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EXECUTIVE SUMMARY 

1. Background: Subproject 1 (SP1)“Addressing the coastal and riverbank erosions in the 

Mekong Delta” is one of the proposed subprojects under the World Bank's Mekong Delta 

Integrated Climate Resilience and Sustainable Livelihoods Project (ICRSL Project). The status 

of the coastal and riverbank erosions in the Mekong Delta provinces has been occurred very 

complex and tends to increase in both scope and scale. It is important to prevent further erosion 

in the Mekong Delta. As such, the main objective of this subproject is to protect riverbank and 

coastal area from erosion, including infrastructure and residential, agricultural and ecological 

areas. This objective is linked with the overall objective of the ICRSL project to ‘improve 

climate resilience of land and water management practices in selected provinces in the Mekong 

Delta. The Environmental and Social Impact Assessment (ESIA) was prepared for the 

subproject in compliance with the World Bank's Environmental Safeguard Policy (OP/BP4.01) 

requirements and the Law on Environmental Protection of Vietnam (LEP-2014) and relevant 

provisions, legal frameworks. Total estimated cost of the Subproject 1 is 964,342,487,000VND.  

2. Description of the main activities of the subproject: For the protection of the riverbank 

and coastal area within Subproject 1, a total of five locations with severe erosion problems have 

been selected: two locations in An Giang province, two locations in Ca Mau province, and one 

location in Kien Giang province. Details are:  

 An Giang province: i) Section on Hau River in Chau Phong commune with length of 

2.500 km; ii) Rach Gia - Long Xuyen canal from Ton Duc Thang Bridge to Dung canal, 

Binh Khanh ward and My Khanh commune, Long Xuyen City with length of 1.936km. 

 Kien Giang province: Xeo Nhau estuary in An Minh district with length of 10.726km. 

 Ca Mau province: i) Vam Xoay estuary in Dat Mui commune, Ngoc Hien district with 

length of 3.862km; and ii) Ho Gui estuary in Nguyen Huan commune, Dam Doi district 

with length of 3.500km. 

3. Environmental and social screening: Screening results of the Subproject showed that 5/5 

work items all met the project's standards and the subproject was classified as Category B and 

Triggered 04 safeguard policies, including: OP/BP 4.01 (Environmental assessment), Natural 

Habitats (OP/BP 4.04)1, Forests (OP/BP 4.36)2, OP/BP 4.10 (Indigenous Peoples) and OP/BP 

4.12 (Involuntary resettlement). The Subproject is designed and implemented in accordance 

with the Environmental and Social Management Framework (ESMF) of ICRSL which was 

approved by WB, and also ensure compliance with the current  Vietnamese law and regulations. 

The purpose of the Environmental and Social Impact Assessment Report is to determine the 

importance of environmental and social issues in the decision-making process by clearly 

assessing the environmental and social consequences before implementing subproject 

activities. Early identification and characterization of important environmental and social 

impacts that are important to the community and government to assess the potential 

environmental and social impacts of the subproject; propose measures to be applied to mitigate 

environmental and social risks and impacts. Activities during the preparation, construction and 

                                                 
1 Full treatment of OP/BP 4.04 can be found at the Bank website: 

http://web.worldbank.org/WBSITE/EXTERNAL/PROJECTS/EXTPOLICIES/EXTSAFEPOL/0,,contentMDK:2

0543920~menuPK:1286576~pagePK:64168445~piPK:64168309~theSitePK:584435,00.html 
2 Full treatment of OP/BP 4.36 can be found at the Bank website:  

http://web.worldbank.org/WBSITE/EXTERNAL/PROJECTS/EXTPOLICIES/EXTSAFEPOL/0,,contentMDK:2

0543943~menuPK:1286597~pagePK:64168445~piPK:64168309~theSitePK:584435,00.html 

http://web.worldbank.org/WBSITE/EXTERNAL/PROJECTS/EXTPOLICIES/EXTSAFEPOL/0,,contentMDK:20543920~menuPK:1286576~pagePK:64168445~piPK:64168309~theSitePK:584435,00.html
http://web.worldbank.org/WBSITE/EXTERNAL/PROJECTS/EXTPOLICIES/EXTSAFEPOL/0,,contentMDK:20543920~menuPK:1286576~pagePK:64168445~piPK:64168309~theSitePK:584435,00.html
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operation of the subproject are analyzed and evaluated, and then solutions have been proposed 

to prevent and minimize adverse impacts on the environment and local residents. The project 

also complies with the WB’s requirements on public consultation and Information policy. 

4. Potential Environmental and Social Impacts:  

Positive impacts: The Subproject will bring significant long-term benefits to the environment, 

which are: (i) River embankments are protected, civil works, infrastructure are maintained; (ii) 

Forest coverage rate is increased thanks to breakwater embankments; (iii) Habitat of organisms 

is increased, leading to diversity of plants and animals; The mangrove area will be protected. 

As such, carbon sequestration will ben maintained. In addition, with the natural regeneration of 

mangrove, more than 1,850ha mangrove forest will be naturally developed (or assisted 

regeneration). As a result, more carbon sequestration will be occurred with such added 

mangrove generation. In addition, the SP1 will be contributing to the income increase of the 

people due to (i) stabilizing and expanding production because of constructed embankments; 

(ii) Controlling landslides for the region; (ii) contributing to improving people's lives, creating 

more spacious urban landscape; (iv) sustainable protection of protection forest, aquaculture and 

residential areas in the project area with more than 2,854 ha. 

Negative impacts: 

- Preconstruction phase: In this period, the negative impacts mainly arise due to land 

acquisition activities; Geological survey, waste from the clearance process, risk for explosives 

that may be left from the war. The subproject will acquire permantly 5070m2 ha and 

temporarily acquire 40,000m2 aquaculture land and 3,500m2 of public land (transport land, 

irrigation) for the river embankment. The land acquires to build the embankment is the people 

agreed to donate land for construction. Construction of the wave breaker is no land acquisition. 

52 Households In Chau Phong commune (Tan Chau township); 03 Households in My Khanh 

commune (Long Xuyen city) and 03 organizations of Chau Phong, Binh Khanh ward and My 

Khanh CPC will be affectedly permantly. 24 hh temporaly affected in Kien Giang and Ca Mau. 

Construction solid waste arises from cutting trees for clearance (An Giang only). Domestic 

solid waste is generated by the activities of workers working in construction sites. Activities of 

removing vegetation and top soil, and bulldozing the ground to prepare for construction, will 

generate increased dust. The scope of implementation of the subproject may contain landmines 

left over from the war. CPMU will be hiring an authorized organization to clear carry out UXO 

clearance before construction because UXO can cause fatality or injury to workers and local 

people. A military unit (under the Ministry of Defense) will be normally contracted in 

Vietnamese context. The UXO clearance cost has been reflected in the PFS already. 

Construction phase: General impacts due to construction activities relate to arising of dust, 

noise, vibration, waste and waste water, traffic volume increase and social impacts due to influx 

labours, impacts relating to incidents, accidents which may affect health of local population and 

environment. Specifically: heavy rock transport volume (mostly by waterway), therefore, this 

activity increases the risk of air, dust; Dust, noise and discomfort in the construction site and 

along the transportation route; Disruption in supply of irrigation water during repair process, 

affecting agricultural production and domestic water supply in the area; It can affect the health 

and safety of local people living near the construction site in river/canal embankment due to the 

risk from construction activities. Daily and hazardous waste: The maximum number of workers 

on the site is 150 people (for 5 work items). The total volume of domestic wastes (including 

wastewater and solid waste) is negligible. Emissions from the operation of machinery is 

negligible due to simple technology and far from the receiver (120-150m to the closest coastal 
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line and more than 1-3km to the residential area). In addition to environmental issues, 

construction activities may lead to a significant increase in the operation of vehicles used to 

waterway transport construction materials, waste soil; potential risks of traffic accidents and 

injuries on the river/canal/sea., the risk of infectious diseases and increased disease vectors can 

pose a health threat to workers and local communities; Social impacts such as social security 

and social evils, especially: i) Potential impacts of spreading infectious diseases (HV/AIDS, 

COVID 19..etc) from workers to local communities and vice versa; ii) Potential impact of 

prostitution, drugs and gambling; iii) potential conflicts between workers and local 

communities because of cultural and behavioral differences; iv) Gender-based violence leads 

to physical and psychological losses for women, including threats and coercion (mental, 

physical, sexual violence...); v) Use of child labor during construction and vi) conflicts on the 

need to use local service infrastructure such as electricity and water supply and transportation 

systems leading to lack of electricity and water supply and traffic congestion for the area. The 

construction of different items of the subproject may affect some special areas located near the 

construction sites, 1/5 construction items of the subproject is close to the Mui Ca Mau National 

Park (Ramsar site) in Vam Xoay Area, Dat Mui commune, Ngoc Hien district.  

Operation phase: impact is negligible in operation phase. For the operation of the breakwater: 

breakwater will create depositing inside that makes grounds for development of mangroves. The growth 

of mangroves will be the habitats for many aquatic species which contributes to improving the 

biodiversity and sustaining aquatic species. There are no negative impacts. The positive impacts include: 

to create mudflats, increase habitat, facilitate mangrove restoration and biodiversity. Impact on the 

environment mainly from operational problems occurring during bad weather, as well as poor quality 

of construction works. These cause risks of erosion the wave breaker. For the operation of river/canal 

embankment: traffic system will be connected and traffic flow will be increased. This will contribute to 

increasing emissions of air, dust, and noise into the air. Especially this is the arterial traffic route, so it 

is necessary to take measures to maintain and regulate the traffic properly to avoid increasing air 

pollution. 

7.  Mitigation measures. To address these negative impacts, the Environmental and Social 

Management Plan (ESMP) has been prepared as part of this document with recommendations 

for implementation for impact management and environmental monitoring, report 

requirements, capacity building, budget for implementation. A separate Resettlement Action 

Plan/Compensation Plan have been prepared to address land acquisition impacts. The following 

are the measures to be taken. 

Preparation phase: 

- Implementation of RAP. 

- Incorporation of environmental mitigation measures into technical design where 

possible (particularly the design of breakwater changed from the closed system to semi-

open system with two centrifugal pile (rock dropped inside to create hole for water 

exchange in both side of the breakwater) 

- The above environmental mitigation measures were identified through Consultation 

with people during the screening and ESIA preparation  

- Inclusion of provisions on implementation of mitigation measures into construction 

bidding documents and construction contracts. 

Construction phase: 

- Request contractors to strictly and fully implement mitigation measures for the impacts 

mentioned in the Environmental and Social Impact Assessment Report, the subproject 
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social impact assessment report and measures stated in this report. In particular, before 

the construction, CEMP will be required and informed the local people in advance. 

- Request contractors to perform maintenance and regular repair of existing construction 

routes. 

- Operation phase: 

- During the operation phase, the construction items of the subproject were periodically 

monitored and repaired/upgraded if needed 

- PPMU regularly monitors to ensure that damages to architectural structures will be 

repaired and restored according to approved records. 

