspended solids, 
organic compounds 

 
Wastewater is generated from daily activities of the factory's staff, mainly from the canteen 
and sanitation area. Contaminants in domestic wastewater include SS, BOD5, total 
nitrogen, total phosphorus oil, coliform. The amount of wastewater for 65 employees is 
estimated at 10.44m3/day (100% of water supply. 
 
Based on the system of pollutants in domestic wastewater of the World Health Organization 
in 1993, it was possible to calculate the loading and concentration of pollutants in domestic 
wastewater.  
 

Table 4.40 Load and Concentration of Pollutants 

 

Pollutants 
Load 

 (g/day) 

Waste flow 

(Nm3/day) 

Average 

concentration 

(mg/l) 

QCVN 

14:2008/BTNMT 

Column B 

BOD5 
59,550 – 
95,460 

10.44 

124.60 – 
146.92 

50 

COD 
101,280 – 
156,970 

150.56 – 
480.10 

- 

TSS 
95,300 – 
124,550 

201.26 – 
562.26 

100 

Nitrate 
2,940 – 
14,880 

1.088 – 35.76 50 

Phosphate 
0,194 – 
5,955 

1.088 – 18.16 10 
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Pollutants 
Load 

 (g/day) 

Waste flow 

(Nm3/day) 

Average 

concentration 

(mg/l) 

QCVN 

14:2008/BTNMT 

Column B 

Ammonia 
3,164 – 
7,328 

12.53 – 29.06 10 

 
Table 4.41, in comparison with QCVN 14: 2008 / BTNMT (column B) shows that 
wastewater has a high concentration of pollutants in excess of the relatively high standards, 
as follows: 
BOD5 content exceeds 2.49 - 2.9 times. 
TSS content exceeded 2.01 - 5.62 times. 
Ammonia content exceeds 1.25 to 2.9 times. 
 
Domestic wastewater that has high level of dirt and many pathogenic microorganisms is 
one of the major polluting sources for wastewater receiving water. Therefore, during the 
operation of the project, the investor will have measures to treat domestic wastewater up to 
standard before being discharged into the environment. 
 
Overflowing rainwater 

Overflowing rainwater in project area depends on rainfall amount of year, when the rain 
comes, it will bring sand, dirt, leaves, residues, grease, etc. from the yards, roads, roofs 
causing environmental pollution. 
 
The volume and characteristics of overflowing rainwater depend on the area of the rainfall, 
the composition and the volume of pollutants carried by the rainwater overflow. 
 
The amount of runoff during the operation phase is calculated according to the formula: 

Qă=ăφ.q.F,ă(TCVNă7957:ă2008) 
 
Among them: 
Q is the calculated flow (l / s) 
φăisătheăflowăcoefficient,ăφă=ă0.81ă(dueătoătheădrainageăsurfaceăinătheăoperationăphaseăisăroofă
and concrete surface (TCVN 7957: 2008). 
q is the calculated rainfall intensity (l/s.ha). According to TCVN 7957: 2008, the calculation 
is q = 83.02 l/s.ha (according to the same calculation in the construction phase). 
F: Site area (0.53 ha) 
 
Q = 0.81 x 83.02 x 0.53 = 35.64 l/s = 0.035 m3/s Overflowing rainwater at this phase is 
characterized by rainwater runoff during the construction phase; however, the content of 
suspended particles is lower. Rainwater will sweep away the dirt on the surface, and will 
also remove some of the oil that is leaking into the environment from the amount of waste, 
engine oil and vehicles that circulate within the project area. 
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This amount of water, if not collected, will take the soil, sand, rubbish on the ground down 
the drain, groove, block flow, increase sedimentation, pollution of the drainage system of 
the area, causing loss vitality of aquatic ecosystems and eutrophication appearance, etc.; 
Inner flooding affects the drainage system in the area. 
 

Leachate  

When domestic waste is fermented in a waste tank, and when oxygen is sufficient, organic 
components such as proteins in the waste produce irritating gas like NH3 by aerobic 
bacteria. When oxygen is not enough, the anaerobic bacteria will decompose the organic 
components into low molecular weight organic compounds such as organic acids, 
aldehydes, ketonnees, and sulfur compounds such as H2S, mercaptan, sulfoether and 
nitrogen compounds such as different amines and other gases. When household waste is 
burned, pollutants such as SO2, NOx, H2S, HCl, heavy metals, fly ash and organic chlorides 
are created, and they have the characteristics of strong fluctuation, Strong reducibility, low 
boiling point and high odor value, easily soluble in water and maybe cause severe 
environmental pollution.  
 