8. Implementation arrangements for the subproject. CPMU include The Central Project 

Office (CPO) and Hydraulic Project Investment and Construction Management Board 10 

(ICMB10) are the project owners with the function of coordinating agency for the whole 

project. CPMU is responsible for implementing and monitoring the implementation of the 

Environmental and Social Management Plan, ensuring technical design/bidding documents and 

construction contracts fully integrating environmental aspect of ESMP during implementaton. 

The contractor will implement construction activities and comply with the agreed 

environmental agreements in the contract. The contractor's environmental and social 

management plan (C-ESMP) is reviewed and approved by CPMU and sent to relevant units and 

disclosed to the community in accordance with Vietnamese law, before start construction. 

CPMU with the support of IEMC consultant will monitor compliance with the agreed 

mitigation measures with the contractor. In addition, the contractor's compliance will be closely 

monitored by these provincial DONRE, local authorities and people. 

Monitoring and reporting mechanism on compliance with project safeguard policies to CPMU 

and the World Bank, CPMU organizes independent monitoring and report to the WB reports 

every 6 months. Detailed monitoring plans will be prepared in the detailed design phase.  

9. Capacity building. During implementation of the subproject, training on environmental 

safeguard policies of WB for Enviromental Supervisors (ES) of Construction Supervision 

Consultants (CSC) and contractor's EHS staff will be carried out regularly by IEMC/CPMUs.  

Cost Estimates for implementation of the ESMP. The implementation of the ESMP includes 

the cost of monitoring, implementing mitigation measures and capacity building. The cost of 

implementing mitigation measures will be included in the feasibility study and construction 

costs.  

No Items Cost (VND) 

1 Monitoring of implementation of environmental and 

social management plan 

1,033,920,000  

2 Independently Environmental monitoring consultant 

(included Capacity building) 

810,000,000 

 Total 1,843,920,000  

10. Grievance Redress Mechanism (GRM). Complaints relating to any subproject's problems 

will be solved through negotiations to achieve the consensus. A complaint will go through three 

stages before it can be transferred to the court (People's Committees at commune, district and 

provincial levels) before submitting to the court in accordance with the Law on Complaints 

2011. CPMU/PPMU will pay all administrative and legal fees relating to the acceptance of 

complaints because this cost is included in the subproject budget. 
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11. Community consultation: Applying different methods and techniques to conduct 

community consultations with people affected by the subproject, including a) community 

meetings, b) household survey, c) Focused group discussions, site monitoring and key 

informant interviews. The use of these methods and techniques to enhance the reliability and 

effectiveness of feedback from the subproject stakeholders, especially the affected local people 

and ensure that (i) PAPs receive full information about the subproject; and (ii) all PAPs are 

involved in the process of free consultation, advance notice and provided complete information 

during the preparation and implementation process. Consultation meetings and direct 

interviews were conducted in early stage of the subproject from 28 October to November 2019.  

30 November 2019 in two round process. In March, 2020, send a draft report on environmental 

and social impact assessment to consult local authorities in the subproject area. Consultations 

will be conducted regularly during the construction process to promptly address issues related 

to social environmental impact assessment. The number of consulted people is around 200 in 8  

communes/ward in the subproject area in three province. The participants include: affected 

communities and mass organizations of Chau Phong commune, Tan Chau town and My Khanh 

commune, Binh Khanh ward, Long Xuyen city in An Giang provice. People affected by the 

construction of the wave breakers to protect landslides, restore critical protection forests along 

the coasts Tan Thanh commune, Dong Hung A commune, Van Khanh Dong commune (An 

Minh, Kien Giang): affected communities and mass organizations of the affected communes in 

Nguyen Huan, Đầm Dơi district and Dat Mui commune, Ngoc Hien district, Ca Mau province. 

The consultations are summarized as follows: people in the project area communes agree with 

the implementation of the project in the area and wish to support some items as well as 

mitigation measures for environmental impact;  

12. Information Disclosure: In compliance with OP 4.01 policy and World Bank policy on 

access to information, at the early stage of preparation phase of the subproject, the subproject 

information has been transmitted through mass media to local authorities and communities. 

CPMU has disseminated and consulted directly with the local communities in October 2019 

and sent consultation information to local organizations. The draft Vietnamese Environmental 

and Social Impact Assessment Report was sent to Commune People's Committees for 

information dissemination and consultation in March 2020. The final version will be expectedly 

published in July 2020 through the project website in Vietnamese and on the Bank external 

website in English before subproject appraisal. 

13. Conclusion. Subproject 1 (SP1) ”Addressing the coastal and riverbank erosions in the 

Mekong Delta” implementation can cause negative impacts in stages, however, due to 

construction scale of construction items is not large, impacts are considered insignificant, so 

proposed mitigation measures have been considered feasible and appropriate to local natural 

and socio- conditions and project management and construction conditions in localities. 

The Environmental and social management plan are set up to manage and monitor negative 

impacts, update managers and local authorities on the implementation process of subproject 

items. The monitoring system is approved by the WB to apply to the implementation of the  

subproject. Supervision consultants shall regularly check and report monthly to CPMU. On that 

basis, CPMU will report on the compliance with safeguard policies to World Bank. 
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INTRODUCTION 

1. SUBPROJECT BACKGROUND 

The Government of Vietnam has received a credit of the International Development Association 

(IDA) to finance the Mekong Delta Integrated Climate Resilience and Sustainable Livelihoods 

Project (ICRSL Project). The project development objectives are as follows: 

"Enhance respective tools to plan for adapting to impacts of climate change and improve the 

adaptability of land and water management and exploitation in some provinces in the Mekong 

Delta". 

The ICRSL project is implemented in 03 important ecological sub-regions in the Mekong Delta 

including 8 provinces: flooded areas (An Giang, Dong Thap), estuaries (Ben Tre, Tra Vinh, Soc 

Trang) and peninsulas (Ca Mau, Kien Giang and Bac Lieu).  

The ICRSL project consists of 5 components. 

Within the ICRSL project, project 1 of component 2 is engaged in the construction of a flood 

drainage corridor. MARD proposed to change project 1 into addressing landslides at coastal 

and river banks. The situation of coastal and river bank erosion in the Mekong Delta provinces 

has been very complicated and tended to increase both in scope and scale. In many areas, 

landslides directly threaten people's lives, property, natural disaster prevention works, 

infrastructure on river and coastal banks and seriously affect the ecological environment. 

River and canal erosion, which occurs in many different sections, threatens houses and 

structures and affects production of local businesses as well as livelihoods of low-income 

households. It may seriously affect traffic routes, which are important for evacuation when 

major floods appear. 

River, canal and coast erosion is considered a climate-relating disaster and one of the major 

challenges in the Mekong Delta. Although this erosion may be due to other causes other than 

due to impacts of climate change (e.g. increase of maximum flow, decrease of minimum flow, 

decrease of sediment, water navigation, etc.), subsidence, sea level rise or storm surge may 

result in increasingly coastal and river bank erosion. Impacts by climate change are also mixed 

with impacts by changes in flow velocity caused by upstream hydroelectric dams and the 

construction of thorough flood control dykes along river sections. 

What causes landslides is different making appropriate remedies are different. Main causes of 

riverbank erosion shall be addressed - otherwise the erosion situation may recur and river banks 

continues to be damaged, making riverbeds and flow regime changed. 

Therefore, the construction of coastal and riverbank protection works against erosion and 

landslide is extremely necessary and urgent. 

The implementation of project 1 is consistent with the Government's Resolution 120 on 

sustainable development of the Mekong Delta and is consistent with the MARD action program. 

Pursuant to Environmental Protection Law No.55/2014/QH13 and Decree No.40/2019/ND of 

the Government, it is necessary to prepare an Environmental Impact Assessment report (ESIA) 

for the Subproject, which is managed by CPO. The Subproject is funded by the WB, therefore 

in addition to meeting the environmental requirements of the Government of Vietnam, it must 

satisfy the safeguard policies of the WB. 

Pursuant to the WB's Environmental Safeguard Policy (OP/BP4.01), the ICRSL project is rated 

Category A and an Environmental and Social Management Framework (ESMF) has been 

developed for the project to ensure that its projects and other activities will not cause negative 
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impacts on the environment and local people and unavoidable negative impacts will be reduced 

drastically in line with the WB's safeguard policy. 

Based on the guidance of the approved ESMF of the ICRSL project, the subproject owner has 

completed the eligible and technical screening to determine types of environmental assessment. 

The determination of the safeguard policies that will be applied to the Subproject as well as the 

types of issues and document relating to the safeguard policies that will be required to prepare 

for the Subproject have been completed.  

The screening results show that: 

- Regarding the eligibility screening: The Subproject is funded by the ICRSL project. 

- The WB safeguard policies are triggered for this project: Environmental Assessment (OP/BP 

4.01)3, Natural Habitats (OP/BP 4.04)4,; Forests (OP/BP 4.36)5, Dam safety (OP/BP 4.10)6, 

and Involuntary Resettlement (OP/BP 4.12)7. The project also complies with the WB’s 

requirements on public consultation and Information policy. 

- Environmental assessment: The environmental and social screening confirmed that the 

proposed project is classified as Category A because its potential adverse environmental 

impacts/risk on the Ramsar site of Mui Ca Mau National Park in Ca Mau province. However, 

the environmental and social impacts of 4 other items are site-specific, irreversible, and in 

most cases, mitigation measures can be designed more readily. 

Therefore, the subproject owner has employed and coordinated with a Consultancy for the 

preparation of the Report on Environmental and Social Impact Assessment (ESIA) to submit 

the World Bank and the Government of Viet Nam for approval. The purpose of the ESIA report 

is to find out environment impacts caused by the project implementation to propose solutions 

that mitigate or minimize environmental impacts and harmonize the development and 

environmental protection objectives. This is also an opportunity for scientists, donors, investors, 

and managers to make investment decisions and to have a chance to fully discuss the 

Subproject’s major environmental impacts to establish project implementation plans to 

minimize environmental impacts. 

2. AUTHORIZED AGENCIES OR ORGANIZATIONS TO APPROVE 

SUBPROJECT FEASIBILITY STUDY OR INVESTMENT REPORT OR 

EQUIVALENT DOCUMENTS  

- Subproject FS approval authority: MARD 

- Subproject owner: CPO 

- Address: 23, Hang Tre, Hanoi 

                                                 
3Full treatment of OP/BP 4.01 can be found at the Bank website: 

http://web.worldbank.org/WBSITE/EXTERNAL/PROJECTS/EXTPOLICIES/EXTSAFEPOL/0,,contentMDK:2

0543912~menuPK:1286357~pagePK:64168445~piPK:64168309~theSitePK:584435,00.html 
4 Full treatment of OP/BP 4.04 can be found at the Bank website: 

http://web.worldbank.org/WBSITE/EXTERNAL/PROJECTS/EXTPOLICIES/EXTSAFEPOL/0,,contentMDK:2

0543920~menuPK:1286576~pagePK:64168445~piPK:64168309~theSitePK:584435,00.html 
5 Full treatment of OP/BP 4.36 can be found at the Bank website:  

http://web.worldbank.org/WBSITE/EXTERNAL/PROJECTS/EXTPOLICIES/EXTSAFEPOL/0,,contentMDK:2

0543943~menuPK:1286597~pagePK:64168445~piPK:64168309~theSitePK:584435,00.html 
6Full treatment of OP/BP 4.10 is available at the Bank website: 

http://web.worldbank.org/WBSITE/EXTERNAL/PROJECTS/EXTPOLICIES/EXTSAFEPOL/0,,contentMDK:2

0543990~menuPK:1286666~pagePK:64168445~piPK:64168309~theSitePK:584435,00.html 
7Detailed description of OP/BP 4.12 is available at the Bank 

website:http://web.worldbank.org/WBSITE/EXTERNAL/PROJECTS/EXTPOLICIES/EXTSAFEPOL/0,,conten

tMDK:20543978~menuPK:1286647~pagePK:64168445~piPK:64168309~theSitePK:584435,00.html 

http://web.worldbank.org/WBSITE/EXTERNAL/PROJECTS/EXTPOLICIES/EXTSAFEPOL/0,,contentMDK:20543912~menuPK:1286357~pagePK:64168445~piPK:64168309~theSitePK:584435,00.html
http://web.worldbank.org/WBSITE/EXTERNAL/PROJECTS/EXTPOLICIES/EXTSAFEPOL/0,,contentMDK:20543912~menuPK:1286357~pagePK:64168445~piPK:64168309~theSitePK:584435,00.html
http://web.worldbank.org/WBSITE/EXTERNAL/PROJECTS/EXTPOLICIES/EXTSAFEPOL/0,,contentMDK:20543920~menuPK:1286576~pagePK:64168445~piPK:64168309~theSitePK:584435,00.html
http://web.worldbank.org/WBSITE/EXTERNAL/PROJECTS/EXTPOLICIES/EXTSAFEPOL/0,,contentMDK:20543920~menuPK:1286576~pagePK:64168445~piPK:64168309~theSitePK:584435,00.html
http://web.worldbank.org/WBSITE/EXTERNAL/PROJECTS/EXTPOLICIES/EXTSAFEPOL/0,,contentMDK:20543990~menuPK:1286666~pagePK:64168445~piPK:64168309~theSitePK:584435,00.html
http://web.worldbank.org/WBSITE/EXTERNAL/PROJECTS/EXTPOLICIES/EXTSAFEPOL/0,,contentMDK:20543990~menuPK:1286666~pagePK:64168445~piPK:64168309~theSitePK:584435,00.html
http://web.worldbank.org/WBSITE/EXTERNAL/PROJECTS/EXTPOLICIES/EXTSAFEPOL/0,,contentMDK:20543978~menuPK:1286647~pagePK:64168445~piPK:64168309~theSitePK:584435,00.html
http://web.worldbank.org/WBSITE/EXTERNAL/PROJECTS/EXTPOLICIES/EXTSAFEPOL/0,,contentMDK:20543978~menuPK:1286647~pagePK:64168445~piPK:64168309~theSitePK:584435,00.html
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3. LEGAL FRAMEWORK FOR ESIA DEVELOPMENT 

3.1. Relevant national laws and regulations of Vietnam 

3.1.1. Legal environmental documents, regulations, standards and technical guidelines as a 

basis for the Subproject’s ESIA implementation and of ESIA report preparation 

The following national laws and regulations are applied for the project environmental and social 

assessment and environmental management during the project preparation, construction, and 

operation: 

- Law on Environmental Protection No.55/2014/QH13 of the National Assembly of the 

Socialist Republic of Vietnam dated June 23, 2014. This law enacts policies and regulations 

on environmental safeguards, and rights and obligations of organizations, households and 

individuals relating to environmental protection activities. 

- Law on Natural Disaster Prevention and Control No.33/2013/QH13 of the National 

Assembly of the Socialist Republic of Vietnam dated June 19, 2013 provides natural 

disaster prevention and control activities; rights and obligations of agencies, organizations, 

households and individuals engaged in natural disaster prevention and control activities; 

and the state management of, and assurance of resources for, natural disaster prevention 

and control. 

- Law on Water Resources No.17/2012/QH13 of the National Assembly of Vietnam dated 

June 21, 2012 provides on management, protection, exploitation and use of water resources, 

as well as the prevention of, combat against and overcoming of harmful effects caused by 

water. 

- Law on Labor No.10/2012/QH13 of the National Assembly of Vietnam Socialist Republic 

of Vietnam dated June 18, 2012 provides labor standards; rights, obligations and 

responsibilities of employees, employers, employees’ representative organizations and 

employers’ representative organizations in industrial relations and other relations directly 

relating to industrial relations; and state management of labor. 

- Law on amending and supplementing a number of articles of the Law on Cultural Heritages 

No.32/2009/QH12 of the National Assembly of Vietnam dated June 18, 2009.  

- Law on Cultural Heritages No.28/2001/QH10 of the National Assembly of Vietnam dated 

June 29, 2001 regulating activities to protect and promote values of cultural heritages; 

determine rights and obligations of organizations and individuals with respect to cultural 

heritages in Vietnam. 

- Law on Forest Protection and Development No.29/2004/QH11 of the National Assembly 

of Vietnam dated December 03, 2004 providing for management, protection, development 

and use of forests, and forest owners’ rights and obligations. 

- Law on Biodiversity No.20/2008/QH12 of the National Assembly of Vietnam dated 

November 13, 2008 providing for conservation and sustainable development of 

biodiversity, rights and obligations of organizations, households and individuals in the 

conservation and sustainable development of biodiversity. 

- Law of Land No. 45/2013/QH13dated 29 November 2013. 

- Law on Occupational Safety and Hygiene No. 84/2015/QH13 dated 25June 2015. 

- Law of Investment No. 67/2014/QH13 dated 26 November 2014. 

- Law of Construction No. 50/2014/QH13 dated 18 June 2014. 

- Law of Water Resources No. 17/2012/QH13 dated 21 June 2012. 
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- Law of Labor No. 10/2012/QH13 dated 18 June 2012. 

- Law on Fire Prevention and Fighting No. 45/2013/QH13 dated 22 November 2013. 

- Law on Technical Standards and Regulations No. 68/2006/QH11 dated 29 June 2006 

- Decree No.114/2018/ND-CP on safety management of dams and reservoirs enacted by the 

Government on September 4, 2018. 

- Decree No.38/2015/ND-CP of the Government dated 24 April 2015 on management of 

waste and hazardous wastes that replaces a number of articles of the Government's Decree 

No.59/2007/ND-CP dated April 9, 2007 on solid waste management. 

- Decree No.18/2015/ND-CP dated February 14, 2015 of the Government providing for 

environmental protection planning, strategic environmental assessment, environmental 

impact assessment and environmental protection plan. 

- Decree No.47/2014/ND-CP dated May 15, 2014 of the Government stipulating 

compensation, support and resettlement when the State recovers land. 

- Decree No.43/2014/ND-CP dated May 15, 2014 of the Government detailing the 

implementation of a number of articles of Land Law No.45/2013/QH13. 

- Decree No.201/2013/ND-CP dated November 27, 2013 of the Government detailing the 

implementation of a number of articles of the Law on Water Resources. 

- Decree No.40/2019/ND-CP dated May 13, 2019 of the Government on amending and 

supplementing a number of articles of the decree that provides detailing and guiding the 

implementation of the Law on Environmental Protection.  

- Circular No.36/2015/TT-BTNMT dated 30 June 2015 of the Ministry of Natural Resources 

and Environment on hazardous waste management. 

- Circular No.27/2015/TT-BTNMT dated 29 May 2015 of the Ministry of Natural Resources 

and Environment on strategic environmental assessment, environmental impact assessment, 

and environmental protection plan. 

- Circular No.26/2015/TT-BNNPTNT dated July 29, 2015 of the Ministry of Agriculture and 

Rural Development amending and supplementing a number of articles of Circular 

No.24/2013/TT-BNNPTNT dated May 06, 2015. 

- Circular No.30/2014/TT-BTNMT dated May 15, 2014 of the Ministry of Natural Resources 

and Environment stipulating documents on land allocation, land lease, change of land use 

purpose and land acquisition. 

- Circular No.146/2007/TT-BQP dated September 11, 2007 of the Ministry of Defense 

guiding the implementation of the Prime Minister's Decision No.96/2006/QD-TTg dated 

May 4, 2006, on management and clearance of bombs, mines and unexploded ordinances. 

- Circular No.25/2019/TT-BTNMT dated December 31, 2019 of the Ministry of Natural 

Resources and Environment, detailing the implementation of the Government's Decree 

No.40/2019/ND-CP of May 13, 2019 of the Government amending and supplementing a 

number of articles of the Decree that provides detailing and guiding the implementation of 

the Law on Environmental Protection. 

- Decision No.96/2006/QD-TTg of the Prime Minister dated 04 May 2006 on management 

and implementation of UXO clearance. 

The following national technical regulations and standards relating to environmental quality 

and waste management applied to the project:  

- QCVN 01:2009/BYT: National technical regulation on drinking water quality. 
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- QCVN 02:2009/BYT: National technical regulation on domestic water quality. 

- QCVN 05:2013/BTNMT: National technical regulation on ambient air quality. 

- QCVN 08-MT:2015/BTNMT: National technical regulation on water surface quality.  

- QCVN 09-MT:2015/BTNMT: National technical regulation on underground water quality.  

- QCVN 10:2015/BTNMT: National technical regulation on water quality in coastal areas. 

- QCVN 14:2008/BTNMT: National technical regulation on domestic wastewater. 

- QCVN 03-MT:2015/BTNMT – National technical regulation on the permitted limit of 

heavy metal in soils. 

- QCVN 19:2009/BTNMT: National technical regulation on industrial emission of organic 

substances. 

- QCVN 20:2009/BTNMT: National technical regulation on industrial emissions for some 

organic substances. 

- QCVN 26:2010/BTNMT – National technical regulation on noise in public and residential 

areas - Permitted maximum noise level. 

- QCVN 27:2010/BTNMT: National technical regulation on vibration.  

3.1.2. Legal documents, decisions and official letters of relating authorities on the project 

- Decision No.736/QD-TTg dated 29/4/2016 of the Prime Minister approving the list of 

"Mekong Delta Integrated Climate Resilience and Sustainable Livelihoods" project - WB 

loans. (Appendix 1). 

- Decision No.1262/QĐ-BNN-KHCN dated 12/4/2016 of the Ministry of Agriculture and 

Rural Development approving the Environmental and Social Management Framework 

(ESMF) of the ICRSL project. 