The characteristic of leachate is the heavy odor, which can penetrate the ground, pollute the 
groundwater and easily pollute the surface water. Moreover, leachate water can cause 
serious pollution to the habitat because the concentration of organic matter in the water is 
very high and the flowing volume is considerable. 
 
Based on the experience of operating a similar waste burning plant and concurrently with 
the waste characteristics of Can Tho city, the amount of wastewater leaked from waste is 
on average equal to 20% of the amount of garbage to be treated. As the amount of waste 
treated of this project is 400 tonnes/day, the amount of wastewater leakage generated is 
about 80m3/day on average. The leachate generated from waste could be fluctuate between 
15-45% due to different weather conditions, adding the amount of water used to rinse the 
litter area, the maximum amount of leachate generated each day could be approximately 
180m3/day. 
 
Leachate characteristics are as follows: 
PH = 4 - 8 
BOD5 = 10000 - 30000 mg/L 
CODcr = 30000 - 50000mg/L 
SS =1500 - 10000 mg/L 
NH3-N = 1000 - 2000 mg/L 
TN = 2000 - 3000 mg/L 
Stench, smells of ammonia vapor. 
With color - golden brown, black. 
Chrominance of  500-10000 times 
Alkalinity (CaCO3) -5000-15000mg/L 
Organic acids: 50 - 24000 mg/L 
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Chloride : 2000 – 10000 mg/L 

 
Impact of contaminants in leachate water: 

Organic substances 

There are many kinds of waste in the landfill, including hard biodegradable and easy 
biodegradable. 
 

Organic substances easily biodegradable 

Organic substances easily biodegradable include proteins, carbohydrates, animal - plant 
fats, and the presence of these substances in the landfill makes  leachate to contain lots of 
organic compounds. Pollution of biodegradable organic substances will reduce the 
concentration of dissolved oxygen in water for microorganisms used in the decomposition 
of organic matter. Reduced dissolved oxygen will cause serious damage to aquatic 
resources and degraded water quality。 
 

Organic substances hard biodegradable 

These substances belong to organic compounds with aromatic rings, condensed polybutins, 
organic chlorinated compounds, organic phosphorus, etc. Most of these are highly toxic 
organic substances, very toxic to organisms and humans. When poisoned, depending on the 
type, it will mutate genes, damage to organs of the body. In nature, they are quite 
sustainable, capable of long-term accumulation and retention in the environment, causing 
long-term pollution that compromises the ecosystem. Chlorine compounds often persist in 
the water environment, as their levels increase over time, so their levels of pollution are 
greater. 
 
Inorganic substances 
Amoni (NH4+) 

In garbage water, NH4 + concentrations are always high in both the acidation and methane 
generation stages, causing groundwater contamination. Using NH4 + contaminated water 
will cause skin, eye and respiratory diseases. 
 

Nutrients N, P 

Ingredients of nutrients in garbage water, N and P cause water eutrophication, affecting 
water quality and aquatic life. 
 

Heavy metals 
Heavy metals usually have a specific gravity of more than 5g / cm3. Water leaks contain 
many heavy metals. When people or objects are infected with heavy metals over the limit, 
they often accumulate biology and lead to many serious diseases such as cancer, genetic 
mutation, etc. 
 

Floating solids 
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Floating solids present in high litter water will have the potential to affect the ecosystem 
there. Suspended solids increase the turbidity of the water source, reducing the ability of 
the aquifers to absorb light, leading to reduced photosynthesis of aquatic plants and reduced 
oxygen production from photosynthesis, limiting the process of the growth and 
development of aquatic animals. 
 

Types of pathogenic bacteria 
Junk water is the environment for many dangerous germs. Especially the coliform group 
often causes gastritis, urinary tract infections, acute diarrhea, typhoid bacteria, etc. 
Coliform is an aerobic or anaerobic aerobic colony, and especially Escherichia coli (E. coli) 
is a bacterial species of human fecal excretion. 
 
Thus, the content of pollutants in leachate is high, unless controlled and treated in time, it 
will pollute the surface water, polluting the catchment areas, affecting the ecosystems in 
the water bodies. Besides, when the water leachate leaks into soil, it will pollute the 
groundwater and affect people's life and health. 
 
Leachate arising from the collection and classification process is not much and is difficult 
to quantify; refer to the garbage treatment plants and some of the garbage treatment plants 
the owner has operated, it is estimated that leachate generated during this process is about 
0.2 m3 per tonne of waste. 
 
Flow of leaked water is determined by the following formula: 
QTK(m3/ day) = Volume of collecting garbage (tonnes /day) x 0.2 (m3 /tonne) (as estimated 
above) = 400 (tonnes/day) x 0.2 (m3/tonne) = 80 m3/day. 
As the result, the total amount of leachate generated when the project goes into operation 
at full capacity of 80 m3/ day. 
 

Fly ash 

The fly ash produced in the project consists of deoxyribonitrate products collected at the 
bottom of the reaction tower, the coarse dust mixture in the waste gas and the dust in the 
waste gas collected by the pocket dust collector. 
 
According to the analysis of similar projects and practical experience, ash yields about 3% 
of the treated waste, equivalent to 12 tonnes/day. 
 
Chemical composition of fly ash contains many heavy metals such as arsenic (As), lead 
(Pb), zinc (Zn), nickel (Ni), copper (Cu), manganese (Mn), cadmium (Cd), Chromium (Cr) 
and selenium (Se) in stain. Arsenic has been proven to cause skin cancer, bladder cancer 
and lung cancer, while lead causes damage to the nervous system. 
 
Although fly ash is considered non-hazardous waste, long-term survival in large-scale 
dumps will cause serious environmental problems. It is also worth noting that wet fly ash 
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removal, although limited to dust, has a more serious environmental impact than dry fly ash 
releases due to the penetration of heavy metals into the environment. 
 
Slag 

Slag incurred and discharged during the incineration process in the incinerator. The 
composition of ash from incineration for power generation includes: 
SiO2, Al2O3, Fe2O3, CaO, MgO, Na2O, K2O, SO3 và TiO3. 

Source: Environmental Impact Assessment Report of Dan Phuong- Ha Noi Waste Treatment Plant, MONRE (2012) 
p. 71-82. 

 
However, the content of Fe2O3, CaO and MgO in ash is higher in Vietnam than in China 
and the United States. Because the garbage classification in Vietnam is not good, the 
amount of waste brought in and many inorganic components. The level of toxic substances 
according to the results of the table analysis is below the threshold of QCVN 07: 
2009/BTNMT (National Technical Regulation on the threshold of hazardous waste). 
Electricity can be studied for use in industries or civil uses. 
 
The annual running time of the unit is 8,000 hours in the norm conditions of the project. 
Based on the results of similar projects and actual operational experience, the amount of 
slag generated during the incineration process is about 20% of the treated waste, equivalent 
to 80 tonnes per day. 
 
On the construction side, digging a slag pit ensures that the waste from the project will be 
kept for 3-5 days. In the slag hole, a lifting crane. 
 
Slag: According to the "Non-burned Building Materials Development Program to 2020" of 
the Ministry of Construction approved by the Prime Minister in Decision No. 567 / QD-
TTg dated 28/4/2010. The main objective of the program is to develop the production and 
use of non-baked building materials replacing baked clay bricks to 20-25% by 2015; 30-

Parameters 

Factories  

Dan Phuong – Viet 

Nam 

Chongquinh-

ongxing 2x25t/h in 

China 

Lee-County 

2x300t/day in USA 

SiO2 55.8 57.7 56.2 
Al2O3 25.8 24.1 25.6 
Fe2O3 7.4 7.2 6.7 
CaO 1.1 0.9 0.6 
MgO 1.3 1 0.8 
Na2O 0.4 0.3 0.3 
K2O 4.3 4.2 4.2 
SO3 0.1 0.1 0.3 
TiO3 0.8 1 1.3 



          Page 220 

 

40% by 2020; Every year, about 15-20 million tonnes of industrial waste (ash slag, blast 
furnace slag) are used. 
 

Domestic waste  

When the project comes into operation, the solid waste arises from the activities of the staffs 
in the factory, mainly consisting of organic waste (vegetable and fruit, food waste, 
substandard, waste paper), inorganic waste (nylon bag, cans, glass). 
 

Table 4.41 The Major Components of Domestic Waste 

 

No Components Rate (%) 

1 Easily biodegradable organic substances 40 - 60 
2 Types of polymer packaging 25 -35 
3 Flammable substances such as paper 10 - 14 
4 Metal 1 - 2 
5 Other substances 3 - 4 

Source: Solid waste processing and management curriculum material –Construction Publishing 

House - 2010 

 
Referring to the solid waste data generated during the operation of some similar structures, 
it is estimated that the amount of domestic waste expected to emerge when the project is 
completed and used is as follows: 
 
- The amount of waste from the activities of staff in the project area is 89 x 1.3 
kg/person/day = 115.7 kg/day. (Average daily garbage volume = 1.3 kg/person / day - 
Reference: QCVN 07: 2010 / BXD - National Technical Regulation of urban technical 

infrastructure works). 