- Decision No.1693/QĐ-BNN-HTQT dated 09/5/2016 of the Ministry of Agriculture and 

Rural Development approving the Feasibility Study Report of the "Mekong Delta Integrated 

Climate Resilience and Sustainable Livelihoods (ICRSL)" project funded by the WB. 

- Official Letter No.5350/VPCP-QHQT dated 10 July 2015 of the Government Office on the 

project "Integrated Rural Development to Improve Adaptation to Climate Change in the 

Mekong Delta" – WB loan that assigns the Ministry of Agriculture and Rural Development 

to implement the project. 

- Official Letter No.1825/TTg-QHQT of the Prime Minister dated October 14, 2015 on 

selecting consulting contractors to prepare project formation of the project “Mekong Delta 

Integrated Climate Resilience and Sustainable Livelihoods”. 

- Aide Memoire of the mission (project identification, technical team) of the WB during the 

mission. 

- Decision No.882/QD-BNN-HTQT dated March 19, 2015 of the Minister of MARD 

assigning to the CPO as the Project Owner in the preparation phase of investment of the 

Integrated Rural Development to Improve Adaptation to Climate Change in the Mekong 

Delta project (or the Mekong Delta Integrated Climate Resilience and Sustainable 

Livelihoods project as present). 

- Official Letter No.1513/BNN-HTQT dated 29/02/2016 of the Ministry of Agriculture and 

Rural Development on the preparation for approval of the feasibility study report of the 

"Mekong Delta Integrated Climate Resilience and Sustainable Livelihoods" project. 
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3.1.3. Documents and data of the project owner to be used in the process of environmental 

impact assessment 

- Results of analysis of baseline environmental data in the subproject area conducted by the 

Center for Environmental Technology Research and Application in November – December 

2019. 

- Field survey data of the Southern Institute of Water Resources Research in November and 

December 2019. 

- Socio-economic data, orientation of land use planning, results of production activities of 

An Giang, Kien Giang and Ca Mau provinces. 

- Results of public consultation on the draft environmental and social impact assessment 

report of the project implemented from October to December 2019. 

- Feasibility study report of the project conducted by the Southern Institute of Water 

Resources Research. 

3.2. Applicable WB’s Safeguard Policies 

The environmental and social screening in accordance with the criteria set up in the WB’s 

environmental assessment policies was implemented. The results showed that the project 

belongs to Category B in term of environmental assessment because its potential adverse 

environmental and social impacts only happens within the project construction sites, with 

insignificant impacts, and are irreversible and mitigation measures can be easily designed. The 

WB's policies applied to the projects include: Environmental Assessment (OP/BP 4.01), Natural 

Habitat (OP/BP 4.04), Pest Management (OP 4.09), Forests (OP/BP 4.36), and Involuntary 

Resettlement (OP/BP 4.12). The details are in Error! Reference source not found.. 

Table 0.1: Screening of WB’s safeguard policies applied to the project 

Policy  Triggered 

(Yes/No) 

Explanation/Actions  

Environmental 

Assessment 

(OP/BP 4.01) 

Yes A safeguard policy screening was conducted in line with the 

ESMF objective and procedures. An ESIA was prepared to 

describe potential negative impacts and mitigation measures to 

be implemented. It includes annexes providing information on 

public consultation and ECOP to be applied during the project 

construction. The ESIA is consistent with the ESIA report 

prepared according to the GOV’s ESIA regulations including 

consultation with the local authority and local community. The 

ESIA report was submitted to the authority (Ministry of 

Natural Resources and Environment) for approval. 
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Policy  Triggered 

(Yes/No) 

Explanation/Actions  

Natural Habitats 

(OP/BP 4.04) 

Yes Only one out of 5 work items of subproject 1 is within the 

management of the Mui Ca Mau National park, the Ramsar 

site. However, it was carefully screened by field visit and 

consultion during the early stage of the project preparation and 

comfirmed that item would be located at the sea with the 

distance of 120-180m far from the shoreline. As such, it is 

expected that no mangrove forest area would be expected to be 

acquired. In addition, the construction material would be 

transported by the waterway only. Possible impacts on water 

quality and ecology during the construction and operation 

phases will be monitored as part of the ESIA.  

Forest (OP/BP 

4.37) 

Yes  Three wavebreakers are located within sea area which are close 

to the protection forest with the distance of 120-180m far from 

the shoreline. As such, it is expected that no mangrove forest 

area would be expected to be acquired. In addition, the 

construction material would be transported by the waterway 

only. Possible impacts on water quality and ecology during the 

construction and operation phases will be monitored as part of 

the ESIA. 

Pest Management 

(OP 4.09) 

No   The subproject activity does not expect to use the 

chemical/pesticies. The ICRSL has triggered the pest 

management policy and has been approved by the project 

provinces.  

Indigenous 

Peoples (OP/BP 

4.10) 

Yes In the subproject area, there are mostly Kinh households, 

except a few Khmer households, but Khmer households have 

been living in the area for a long time and are integrated into 

the Kinh community. EMDP will be developed 

Physical cultural 

resources (OP/BP 

4.11) 

No  All project’s components are located in the alluvial soil newly 

reclaimed from 50 to 80 years ago and the population has been 

stable since the 1980s, so there are no valuable, cultural, 

archaeological, paleontology, architectural, history resources 

here. The subproject area does not have the potential and 

significant negative impacts on tangible cultural resources. 

Involuntary 

Resettlement 

(OP/BP 4.12) 

Yes The project acquires land for construction but not a household 

will be relocated. Avoidance of resettlement was the main 

reason for the selection of the project sites. RAPs will be 

developed. 

The project also complies with the WB’s requirements on public consultation and information 

policy. The implementation of policy OP/BP 4.12 is separately addressed in the Resettlement 

Action Plans (RAP) of this project. The implementation of policy OP/BP 4.110 is separately 

addressed in the EMPDs of this project. 

World Bank Group Environmental, Health, and Safety Guidelines  

World Bank-financed projects also take into account the World Bank Group Environmental, 

Health, and Safety Guidelines8 (known as the "EHS Guidelines"). The EHS Guidelines are 

                                                 
8The EHS Guidelines can be consulted at www.ifc.org/ifcext/enviro.nsf/Content/EnvironmentalGuidelines. 

http://www.ifc.org/ifcext/enviro.nsf/Content/EnvironmentalGuidelines


13 

 

technical reference documents with general and industry-specific examples of Good 

International Industry Practice.  

The EHS Guidelines contain the performance levels and measures that are normally acceptable 

to the World Bank Group9 and are generally considered to be achievable in new facilities at 

reasonable costs by existing technology. The environmental assessment process may 

recommend alternative (higher or lower) levels or measures, which, if acceptable to the World 

Bank, become project- or site-specific requirements. This project should conform to the general 

EHS Guidelines and industry specific EHS Guidelines on Aquaculture. 

4. ORGANIZATION OF ESIA 

The CPO has selected Viet Nam Investment and Development Consultant Company Limited. 

(IAC) as a legal and experienced company for the preparation of the environmental, social 

impact assessment (ESIA) report for this project. 

Company: Viet Nam Investment and Development Consultant Company Limited.   

Represented by:  Nguyen Van Trung  Position: Director 

Address:  Suite 204, BUILDING18T2, Trung Hoa - Nhan Chinh, Hanoi 

Account number: 0451000236457 – The Bank for Foreign Trade of Vietnam, Thanh  

                                                                        Cong branch 

Tel.:  046.2518258       Fax: 046.2518258 

The list of specialists directly involved in the ESIA and preparation of ESIA reports of the 

project is presented in Error! Reference source not found.. 

Table 0.2: List of people directly involved in the preparation of the ESIA report 

No. Full name  Specialization Position Signature 

I. Subproject owner   

1.  
Pham Dinh 

Van 
Economics Director of the project   

2.  
Nguyen Dinh 

Hau 
Irrigation 

Managing and directing the 

preparation of the report 

 

 

3.  
Vuong Viet 

Hung 
Irrigation 

Monitoring the preparation of 

the report; Participating in 

community consultations and 

technical issues of the project  

 

II. Consulting team  

1.  Ngo Huy Toan 

Master of 

Environmental 

Science 

Team Leader directing the 

preparation of the ESIA report 

- General management of 

ESIA report preparation and 

 

                                                 
9The EHS Guidelines can be consulted at www.ifc.org/ifcext/enviro.nsf/Content/EnvironmentalGuidelines. 

http://www.ifc.org/ifcext/enviro.nsf/Content/EnvironmentalGuidelines
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No. Full name  Specialization Position Signature 

survey of current status 

2.  
Dao Tuan 

Kien 

Master of 

Environmental 

Science 

Key member engaging in 

survey of current status, 

community consultation, 

writing content of ESIA report 

 

3.  
Nghiem Xuan 

Anh 

Master of 

Science and 

Technology 

Key member engaging in 

survey of current status, 

community consultation, 

writing content of ESIA report 

 

4.  
Phung Tan 

Dung 

Master of 

Irrigation 

Key member engaging in 

survey of current status, 

community consultation, 

writing content of ESIA report 

 

5.  
Nguyen Thi 

Bich Ngoc 

Master of 

Climate 

Change 

Survey of current status, 

consultation and writing ESIA 

report 

 

6.  
Bui Lien 

Huong 

Master of 

Biotechnology 

Survey of current status, 

consultation and writing ESIA 

report 

 

7.  
Nguyen Manh 

Truong 

Bachelor of 

Sociology 

Survey of current status, 

consultation and writing ESIA 

report 

 

8.  
Pham Son 

Tung 

Master of 

Sociology 

Survey of current status, 

consultation and writing ESIA 

report 

 

9.  
Nguyen Thi 

Tuyet Nga 

Master of 

Sociology 

Survey of current status, 

consultation and writing ESIA 

report 

 

10.  
Nguyen Tien 

Dung 

Master of 

Sociology 

Survey of current status, 

consultation and writing ESIA 

report 

 

11.  
Nguyen 

Truong Son 

Bachelor of 

Economics, 

Geological 

Engineer 

Survey of current status, 

consultation and writing ESIA 

report 
 

12.  
Nguyen Quoc 

Trung 

Environmental 

engineer 

Support for survey of current 

status, consultation and writing 

ESIA report 
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No. Full name  Specialization Position Signature 

13.  Ha Thi Lien 
Master of 

Irrigation 

Support for survey of current 

status, consultation and writing 

ESIA report 

 

14.  
Trinh Thi Tra 

My 

Master of 

Sociology 

Support for survey of current 

status, consultation and writing 

ESIA report 

 

15.  
Ngo Trong 

Hiep 

Bachelor of 

Economics 

Support field survey, 

consultation and preparation of 

environmental and social 

impact assessment report 

(ESIA) 

 

5. METHODOLOGIES AND APPROACHES 

5.1. ESIA methods  

5.1.1. Rapid assessment method 

This method uses the pollution factors of the World Health Organization (WHO) issued in 1993 

to estimate emissions and forecast pollution due to vehicles transporting construction materials 

and construction equipment and workers operating on site during the construction of the project 

(Chapter 3). 

5.1.2. Impact identification method 

This method is applied through the following specific steps: describe the environment system; 

identify the project components that affect the environment; and identify the full range of 

relating waste streams, environmental issues to serve the detailed evaluation. In this report, this 

method is used to identify the main impacts of the project (Chapter 3). 

5.1.3. Mapping method 

This method is applied to assess spatial intervention of the project, in addition to the specific 

activities that cause impact and scope of influence can also use this method based on the results 

of the assessment of impacts of the project (Chapters 1 and 3). 

5.1.4. Impact matrix method 

This method is to list project activities simultaneously with environmental factors that may be 

affected. Combining these lists in the form of rows and columns, we obtain an environmental 

matrix, which then shows more clearly the causal correlation of project activities and 

environmental factors that simultaneously appear in the corresponding matrix cells. Depending 

on how we use, we can divide respective environment matrixes into the following categories: 

simple matrixes, complex matrixes, complex quantitative matrixes. 

In this report, the quantitative matrix method is used, in which the rows represent project 

activities and the columns represent affected environmental factors. Each matrix cell evaluates 

a possible impact of a project activity on a respective environmental factor (Chapter 3). 
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5.1.5. Mathematical modeling method 

To assess emission impacts coming from equipment and machinery operation on the ambient 

air, Screen View 4.0 emission model is applied. Screen View is a Window interface tested by 

the US Environmental Protection Agency (EPA). Screen View uses Gaussian plume models as 

a combination of relating pollution sources and meteorological factors to estimate pollutant 

concentrations from uninterruptible sources. Screen View evaluates the dispersion for point 

sources. Assuming that emissions of generators contain the highest load, it selects the emission 

from the biggest source of the construction phase with the input parameters as follows: 

 Lowest average monthly wind speed: 2.5 m/s. 

 Vehicle emission factor: depending on the number of vehicles used. 

 Diameter of chimney: 0.4m. 

 Height of dispersion source: 5m. 

5.1.6. Household surveys 

The household survey method is conducted after the completion of the review of secondary 

data and field observations. Prior to a fieldwork, a household questionnaire form is developed 

to guide the collection of data. The questionnaire includes (i) guide questions (for focus group 

discussion and community consultation) and (ii) household survey questions (for interviewing 

selected households).   

100% households directly affected by land acquisition, 100% CPC officers in charge and 20% 

HHs in the project beneficiary area were surveyed about their socio-economic conditions. Their 

interest on land compensation policy and livelihood models was proposed for the project from 

10-12/2019. The survey results will be basic for assessing environmental impacts and 

mitigation measures for the project. 

5.1.7. Focus group discussion and public consultation 

In addition to the above methods, consultation sessions were carried out in the form of focus 

groups discussion and community meetings to confirm field survey findings as well as 

household interviews. Four consultation meetings with 205 participants on the content of ESIA 

report and receiving comments of participants (Table 0.3) were organized by the consulting 

team. Details of the consultation and the feedback from the consultations (e.g. changed to semi-

open system)  are included in the ESIA report and the project designing (Chapter 7). 

Table 0.3: Summary of consultations during ESIA preparation 

No. Time and avenue Participants Objectives and contents 

1 28/10-8/11/2019 

(there are 08 meetings in the 

project affected area: Chau 

Phong commune (Tan Chau 

- An Giang), Binh Khanh 

ward, My Khanh commune 

(Long Xuyen city), Tan 

Thanh commune, Dong 

Hung A commune, Van 

Khanh Dong commune (An 

Minh and Kien Giang 

Households affected by 

constructing river banks anti-

erosion embankment and sea 

jetty (560 participants). 

Consultation with Commune 

People's Committee officers, 

CSO 

Consultation on the content 

of investment work-items 

and land acquisition: 

designed solution, 

alternatives 

Environmental and social 

impact during the 

construction and operation 

Mitigation measures 
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No. Time and avenue Participants Objectives and contents 

districts), Nguyen Huan 

commune (Dam Doi and Ca 

Mau districts), and Dat Mui 

commune (Ngoc Hien and 

Ca Mau). 

2 30/12/2019 at Mui Ca Mau 

National Park 

Mui Ca Mau National Park 

Project Management Board 

(4 participants) 

Consultation on impacts of 

the wavebreaker on the Park 

(Ramsar site) 

ESIA content: impact, 

mitigation measures, design  

3 31/12/2019 An Minh Protection Forest 

Management Board 

Consultation on the content 

of investment work-items 

and ESIA content: design 

Environmental and social 

impact during the 

construction and operation 

Mitigation measures  

5.2. Other methods 

5.2.1. Data inheritance, collection, summary and analysis method  

This method is to identify and assess natural and socio-economic conditions in the subproject 

area from various source data and information collected such as regional statistic yearbooks, 

socio-economic profile reports, baseline environmental and relevant studies. At the same time, 

the inheritance of the available studies and reports is really essential to use up available findings 

to identify further information and activities to carry out the contents of the report. This method 

is used in Chapters 1 to 3 of the report. 

5.2.2. Review of secondary data 

Reviewing secondary data means reviewing available literatures and materials relating to the 

subproject area and available information of the project documents. More importantly, it is 

involved in the review of data/information in the project’s feasibility study report and other 

relevant information and statistics. 

5.2.3. Field survey method 

Field survey is compulsory for ESIA/ESIA preparation to identify the status of the subproject 

area and relevant surrounding objects to select sampling locations, as well as to survey status 

of natural environment, hydrography, weather conditions, land use, vegetation cover, fauna and 

flora in the subproject area. These results will be used for assessment of natural conditions of 

the subproject area and used for Chapter 2 of the report. 

5.2.4. Field observation 

For the social assessment, field observation method sources important information that helps 

verify initial results obtained from the secondary data review. Field observation aims at 

collecting and complementing available information to contribute to the design of the household 
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survey and guide questions (for group discussion). This method is applicable in Chapter 1 and 

Chapter 2. 

5.2.5. Comparison method 

This method is to assess environmental quality, effluent quality, pollution load, etc. On the basis 

of the comparison with the concerning environment regulations and standards enacted by the 

Ministry of Health, the Ministry of Natural Resources and Environment as well as the relating 

researches and experiments in Chapter 3 and Chapter 4 of the report.  

5.2.6. Expert consultation method 

Based on knowledge and experiences in environmental science, the specialists of the consulting 

team and other scientific researchers will discuss and agree on the findings during the ESIA 

development. 

5.2.7. Samples taking and analyzing methods 

In order to assess the environmental current status of the subproject area, the consultants 

conducted measuring and analyzing: air quality (06 locations), soil (10 locations, 3 layers), 

sediment (6 locations), surface water and aquatic life (30 locations, at high and low tides), and 

groundwater (5 locations) at the locations planned for building river and coastal wavebreakersin 

November 2019 (please see sampling locations for details). The results of sample analysis are 

used as baseline data to assess impacts of the project implementation on the environment and 

issues that the subproject owner should be aware of during the project implementation. The 

map of environmental sampling locations in the subproject area is shown in Error! Reference 

ource not found. - Error! Reference source not found.. 

The organization of environmental sampling, field measurements, preservation and 

transportation of laboratory specimens and laboratory analysis complies with the measurement 

and quality monitoring regulated by the Ministry of Natural Resources and Environment as 

follows: 

 Air quality sampling and analysis 

Sampling methods: Based on the Vietnamese standards: TCVN 5970:1995 on the planning of 

ambient air quality monitoring and TCVN 5973:1995 on stratified sampling method to assess 

ambient air quality, the air specimens were taken as follows: they are taken at the depth of about 

1.5m from the ground when it is sunny or after it has rained for 2 to 3 hours. Each sample is 

taken from 30 minutes to 2 hours. 

The sample analysis methods are presented in Error! Reference source not found.. 

Table 0.4: Air sample analysis method 

No. Parameters  Analysis methods 

1 Dust TCVN 5067:1995 

2 SO2 TCVN 5975: 1995 

3 NO2 TCVN 6137:2009 

4 CO Automatic measurement 

   

 Soil quality sampling and analysis   
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Sampling methods: the Vietnamese standards, TCVN 7538-1:2006, give guidance on how to 

program soil sampling in the subproject area as follows: using drillers to take soil specimens at 

3 ground layers at each location (Layer 1: 0-20cm deep; Layer 2: 50-70cm deep, and Layer: 

100-120cm deep).    

Sample analysis methods are presented in Error! Reference source not found.. 

Table 0.5: Soil sample analysis method 

No. Parameters  Analysis methods 

1 pH  TCVN 5979-2000 

2 Conductivity  TCVN 6650-2000 

3 Moisture  TCVN 6648-2000 

4 Total organic carbon  TCVN 6644-2000 

5 Total nitrogen  TCVN 6498-1999 

6 Dissolved nitrate, ammonium and total nitrogen  TCVN 6643-2000 

7 Digestible nitrogen content TCVN 5255-2009 

8 Total phosphorus  Handbook of Soils and Fertilizers 

Research Institute 

9 Digestible phosphorus  TCVN 5256-2009 

10 Sulfate solubility content in water and in acid  TCVN 6656-2000 

11 Carbonate content TCVN 6655-2000 

12 Total exchange base content TCVN 4621-2009 

13 Total calcium and magnesium  Handbook of Soils and Fertilizers 

Research Institute 

14 Aluminum exchange  Handbook of Soils and Fertilizers 

Research Institute 

15 Mobile iron  Handbook of Soils and Fertilizers 

Research Institute 

16 Heavy metals (cadmium, chromium, cobalt, 

copper, lead, manganese, nickel and zinc) 

TCVN 6496-2009 

  

 

 

 Water quality sampling and analysis  

a). Sampling method 

Surface water sampling: Based on the Vietnamese standards, TCVN 6663-1:2011 on 

technical sampling guideline, TCVN 6663-6:2008 on technical sampling guideline in rivers and 

streams, TCVN 5999:1995 on wastewater sampling guideline, and TCVN 5998:1995 on 

seawater sampling guideline, the surface water specimens in the subproject area shall be taken 

as follows:  

 Sample analysis of hydration components: At each time, water specimens are taken in 2-

liter cans which are washed, and rinsed with water in the river. The specimens are taken in 

river middle water flow which is 20cm deep from the water surface. 

 Sample analysis of heavy metals: water specimens are taken in 1-liter glass jars; the 

sampling method is similar to taking hydration specimens. 
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 Microbiological analysis specimens: the microbiological sampling in 100ml glass jars 

which are buttoned and disinfected. 

Groundwater sampling: Based on the Vietnamese standards, TCVN 6663-1:2011 on a 

technical guideline for sampling and TCVN 6663-11:2011 on a technical guideline for 

underground water sampling, the underground water sampling in the subproject area are 

collected as follows:  

 Sample analysis of hydration components: At each time, water specimens are taken in 1-

liter cans which are washed, and rinsed with drilled-well water and brought to the laboratory 

for analysis. 