 
When garbage is not disposed of properly, littered on the ground, under the action of 
weather and bacteria, decomposing organic compounds produce foul odors that pollute the 
air, surface water and indirectly affect the groundwater of the area, disease outbreaks. The 
substances in the tailing stored in the soil will pollute the soil environment. Solid waste that 
are not collected and treated will be swept away by runoff, flowing into the receiving water, 
polluting the water source. 
 
Hazardous waste 

During the project phase, a small amount of hazardous waste will be generated, including 
waste ink, neon bulbs, waste oil, electronic components from the office area and lighting in 
the factory area. It is estimated that the amount of hazardous waste generated during the 
operation of the project is as follows: 
 

Table 4.42 Quantity of Hazardous Waste Generated   
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No Type of Hazardous Waste 
Code of 

Hazardous Waste 
Volume (kg/month) 

1 Waste ink 16 01 09 0.5 
2 Waste fluorescent lamp 16 01 06 1.5 
3 Waste batteries 16 01 12 1.2 

4 
Components, electronics 

spare-parts 
16 01 13 2.1 

5 Poisonous grease, oil 16 01 08 3.1 
Total 8.4 

 
The estimated hazaroud waste is about 8.4 kg / month is small, but the amount of waste is 
high toxicity, unless collected, thoroughly treated will cause adverse impact on the 
environment, pollute the water, ambient air environment, soil degradation, staff working in 
the factory, etc. Therefore, the investor will develop measures to collect and treat properly. 
 

Solid waste disposal impacts on biodiversity 

 

Slag and fly ash, produced during project operations, could cause ecological impacts if 
improperly disposed off, including direct habitat loss, water quality impacts, and toxicity 
through direct contact/ absorbtion/ inhalation. Operation phase management of both types 
of waste has been designed to avoid ecological and other impacts. Fly ash, generated 
through incinerator operation, is treated on-site by solidification to stabilize heavy metal 
ions. The treated material is then transported to the fly ash disposal area within the solid 
waste treatment area in Th i Lai district. Slag is sent to a factory outside of the solid waste 
treatment plant, where it is used as material for brick making and road construction. With 
these measures in place, impacts to local biodiversity are expected to be negligible. 
 
4.1.3.2.  Impacts associated with non-waste treatment during operation phase 

 

Noise  

When the project goes into operation, the noise and vibration is caused mainly by the 
transportation means of transporting the waste into the factory, the operation of the 
machinery in the factory, etc. and some other types of transport vehicles, different vehicles 
will generate different noise levels 
 
To forecast the maximum noise during peak hours, when the traffic density is greatest and 
the operation of the machinery in the plant at the same time during the project operation, 
the project investor applies the appropriate approximation method (based on the study of 
statistical results of actual measurement – Reference: "Air Environment" - Pham Ngoc 
Dang): 

Table 4.43 Noise Level of Vehicles and Equipment in the Plant 
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No. 
Type of 

vehicle 
Noise (dBA) 

Noise standards in 

residential areas 

QCVN 

26:2010/BTNMT 

Noise standards in  

World Bank General 

EHS Guideline 

Daytime 

(dBA) 

Nighttime 

(dBA) 

Daytime 

(dBA) 

Nighttime 

(dBA) 
1 Truck 91 

70 55 70 70 
2 Car 80 

3 
Aggregate 
noise in 
central plant 

70-95    

Aggregate noise 80.3 – 88.66    
Source: Pham Ngoc Dang, Air Environment, Science and Technology Publishing House, Hanoi, 

1997 

 

In addition, the project noise source mainly comes from steam turbine generators, boiler 
exhaust systems, fans, water pumps, etc., as well as vehicles. The noise intensity of the 
machinery is shown in the table below. 
 

Table 4.44 Noise Level of Machinery and Equipment 

 

No Name 
Noise level 

(dBA) 
Frequency 

1 Steam turbine generator 105-110 
Low and medium 

frequency 

2 Air cooling fan 75-85 
Low and medium 

frequency 

3 Blown fans and exhaust fans 90-95 
Low and medium 

frequency 

4 Compressor 80-85 
Low and medium 

frequency 
5 Safety valve 95-110 High frequency 

6 Water circulation pumps 85-90 
Low and medium 

frequency 
 

Vibration  

The machinery systems of the original waste treatment lines when commissioned by the 
contractor installed in the factory are required by the project investor to install fixed and 
attaches the anti-vibration pads. Therefore, the vibration effect of each recycling process, 
waste treatment is negligible. 
 
Thus, when it comes into operation, the factory will take measures to actively reduce the 
vibration in the plant area. 
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Excess heat 

Excess heat is an unavoidable source of pollution in treatment processes that use heating, 
especially incinerators. Heat generated mainly from the heat transfer through the wall of 
the incinerator and the hot gas pipeline system of the wastewater treatment system. Heat 
also arises due to leaks in the piping system, valves and joints. The total heat dissipates into 
the very large factory space, causing the temperature inside the production area to increase 
locally. The temperature may be different from the ambient temperature of 2–5oC. 
 
Greenhouse Gas Emissions 

The project’s greenhouse gas (GHG) emissions were estimated with reference to 
ACM0022: Alternative waste treatment processes (Version 2.0) methodology of Clean 
Development Mechanism (CDM) under the United Nations Framework Convention on 
Climate Change (UNFCCC). The CDM methodologies are internationally recognized tools 
in GHG emissions calculations. 
 
The avoidance of CO2 equivalent (CO2e) was calculated based on the comparison of project 
activity and baseline conditions. Project activity covers emissions resulted from waste 
incineration, fossil fuel use, electricity use, and wastewater treatment. Table 4.45 outlines 
the waste composition data used for the estimation of project activities’ GHG emissions. 
While baseline emissions are from methane produced from landfill sites at the absence of 
project activity, as well as the emission from generation of energy displaced by the project 
activity. 
 
The emission of project activity and baseline cases were projected for an operation period 
of 20 years. The emissions profile is outlined in Table 4.46 It is anticipated that a total of 
821,619 tCO2e would be reduced from during the entire operation period of the Project, 
with an average of 41,081 tCO2e per year. 
 

Table 4.45 Waste Composition Data of the Project 

 
Type of Waste Waste Proportion 

(%) 

Paper 13% 
Textile 6% 
Organic 46% 
Plastic 14% 
Metal 3% 
Other inorganic waste 
(e.g. ash, mud, soil)  

18% 

 
Table 4.46 Estimated GHG Emissions Profile 
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Year 
Project Emission 

Waste-to-Energy 

Baseline Emission 

Landfill 

GHG Emissions 

Reduction 

1 81,717 67,186 (14,531) 
2 81,717 83,473 1,756 
3 81,717 95,293 13,576 
4 81,717 104,058 22,341 

5 81,717 110,719 29,002 
6 81,717 115,915 34,198 
7 81,717 120,081 38,364 
8 81,717 123,510 41,793 
9 81,717 126,401 44,684 

10 81,717 128,893 47,176 
11 81,717 131,079 49,362 
12 81,717 133,025 51,308 
13 81,717 134,778 53,061 
14 81,717 136,371 54,654 
15 81,717 137,829 56,112 
16 81,717 139,170 57,453 
17 81,717 140,407 58,690 
18 81,717 141,553 59,836 
19 81,717 142,615 60,898 
20 81,717 143,602 61,885 

Total 1,634,340 2,455,959 821,619 

Note: 

Emission factor of electricity consumption of project activity are extracted from Vietnam's power 

grid baseline emission factor, 2015 

 

Biodiversity 

 

The project is expected to have very minor negative ecological impacts during the operation 
phase. It should be noted that operation of the project will bring significant positive 
ecological outcomes resulting from avoided impacts. Without the project, there will be 
insufficient waste treatment capacity in Can Tho, and it is likely that domestic waste would 
be dumped and/or burnt in the open. The ecological consequences of this will include direct 
habitat loss in dumping areas, air quality impacts to nearby flora and fauna, and impacts to 
aquatic community caused by uncontrolled discharge of leachate into surrounding 
waterbodies. These impacts will be avoided or minimized through project operation. 
 
Noise and Visual Disturbance - Operation of mechanical plant, as well waste truck traffic 
to and from the plant, will increase noise and visual disturbance in the project area of 
influence. These impacts are considered minor in scale due to the low probability that 
species of conservation concern would be affected, and the relatively low levels of 
disturbance resulting from project operation. Most mechanical plant within the solid waste 
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treatment plant is fully enclosed and results in limited noise generation. No more than 80 
waste trucks visit the treatment plant each day. Unloading within the treatment plant is fully 
enclosed, and a speed limit of 20 km/hr is enforced along the treatment plant access road. 
It was noticeable during site visits conducted in June 2019 that rice ploughing and planting 
machinery in use across the project area of influence was a much more significant source 
of noise in the landscape than treatment plant operations. 