 Sample analysis of heavy metals: water specimens are taken in 350ml glass jars; the 

sampling method is similar to taking hydration specimens. 

 Microbiological analysis specimens: the microbiological sampling in 100ml glass jars 

which are buttoned and disinfected. 

b). Specimen preservation 

Specimens are preserved in refrigerated tanks at a temperature less than 4oC and transported 

right to the Environment Laboratory – the Center for Environmental Technology Research and 

Application for analyzing the parameters required in TCVN 6663-3:2008 on guidance and 

preservation of specimens. 

c). Analytical methods 

The sample analysis methods are presented in Error! Reference source not found.. 

Table 0.6: Analysis method and equipment, and accuracy of experiments 

No. Parameters  Analysis method Scope of 

determination 

1 pH PL600 PH meter - Israel 0 – 14  

2 EC (conductivity); 

salinity 

IQ 350 EC - salinity meter - US EC: 0.00-199.9mS 

Salinity: 0-80ppt 

3 DO HACH 165 ION dissolved oxygen 

meter  

0 – 20mg/l 

4 BOD5 (biochemical 

oxygen demand) 

Winkler improved aeration tank 0.1 

5 COD (chemical 

oxidation demand) 

Oxidation with KMnO4 in alkaline 

medium 

1-50mg/l 

6 N-NH4
+ (Amoni) Colorimetry on UVis-Shimazu 

spectrometer 

0.05-1mg/L 

7 N-NO2
- (Nitrite) Colorimetric method on UVis-

Shimazu spectrometer 

0.001-1 mg 

8 N-NO3
- (Nitrate) Cadmium method and colorimetry 

on UVis-Shimazu spectrometer 

0.001-1 mg 

9 Total N Shimazu TN meter 0-3000mg/l 

10 FeTS Phenathroline and colorimetric 

method on UVis-Shimazu 

spectrometer 

>0.01 mg/l 
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No. Parameters  Analysis method Scope of 

determination 

11 TSS (total suspended 

solid content) 

Mass method (0.45μm paper filter) >0.01mg 

12 TDS (total dissolved 

salt content in water) 

Volume, evaporative drying 

method to constant volume or TDS 

meter 

>0.01mg 

13 Ca2+ Trilon B titrate >0.1 mg/l 

14 Mg2+ Trilon B titrate >0.1 mg/l 

15 Total solid Trilon B titrate >0.5mg/l 

16 SO4
2- Mass method (precipitation with 

BaCl2) 

>0.01mg 

17 Cl- Titrate with AgNO3 >0.01mg/l 

18 PO4
3- Ascorbic acid and colorimetry 

method on UVIS 

spectrophotometers  

>0.001mg/l 

19 Coliform TCVN 6191-1-1996 - 

    

 Aquatic quality sampling and analysis 

a). Sampling method 

Pursuant to the Vietnamese standards, TCVN 7176: 2002 on a guideline for sampling large 

invertebrates by using hand-held racks and TCVN 7177:2002 on designing and using 

quantitative samplers for large invertebrates on rocky ground in shallow fresh water, the aquatic 

species in the subproject area are collected as follows: 

 Zooplankton: Medium and large-sized zooplanktons are picked up by pyramid-net. The 

net mouth diameter is 50cm wide. The net mouth area is 0.2 m2 wide. The net fabric sizes 

No.25 (the mesh size is 120 μm). The net is netting horizontally at the water surface at the 

speed of 0.5 m/s within 2-3 minutes to collect species composition as well as a number of 

individuals. The net mouth is fitted with a dedicated Rigosha flow-meter (Japan) to calculate 

the amount of water passing through the net. Small zooplanktons are collected by filtering 

50 liters of water through the net No.120 (the mesh size is 25 μm). The specimens are stored 

in formalin 4% and taken to the laboratory of the Center for Environment Science, 

Technology and Ecology and for analysis. 

 Benthos: Quantitative benthic specimens to determine individual density in a square meter 

is collected by Petersen sludge bucket. The bucket mouth is 0.04m2 wide. 02 buckets are 

taken at each station. Qualitative benthic specimens are collected by raking net with the 

opening of 40cm wide to complement species composition. The specimens are soaked in 

10% formal solution. Qualitative benthic specimens are weighed by 0-mg sensitivity 

analyzer to average the weight per square meter (g/m2) and to count the number of 

individuals of each species to average their density per one square meter (unit/m2). 

b). Analytical method 
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Aquatic organisms are analyzed by Olympus CX41 optical microscopes and Olympus CH20 

magnifying glasses, according to the comparative morphological standards of the Russian and 

American classification systems. 

  



23 

 

CHAPTER 1. SUBPROJECT DESCRIPTION 

Chapter 1 briefly describes (i) Origin, background of establishment and necessity of the 

project investment; (ii) General information of the project such as project name, project 

owner, project location, competent agencies and organizations approving project 

feasibility study report, relationship of this project with development projects/plans 

appraised and approved by competent state authorities; (iii) Main contents of project such 

as construction Work-items, land use demand, materials, construction machinery, 

construction methods, construction schedule, investment capital, and implementation 

agencies; (iii) Legal and technical grounds for ESIA implementation; and (iv) Methods 

applied during the ESIA development process. 

2.2 SUBPROJECT OWNER 

 Subproject owner: Ministry of Agriculture and Rural Development  

 Representative of subproject owner: Irrigation Projects Central Project Office (CPO) 

 Address: 23 Hang Tre - Hoan Kiem - Hanoi 

 Tel: 04.38253921;  Fax: 04.38242372 

 Representative: Nguyen Dinh Van - CPO Director 

  Email: info@cpo.vn. 

2.3 SUBPROJECT NAME 

Subproject 1:  Addressing Coastal and Riverbank Erosion in Mekong Delta 

Project: Mekong delta integrated climate resilience and sustainable livelihoods (ICRSL). 

2.4 SUBPROJECT LOCATION 

The project is implemented in the coastal area of Ca Mau province in the districts of Ngoc Hien 

and Nguyen Huan, the coastal area of Kien Giang province in An Minh district, and the riparian 

area in An Giang province: Long Xuyen city and Chau Phong commune. The main project 

Work-items are presented hereinafter. 

 

Figure 1.1: The layout of the main construction Work-items of Subproject 1 

Investment Work-items:  
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+ An Giang province proposes 03 Work-items: (i) Hau river anti-erosion embankment, 

Chau Phong commune section (l = 2.5km); (ii) Cai San river anti-erosion embankment (2km); 

(iii) Long Xuyen city anti-erosion embankment, section from Ton Duc Thang bridge to Dung 

canal (L = 2km); 

+ Ca Mau province proposes 02 Work-items: (i) Vam Xoay estuary anti-erosion 

embankment, Ca Mau province (L = 4.87km); (ii) River anti-erosion embankment in Ho Gui 

area, Ca Mau province (l = 3.5km); 

+ Kien Giang province proposes 01 Work-item: Xeo Nhau anti-erosion embankment, 

Anh Minh district, Kien Giang province (L = 9.8 km), from Xeo Nhau canal to Chu Vang canal. 

1.1.1. Geographical location of Hau river anti-erosion embankment, Chau Phong commune 

section 

- The work is implemented in Chau Phong commune, Tan Chau town, An Giang 

province. 

- Longitude and latitude coordinates of the construction routes: 

+ Longitude and latitude coordinates of Section 1: 

First point – D1-1:  10.755636, 105.138671 

Endpoint – D1-2:  10.734839, 105.132942 

+ Longitude and latitude coordinates of Section 2: 

First point – D2-1:  10.714241, 105.127085 

  Endpoint – D2-2:  10.709487, 105.128152 

- Total length of the route: L = 2,500m 

Which includes 2 section: 

 Section 1: Length L = 1,900m. The first point (D1-1) is 1.0km far from Vinh Truong 

- Vinh Hau port to the downstream. The end point (D1-2) is in the residential areas 

of Group 15 & Group 16 of Vinh Loi 2. 

 Section 2: Length L = 600m. The first point (D2-1) is in the inter-hamlet of Chau 

Giang - Hoa Long. The end point (D2-2) is in the residential area to Chau Giang port. 

- Location map of subproject area: 
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 Figure 1.2: Locations of anti-erosion embankment construction of the project 

1.1.2. Geographical location of Hau river anti-erosion embankment, Ton Duc Thang bridge - 

Rach Dung section, Long Xuyen city, An Giang province 

- Location of work: Binh Khanh ward - My Khanh commune, Long Xuyen city, An Giang 

province. 

- Longitude and latitude coordinates of the construction route (Google Earth):  

+ First point: 10°23'22.08"N; 105°25'21.77"E 

+ Endpoint: 10°22'54.22"N; 105°24'46.34"E 

- Total length of the route: 2.0 km. 
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Figure 1.3: Locations of anti-erosion embankment construction of the project 

1.1.3. Geographical location of Xeo Nhau wavebreaker, An Minh district, Kien Giang 

province 

- The work locates in Xeo Nhau area, An Minh district, Kien Giang province. 

- Total length of the route, construction coordinates: please see Table 2 below. 

The anti-erosion embankment causes sedimentation to control erosion of the West sea 

dike is expected to be built on coastal water surface (formerly protection forest which has been 

invaded by the sea). 

Erosion, landslide and loss of protection forest area appear in many parts of the entire 

protection forest line along the West sea dike which directly threat the existing dike. The anti-

erosion embankment area is one of the strongest erosion areas. The mangroves have been swept 

away by sea wave and are very thin now. The sea has eroded to the foot of the existing dyke in 

many sections, which are temporarily reinforced to protect production and people inside. The 

location of construction investment is shown in Figure 1.4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.4: Location of Xeo Nhau wavebreaker, An Minh - Kien Giang 

1.1.4. Vam Xoay estuary wavebreaker, Ca Mau province 

- The work is located in Dat Mui commune, Ngoc Hien district, Ca Mau province. 

- Coordinates: 8035’30 "North latitude, 104045’9" East Longtitude 

- Total construction length: 4.87 km 

- Location map of the work: 
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Figure 1.5: Location of Vam Xoay estuary wavebreaker,, Ca Mau province 

1.1.5. Wavebreaker, in Ho Gui area, Ca Mau province 

- The work is located in Nguyen Huan commune, Nam Can district, Ca Mau province. 

- Coordinates: 8049’28” North latitude, 105018’40” East Longtitude 

- Total construction length: 3.5 km 

- Location map of the work: 
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Figure 1.6: Location of wavebreaker, in Ho Gui area, Ca Mau province 

2.5 SCOPE OF SUBPROJECT INVESTMENT 

1.1.6. Objectives and tasks of the subproject 1 

The primary objective of this project focuses on the protection of river/canal banks and coastline 

from landslides in which the construction of infrastructure should be aligned with the overall 

goals of the ICRSL gross project. 

The proposed investments in An Giang province to address bank erosion problems on the Hau 

River (section running through Chau Phong commune) and the Rach Gia-Long Xuyen canal 

route (Long Xuyen city area) aim to: 

- Prevent loss of productive land and residential land in residential areas. 