 

Air Pollution - Air pollutants have the potential to harm flora (i.e., through direct 
deposition/absorbption through polluted soils/water) and fauna (i.e., inhalation). Project 
operations have the potential to generate air pollution through vehicle exhaust emissions, 
dust from vehicles and other operations, and smoke from the solid waste treatment plant 
incincerator. Impacts from vehicles exhausts and dust generation are expected to be minor 
in scale and can be easily controlled with standard mitigation measures (as described in 
Section 5.2.1.1). Smoke from the incinerator has the potential to cause more significant 
impacts due to the large volumes and toxicity of pollutants generated, particularly dioxin 
for WTE plant. However, the treatment plant has been designed with a comprehensive 
waste smoke cleaning process (Nitrogen deodorization in the SNCR, deoxidizing acid by 
semi-dry method, dry lime spraying, activated carbon adsorption and dust bag filter) that 
removes key pollutants like heavy metals and dioxin before they are released into the 
environment (refer to Section 5.2.1.1). Discharge concentrations, are well within Vietnam 
standard QCVN 61-MT:2016/BTNMT and the results of air quality monitoring also 
demonstrates that air quality in the project area showed no signs of pollution (refer to 
Section 2.1.3.1 and Section 6.2.2 for 2010/75/EU). As such, ecological impacts resulting 
from operation phase air pollution are considered minor. 
 

Water Quality - There will be no wastewater discharge from the solid waste treatment 
plant: all wastewater will be treated and reused on-site. The treatment plant’s stormwater 
management system will collect the first 30 minutes of run-off from the site for treatment. 
This ‘first-flush’ of stormwater in developed areas typically carries most of the pollutants 
that accumulate on impervious surfaces such as roads, with the remaining discharge being 
relatively clean. With these measures in place, no water quality impacts to aquatic 
biodiversity in the canals surrounding the treatment plant are expected. 
 
4.2. Evaluation of the Potential Impacts Caused by Incidents 

 
4.2.1 Construction Phase 

 

Occupational accident 

During the construction process, 500 workers may be injured due to the following causes: 
- Because the equipment does not meet the requirements of technical conditions. 
- Due to carelessness in the use and operation of machinery and equipment. 
- Workers do not follow safety regulations when working. 
- 500 employees are not equipped with labor protection equipment and devices. 
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These incidents, apart from the impact on human life, also led to the construction progress 
of the work items are interrupted. 
 

Fire and explosion 

Fuel storage facilities, storage areas for construction equipment, machinery and technical 
equipment are sources of fire and explosion. When the accident occurs, it can cause serious 
damage to human, economic and environment for 500 staff, construction workers and 
residents of the apartment about 20m from the project. 
 
The power supply system for construction machines and equipment can cause electric 
shock and fire resulting in economic losses or labor accidents to 500 employees. 
 

Natural disasters  

Unusual weather conditions such as floods, rainstorms, etc. are the causes that affect the 
process of construction execution. Impacts of natural disasters can cause floods, which slow 
down the progress of construction and reduce the quality of works. In addition, it also 
causes flooding in the surrounding area and affecting the living environment of people in 
Xuan Truong commune. 
 

Traffic accident 

Due to the process of construction, a large amount of materials is being transported to the 
project, which significantly increases the number of traffic means, it can cause local 
congestion on the transport routes affecting the traffic activity of the people in the area 
during the peak hours.  
 
In addition, during the transportation of materials it often has some incidents causing traffic 
accident damage to people and property. 
 

Construction subsidence 

For large projects, the excavation and construction of residential areas are likely to cause 
problems such as cracks or broken adjacent works. 
 
The subsidence not only makes the situation become more difficult to overcome the floods 
but the large subsidence on a large scale also directly affects the project. Uneven subsidence 
can cause cracking or even damage to the entire project, causing loss of life and economic 
impact on the residents of the project. 
 
In addition, during the transportation of materials it often has some incidents causing traffic 
accident damage to people and property. 
 

Conflicts between staff and community  

Once a concentrated large number of construction workers will cause other negative social 
evils such as gambling, theft, drugs, etc. 
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In addition, conflicts may arise between workers involved in construction, construction 
workers and surrounding people: fighting, theft, etc., affecting the order of security in the 
area. 
 
4.2.2 Operation phase 

  

Due to the nature of the waste treatment plant with a relatively large scale, the probability 
of occurrence during the operation phase is likely to be high. Therefore, if there are no 
effective preventive and response solutions, the incidents will affect human lives and 
economic losses. Some types of risk occurrences may be listed as follows: 
 

Fire and explosion  

During the operation of the factory, fire and explosion may occur due to several reasons: 
- Power supply systems for machinery, technical equipment, and electrical systems in 
buildings can cause short-circuiting, fire and explosion. 
- Storage of garbage, paper packaging, plastic in areas in high temperature environment 
- Due to the bad behaviour of the workers in the factory: throwing medication, littering, etc 
could cause fire 
- Fires caused by lightning strike 
 

Electrical incidents  

The causes of the incident: 
- Electrical equipment does not guarantee technical safety. 
- Negligence during operation, inspection. 
- Managers and operators of electricity systems are not qualified. 
- Storm and thunder storms also cause electrical problems: short circuit, fire, etc. 
 
In addition, the operation of the project may cause some other incidents such as traffic 
accidents, traffic jams, local floods, etc., if the project owner does not have a suitable design 
plan right from design survey stage. 
 

Working accidents  

Working accidents can occur for the following reasons: 
- Employees are careless; do not properly operate the machinery during working. 
- In the process of transporting garbage to the factory, there may be traffic accidents. 
- Poor awareness of workers, non-compliance with labor safety regulations, lack of 
adequate labor protection. 
 
Breakdown of water supply pipes, drainage pipes 

The breakdown of the water supply pipeline occurred, affecting the operation of all the 
objects in the project, disrupting the operation of some areas such as commercial service 
area, etc. as well as affect the quality of the works. 
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Breakdown of the drainage pipe causes pollution to the surrounding environment, affecting 
the living environment of the people in the building and people in the surrounding area. At 
the same time, it pollutes surface water sources in the area. 
 
Incident in wastewater treatment system 

Cause of the problem: 
- Damages, breaks in one of the wastewater treatment tanks, sewage pipelines. 
- Inadequate amount of chlorine disinfection or chlorine residue leading to unsafe water 
supply. 
- The amount of air in the aerobic tank, air conditioning tank is not enough. 
- Short-term aerobic water treatment is not sufficient for agglutination. 
=> Water quality after treatment does not meet the standard. 
 
In the course of operation, these incidents can lead to the inactivation of wastewater 
treatment systems or ineffective operation (ineffective treatment efficiency), affecting the 
surrounding environment and waste water receiving source. 
 
Natural disaster incidents:  floods, thunderstorms, etc. 

Heavy rain and floods cause flooding in the area, many impacts such as electric shock, 
power failure, short-circuit, fire and explosion affecting the lives of employees in the 
factory. 
 
In addition, floods can cause flooding and cracking; affecting the wastewater treatment 
process leads to untreated waste water discharge into the environment, polluting the air, 
soil, water in the project area and surrounding areas. 
 
 

The spread of disease 

The project is a waste treatment area, which generates leakage and storage of waste, so it is 
easy to generate epidemics, affect the health and lives of employees working directly in the 
factory, it can even spread to neighboring households in the project area. 
 
Subsidence, damage to public works  

Collection and transportation of waste will contribute to the rapid degradation of the road 
system along the collection routes. Therefore, the project investor's renovation and 
construction of the branch road to ensure the conditions for vehicles transported wastes 
circulation, the project investor will arrange reasonable transportation schedule with 
scientific time and have balance with the general traffic density along the collection route. 
 
Impact when the project goes into operation for the transport system, water supply 

and drainage system in the area 
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The operation of the project impacts on transportation system, water supply and drainage 
system in the area. 
 
The volume of vehicles moving into and out of the area increases, leading to traffic 
congestion, especially during peak hours, which affects the operation of people in the area. 
 
The amount of waste water increased, leading to the possibility of flooding increase,  waste 
water treatment demand increase. 
 

Incidents in municipal solid waste incineration during operation  

Any slip sheet or flip chart (possibly the same side) does not come to its position or is 
jammed. 
 
During the operation of the incinerator, there are abnormal sounds. 
 
4.3.  Details and Reliability of the Assessment-Prediction Results 

 
The methods used to forecast environmental impacts include the following methods: 
- Quick assessment method 
- Comparative method 
- Method of public consultation 
- Other methods such as statistical method, checklist method, inheritance method. 
 
The methods used for forecasting environmental pollution arising during the operation of 
the project are all popular methods that are widely used in the current EIA process in 
Vietnam as well as other countries in the world. 
 
4.3.1. The Reliability of the Assessments 

 
The reliability of the methods used is given in the following table: 
 

Table 4.47 The Reliability of the Methods Used in the EIA report  

 

No Method 
Reliability 

Level 
Cause 

1 
Quick assessment 
method 

Medium 
Based on the pollution coefficient set by the 
World Health Organization, it is not really 
suitable with condition in Vietnam 

2 
Comparative 
method 

High The results of the analysis are highly reliable 

3 
Method of public 
consultation 

High 
To be conducted by consulting with leaders 
and representatives of the project 
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No Method 
Reliability 

Level 
Cause 

communities to obtain information related 
to the project. 