- Protection of infrastructure (transportation, irrigation systems, hospitals, schools, etc.), 

helping to increase the resilience of local communities to serious damages caused by 

river bank erosion. cause. 

- Mitigation of natural disasters is expected to increase due to climate change and 

upstream development (dams and reservoirs). 
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The coastal protection in Kien Giang (West Sea) and Ca Mau (East Sea) is directed to: 

- Prevent loss of productive and residential land in the project area. 

- Protection of the water management system (sea dykes and sluices) which is very 

important for the supply of water for agricultural and aquaculture livelihood models in 

the project area. 

- Better management of mangroves by afforestation and forest rehabilitation (for shrimp 

- mangrove livelihood models, etc.) are important factors in the sustainable livelihood 

development of Kien Giang. and Ca Mau. 

1.1.7. Quantity and scale of the project’s work-items 

1.1.7.1. Construction of Hau river anti-erosion embankment, Chau Phong commune 

section 

The proposed construction solution is building anti-landslide anti-erosion 

embankments, including: prismatic foot is built with sandbags and stone blankets and 

reinforced concrete slope anti-erosion embankment to protect river banks. (Appendix 2. Other 

drawings). 

Proposed construction design: 

Embankment prismatic foot: 

 Crest elevation of anti-erosion embankment prismatic foot: +1.80; 

 Slope coefficient m=33; 

 Structure: Embankment prismatic foot by sandbags; Reinforcing the prismatic 

surface with 0.5m thick stone blanket + geotextile lining; Reinforcing prismatic 

elevation with gabions 2x1x0.5m + geotextile lining; 

 Slope anti-erosion embankment: 

 Embankment crest elevation +4.0m; Embankment foot elevation +1.80 (slope anti-

erosion embankment from prismatic foot to +4.0). 

 Slope coefficient: m= 1.5;  

 Embankment slope structure: concrete components are prefabricated in reinforced 

concrete (RC) beam system + geotextile lining. 

 RC beam system foot is reinforced with RC piles of 0.3mx0.3mx27m. 

 Embankment crest structure: Concrete road: B = 1.5m wide; Vertical drainage 

system; Balustrades protecting concrete piers + steel railings. 
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Figure 1.7: Preliminary design drawing of the anti-erosion embankment solution 

1.1.7.2. Hau river anti-erosion embankment, Ton Duc Thang bridge - Rach Dung section, 

Long Xuyen city, An Giang province 

Proposed construction design: Soft inclined slope embankment using cast concrete self-

reinforcing roof reinforcement. 

Embankments use self-inserted concrete pellets from the level of +3.30 to the base of the foot 

girder, the bottom is 10cm thick macadam and geotextile; mechanical position +0.50 

reinforcement of rock carpet, below is geotextile; Top joist beams, mechanical beam beams by 

reinforced concrete. 

- Length of embankments: 1,936m. 

- Sloping roof m = 2.0. 

- Elevation of embankment foot + 0.50m. 

- Top level of embankment + 3.30m. 

- Top embankment arranged railing. 

+ From the elevation of +3.30 to the elevation of +0.50 with the roof coefficient m = 2 

self-inserted concrete slices. 

+ From the elevation of +0.50 to the riverbed, reinforcing the stone carpets 10x3x0,3 

and 5x3x0,3 with the roof coefficient m = 2,5. 

+ Construction of melaleuca poles> = 4.5cm, L = 5m reinforced embankment +0.50. 

Preliminary design drawing (Appendix 2. Other drawings). 
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Figure 1.8: Typical cross section (preliminary design) 

1.1.7.3. Xeo Nhau Wavebreaker, An Minh district, Kien Giang province 

Dual effects of rising sea levels are very negative: increasing depth, duration and extent 

of inundation. Namely, the intensity and range of impacts of waves and currents on the coastal 

areas increase. This is one of the very important reasons why the coastal erosion process has 

been increasing recently in the coastal areas of Kien Giang and Ca Mau. Therefore, it is 

recommended to select the solution of erosion protection works in coastal areas for this region 

as follows: 

Wavebreaker structure with centrifugal concrete piles 

Wavebreaker is built with 2 rows of D300 centrifugal concrete piles, 2.1m in horizontal distance 

of heart, 0.60m in vertical distance of piles then drop stone into the embankment body with 

height Program of + 1.6m of embankment crest is reinforced by a beam system of 0.3x0.5m 

girder beams and 0.3x0.4m girder bracing for waves to overtap the embankment to reduce wave 

energy while carrying appropriate If they fall inside, causing sediments up to a reasonable level, 

the mangrove trees will regenerate, the protection forests will be restored and the sea dike 

protection will not be broken by strong winds. 

+ Wave breaker: is 10,726m long. 

+ Groynes system applied centrifugal concrete pile technology with the length of 1,466m 
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Figure 1.9: Cross-section (above) and layout of centrifugal concrete pile structure  

 

 

Figure 1.10: Centrifugal concrete pile anti-erosion embankment  
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1.1.7.4. Vam Xoay estuary Wavebreaker, Ca Mau province: Wavebreaker with 

centrifugal RC piles combined with quarry stones  

Wavebreaker are built with 02 rows of centrifugal concrete piles combined with stones 

inwards. The average elevation is + 1.5m (West Sea) and + 2.5m (East Sea). Waves overflowing 

anti-erosion embankment crest will dispel and water will leak through stones and carry 

sediment inwards to make sufficient elevation of sediment for Avicennia tree growing again, 

therefore, protective forest is restored to protect sea dike from being broken by strong winds 

and waves. (Appendix 2. Other drawings). 

 

Figure 1.11: Cross-section (above) and layout of centrifugal concrete pile structure  

 

 

 

Figure 1.12: Wavebreaker with centrifugal RC piles combined with quarry stones 
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Detail  Leghth(m) 

Length of a wavebreaker section 300 

Distance bethween sections 10 

Distance form wavebreaker to shoreline 100-150m 

Distance between groyes 400÷600 

1.1.7.5. Ho Gui wavebreaker, Ca Mau province: Wavebreaker with centrifugal RC piles 

combined with quarry stones  

The structure consists of 2 centrifugal concrete piles of length L = 12m, closed 2.30m 

apart horizontally, the heart distance between piles is 60cm. Inside, we placed drop cajuput 

trees against subsidence and dropped stone D> 30. The top of the pile is connected by a system 

of reinforced concrete beams of size 50x35cm, vertical beams are linked together by a system 

of horizontal beams of size 35x20cm with a distance of 3.0m. 

Detail  Leghth(m) 

Length of a wavebreaker section 300 

Distance bethween sections 10 

Distance form wavebreaker to shoreline 100-130m 

Distance between groyes 500 
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Figure 1.13: Wavebreaker with centrifugal RC piles combined with quarry stones 

2.6 CONSTRUCTION ORGANIZATION MEASURES, CONSTRUCTION 

TECHNOLOGY OF THE SUBPROJECT ITEMS 

1.1.8. Construction measure of River embankment in Chau Phong and Rach Dung areas in An 

Giang province 

a) Construction order:  

- Determining scope of construction ground and material warehouses. 

- Site clearance. 

- Preparation and casting of concrete components (slope components, piles, beams ...) 

- Excavation to open slope. 

- Repairing slope by machine and labor. 

- Driving RC piles. 

- Driving melaleuca piles. 

- Excavation of construction site. 

- Filling and leveling some locations. 

- Installing water supply and drainage pipes and underground cables. 

- Construction of roads, sidewalks, parks, anti-erosion embankment crest. 

- Installation of handrails/guardrails. 

- Decoration and completion of works .... 

b) Excavation to open foundation: 

- Excavation to open foundation and slope: m = 1.50. 

- Transporting soil to storage tanks… 

- Driving RC piles, melaleuca piles... 

c) Construction of anti-erosion embankment: 

- Construction order: 

- Installation of erosion holes, geotextile, and stone blanket. 

- Excavation to open foundation till the anti-erosion embankment foundation. 

- Driving melaleuca piles and anti-erosion embankment center locating piles. 

- Geotextile that packs sand. 

- Construction and installation of self-inserted concrete blocks and locking beams. 

- Construction of guardrail support beams. 

- Construction of guardrail, roads, lighting and decorative electricity. 
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- Completion works. 

d) Construction of drainage system: include the following orders: 

- Locating inlets and outlets. 

- Digging soil to beds of inlets and reinforcing beds with piles. 

- Pouring concrete lining, macadam lining under beds of inlets, and culverts Þ100 across 

road. 

- Installation of reinforcement, pouring concrete inlets. 

- Installation of culvert bearings, culvert pipes Þ60. 

- Pouring concrete on beds of culverts Þ100 across road. 

- Installation of culvert pipes Þ100 across road. 

- Completing soil filling (if any). 

- Construction of the rest parts in sequence. 

- Completion and acceptance. 

e) Construction of road: including the following sequence: 

- Construction of roads including the following order; 

- Filling compacted sand according to design requirements. 

- Lining geotextiles. 

- Construction of road layers in sequence. 

- Completion and acceptance. 

f) Construction of sidewalks  

- Cutting soil, filling soil and compacting soil and sand according to the designed elevation 

and compactness. 

- Filling coarse-grained sand layer of 20cm thick. 

- Assembling curb structures. 

- Pouring concrete layer (M100) for lining 4x6 stones with 10cm thick. 

- Lining M50 mortar of 3 cm thick. 

- Paving tiles 40x40x3cm. 

- Planting trees and grass. 

1.1.9. Construction measure of breakwater in Xeo Nhau areas in Kien Giang province and in 

Ca Mau province 

1.1.9.1. Preparation work 

- Before the start of construction, preparations must be well completed, including 

organizational preparation, construction coordination, internal and external site preparation: 

- Discussing to reach agreements with relevant agencies and units on combining the use 

of construction equipment capacity, local labor capacity, local technical works and systems 

which are currently operating near construction sites, to serve the construction. These works 
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are technical infrastructure systems (transportation systems, power supply networks, water 

supply and drainage networks, communication networks, ...), the works of local construction 

companies, and energy supply facilities. 

- Identifying organizations involved in construction. 

- Signing construction contracts; organizing delivery and receiving of the construction 

packages in accordance with the State documents on construction work delivery and receiving. 

- Building road systems, warehouses for field transshipment, communication lines, 

power transmission lines, transformer stations, water supply pipelines, bridging works, etc. to 

serve the construction of the subproject work-item. 

- Establishing basic system of positioning landmarks to serve the construction of the 

subproject work-item. 

- Organizing site clearance, UXO clearance. 

- Building factories and service structures such as storage system, assembly yard, 

structural components and equipment. 

- Building temporary houses for construction. 

- Ensuring fire-fighting water supply system and fire-fighting equipment, means of 

communication and fire-fighting siren. 

+ Construction measures for site ground: 

- Manual method will be used to clear ground and digging drainage ditches combined with 

filling banks surrounding the site. 