4 Statistical methods High 
As the data is referenced from reliable 
sources (state agencies for environmental 
protection) 

5 Checklist method High 
This is done by listing a list of factors that 
may affect the environment. 

6 Inheritance method Medium 

Implement this by referring to other EIA 
reports with similar items to forecast and 
evaluate the likely impact of the 
environmental impact. 

 
Evaluation of environmental impacts and risks of environmental incidents when the project 
was put into operation in this study were based on references from a number of reliable 
sources. The method was selected and applied with high reliability. However, in some cases 
data limitations and subjectivity in activity have not been fully measured, so predictions are 
limited by accuracy. 
 
Overall assessment of comments may meet the requirements of EIA, some more specific 
comments are presented in Table 4.48. 
 

Table 4.48 General Comments on Fulfilling the EIA Requirements 

 

No Assessment item Reliability Reason 

Existing environment conditions 

1 Air 

High 

- Survey, direct measurement 
- Sampling, preservation and analysis 
according to standards 

2 Soil 
3 Water source quality 

4 
Waste water 
management - Direct survey at the building 

- Communicate with the management 
5 

Waste management 
and hazardous waste 

Construction phase 

1 Dust 

High 
There are verification and similar 
works. The reference numbers from the 
DA scale are similar 

2 Emission 
3 Vibration 
4 Waste water 

5 Risk incident Medium 
Due to the fact that it depends on the 
subconscious and management of the 
subcontractor 

Operation phase 
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1 
Emissions from 
vehicles 

 
High  

Quantify the amount of emissions 
from vehicles 
High reliability due to the use of the 
World Health Organization's pollution 
coefficient 

2 
Emissions from 
backup generators 

 
High 
 

Quantify the load and emissions from 
the generator 
High reliability due to the use of 
pollutants by the US Department of 
Environmental Protection 

3 Odour High 
High reliability due to the use of 
practical experience in similar projects 

4 

Noise from 
redundant 
generators and 
waste treatment 
systems 

High 

Quantify the noise level at the source 
of each device 
Describe the effects of different 
distances from the source 
High reliability due to the use of 
experimental formulas by the US 
Department of Transportation 

5 Waste water High 

Determination of content of waste 
water pollutants 
High reliability due to use of actual 
data provided 

6 
Domestic and 
hazardous waste 

High 

Determination and quantity of 
components of domestic and 
hazardous waste and the proper 
disposal procedures 
High reliability due to the use of 
survey data of a collaborative project 
between Ministry of Health and WHO 

7 
Impact on social-
economy 

High  
Appropriate method, sufficient data 
and local consultation 

8 Risk incident High 
Experience of past projects and 
operational faults has been identified 

9 
Emissions from 
waste incineration 
system 

High 

Quantify the load and emissions from 
incineration system 
Assess the flue gas emission using 
good international accepted modeling 
to tool (AERMOD or ADMS) to know 
how these emissions impact on the 
surrounding areas. 
High reliability due to the data of air 
monitoring system 
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Methods for calculating pollutant sources as well as assessing environmental impacts from 
polluting sources used in reporting are methods that have been used by both national and 
international organizations. As the method of predicting the concentration of dust during 
construction, the method of estimating the amount of gas emitted by means of construction 
is calculated according to the guidelines of the US Department of Environment, WHO’s 
guidelines for evaluation, this assessment has high reliability. 
 
Direct interviewing methods and data collection in the project area are highly reliable. 
The results of analysis of water samples, gas samples by specialized agencies have the 
function of sample analysis, which has been verified by the functional agencies should have 
high level of reliability and accuracy. 
 
The data collected in the area in terms of climatic conditions, hydro-meteorology, social-
economic characteristics are all reliable.  
 
4.3.2. Level of Detail of Evaluations 

 
Assessments of environmental impacts caused by the implementation of the project have 
been conducted in a relatively detailed manner, and the report outlines the impacts on the 
environment during each stage of the project activity, major sources of pollution during 
each stage of the project activity: 
 
- Detailed evaluation of each stage of the project (infrastructure construction and operation 
phase); 
- Evaluation of different types of sources of pollution: sources of air pollution, water 
pollution, environmental pollution and possible environmental risks of the project are 
evaluated full and detailed; and 
- Detailed assessment of each type of pollution of the detailed project in accordance with 
Decree 18/2015 / BTNMT guiding the environmental impact assessment include: source of 
pollution, pollutants, load and scope of impact. 
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