- Building loading and unloading material berths. 

- Leveling construction yards to the elevation of + 1.20m. 

- Filling sand in construction yards at 20cm thick to the elevation of + 1.50m. 

- Building internal construction roads within the construction site. 

- Building workshop and campsite foundation. 

+ Manufacturing prefabricated structures 

Centrifugal piles are manufactured at factory casting yards and transported to the 

construction site by cranes and barges. The fabrication of other prefabricated components must 

ensure the quality of concrete grades and must be sampled for intensity testing before 

fabrication. 

+ Construction of reinforced concrete piles under water 

Because the West Sea tidal regime is very difficult for gathering materials, equipment 

and construction, the contractors should arrange sufficient manpower, material and equipment 

for construction according to the tidal regime to ensure the subproject progress. The 

embankment construction should strictly follow the following steps: 

- Locating route alignment, opening foundation, and building road for construction. 

- Embankment piles are driven by hammer truss for underwater piling. The process of 

pile installation and acceptance must be complied with the sequence of steps of the 

Standard for construction and acceptance of pile foundations: TCVN 9394: 2012. After 
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piles are driven into the designed elevation, pile heads are flatted, reinforced formwork 

is installed, and concreting and maintenance of concrete are implemented as designed. 

- Dropping quarry stones into the embankment body: After reinforced concrete piles are 

driven, quarry stones are dropped into the embankment body by the manual-machine 

combination method that is similar to the method of constructing underwater gabions. 

+ Piling driving sequence: 

- Determining heartline of pile system; 

- Driving positioning piles, installing platform by vibrating hammers and cranes on barges; 

- Using assembled vibratory hammer to drive piles to the elevation of + 1.50m; 

- Positioning guide piles into the platform; 

- Using vibratory hammer combined with guide piles to drive piles to the designed 

elevation; 

- After driving piles for one platform, platform is rotated for driving next section. 

+ Pile driving method: 

This is an important structure. To ensure the continuity, the height of pile caps must not 

be too big difference (ERR deviation ± 5cm). The pile driving is on the water; therefore, crane 

and hammer are placed on the floating system. The platform includes 4m/pile positioning piles 

and I300 shoring system to prevent horizontal and vertical displacement. The construction 

sequence is as follows: 

- Gathering piles at convenient locations on site or on barges; 

- Driving position piles, erection of platform by crane and vibration hammer as designed; 

- Posioning pile heartline by Theodolite machine; 

- Using 25T crane on 600T barge to hoist and erect piles in right positions; fixing piles by 

guide piles; 

- Installation of pile driving diesel hammer (pile driving vibratory hammer) down at pile 

top at the height of + 1.50m, then stop; 

- Installation of guide piles; driving piles down to the designed elevation; 

- After completing the number of piles for a platform, rotate the platform to the next 

section. 

1.1.9.2. Concrete and reinforced concrete 

- Pile cap reinforced steel are produced on the yard of construction site and then transported 

and erected into position. 

- Pile cap reinforcement (M300) are produced at site by mixer and poured into blocks by 

trough. 

1.1.9.3. Lining geotextile underwater 

- Lining geotextile complies with the guidance of 14TCN-110-1996 on the use of 

geotextile in irrigation works. 
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- Geotextile is stretched along the embankment length. At contiguous positions between 

lining stage, stack geotextile edge at 30cm thick and firm geotextile layers by steel pins. Lining 

geotextile should be done when water is still. 

1.1.9.4. Completion of works 

The completion of works is done last, which should be quick and aesthetical. After there 

are the acceptance records, the work will be returned to the Project Owner and the construction 

management agency. 

1.1.9.5. Temporary works for construction 

+ Warehouses and campsites for construction 

The system of auxiliary works include campsites and warehouses. The camp site includes 

house for the Construction Site Commanding Board, houses and working office for staff.... The 

workshop area includes the concrete production area, cement warehouse, sand gravel 

warehouse, reinforcement workshop, formwork workshop, vehicle and machine parking area.... 

Because the construction time is not long, the system of campsite, workshops and warehouses 

should be moderate and economical to reduce workload and save cost for constructing 

temporary structures, ground leveling, site clearance and compensation. 

1.1.9.6. Principle of making general layout of construction site 

The main task of arranging construction site is to correctly solve the construction space 

in order to smoothly complete the construction of the whole embankment within the prescribed 

time with the least manpower, material and equipment. When arranging construction site, the 

following principle must be followed: 

- Temporary structures must not obstruct the construction and operation of the main 

structures. 

- Minimize transportation costs by appropriately arranging temporary structures. 

- As the water flow influences the construction management, it is usual to apply the method 

that concentrates the construction on one side then another side. 

- Ensure labor safety and fire prevention according to the regulations. The rescue and labor 

protection must comply with the current standards. Dangerous warehouses (petrol, 

chemicals) must be located in deserted places away from the central area, living area and 

construction areas. The layout of housing area must be considered with wind direction to 

avoid dust, exhaust fumes from working chains, auxiliary workshops and construction 

facilities, which negatively affects the health of workers. 

- For convenient production and daily life, auxiliary enterprises and auxiliary works, which 

are directly related (machinery repair workshops, mechanical stations, assembly 

warehouses, concrete workshops, reinforcement processing workshops, precast concrete 

workshops...), are arranged together to manage and reduce unnecessary separation. The 

office of the Site Management Board should be located conveniently for construction 

instructions and external communications. 

1.1.9.7. General layout of construction site 

Based on workloads, working and operation plans, construction schedules as well as the 

actual topography of the construction area, the general layout of the construction site will be 

arranged on both sides. Each side will be fully arranged with production area and living area. The 
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production area includes: Construction roads, material gathering yards/berths, warehouses, 

supplies, construction yards, concrete mixing station, formwork processing yard, reinforcement 

yard, beam casting yard, bridging work, valve assembly and fabrication yards... The living area 

includes: Site commanding office, houses for technical staff, houses for workers, management 

area, kitchen area, bathing area, toilet area... and other equipment area. Materials and equipment 

are transported to the construction site by waterway and can be combined with road transport to 

ensure the most convenient for the construction schedule and to meet the construction progress. 

Construction materials are purchased in the subproject area or in other localities, 

transported by roads or waterway to the site. 

+ Determining general layout elevation of construction site 

The construction site will be leveled and reinforced and campsite is built. Because the topsoil 

is the weak layer, to ensure the construction requirements, after excavating away the organic surface 

layer of 30 cm, the contractor must fill the site with at least 50cm thick of sand (according to the 

requirements for construction on soft soil ground). In order to make the construction site clean and 

dry, the entire surface will be lined with stone of 10cm thick. In addition, construction site elevation 

is guaranteed to be higher than the groundwater level of (30 ÷ 50) cm. The elevation is selected 

same as the ground level of the construction site at +1.20 m. 

+ Arrangement of construction site 

In order to serve the construction, it is necessary to set up construction site, including 

material loading and unloading berths, material gathering warehouses, wood and steel 

processing workshops, campsites and office etc. along with a network of construction roads 

linking with material berths and roads to construction site and internal roads in the construction 

site. The specific locations of these work-items in the construction site are shown in the 

drawings of the general construction layout. 

2.7 LIST OF MACHINERY AND EQUIPMENT 

The list of machinery and equipment for construction is summarized from Table 1.1 to Table 

1.2, which are mostly used, however, the depreciation rate is only 10-20% and they are regularly 

maintained. 

Table 1.1: List of main machines for the anti-erosion embankment construction 

No. Machines Per construction site 
Number of 

construction sites 

1 Excavator 0.8 m3 1 5 

2 Concrete-mixer of 500 L 1-2 5 

3 Compactors 1 5 

Table 1.2: List of machines for the construction of anti-erosion embankments (5 segments) 

No Machines Unit Quantity 

1 Pile drivers item 5 

2 200 T Barges item 5 

3 400 T Barges item 5 

4 150CV Tugboats item 5 
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5 Motorboats item 10 

6 25 T Cranes item 5 

7 <=1.25 m3 Excavators item 5 

8 500 Litre Concrete-mixers item 5 

9 Water Pumps item 10 

10 Jumping jack compactors, needle vibrators item 10 

11 Motor welding machines  item 5 

12 Electric welding machines item 5 

13 Steel bending machine item 5 

14 Steel cutting machines item 5 

15 Electric generators item 5 

The tentative demand for labor includes 150 workers at peak period (Table 1.3) in the 

construction phase and 10-15 workers in the operation phase. In the construction phase, the 

project will arrange camps for construction workers, mobile toilets, health centres, clean water 

tanks... at the construction sites. In the operation phase, operators will be at the site management 

offices. 

Table 1.3: Demand for the construction workforce in the peak period 

Components 
River 

embankments 
Wavebreakers Total 

Number of workers 60 (6 teams) 90 (9 teams) 150 

2.8 IMPACT AREAS 

According to the results of the safeguard policy screening, the project item locations are 

different, independently of each other and have different effects/tasks, therefore the negative 

impacts are local, short-term and unrelated as follows: 

 Construction phase: 

 River anti-erosion embankments: affect surrounding areas with a radius of 10-15m 

along the route. The affection period of each anti-erosion embankment sections is one 

year. This radius is uninhabited and can be controlled by ECOPs and other specific 

measures to be developed for the subproject. 

 Wavebreakers (Ca Mau and Kien Giang): affect surrounding areas with a radius of 80-

100m along the route. The affection period of each wavebreaker is one year. This radius 

is uninhabited and can be controlled controlled by ECOPs and other specific measures 

to be developed for the subproject 

-In the operation phase: the environmental impact is mainly positive. In addition, the 

wavebreakers helps accumulate the alluvi and soil which are then resulting in mangrove 

restoration. After that, local people can practice aquaculture like the shrimp, clams farming.  

Areas of influence of the subproject items are illustrated  

 There are no historical, cultural, spiritual and archaeological sites of interestat all levels 

(local, provincial, national as well as international). 

 Sensitive areas within a radius of 10km are schools, docks, production sites. The 

sensitive receptors are not cultural functions at national as well as international levels. 
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In Ca Mau, there is Khai Long beach site (15km) located near the wave breaker of Vam 

Xoay. The wavebreaker of Vam Xoay is located within the Mui Ca Mau National Park 

(Ramsar site), but the construction site will be located at the sea with the distance of 

120-150m where is the protection forest area previously but already cleared due to the 

eorosion.  In addition, the environmental impact of this wave breaker construction on 

the site is not significant and the scope of influence not to the sensitive receptors. 

 Sensitive natural, social-economic receptors in the subproject area are shown in the map 

and table below 

1.1.10. Closest Natural Habitat/Conservation Area in the project area 

 

Figure 1.14: Closet natural habit/conservation area to the construction area of the 

embankment of Hau rivier, Chau Phong commune, Tan Chau, and Kien Giang-Long Xuyen 

canal, Long Xuyen city, An Giang 

Table 1.4: Distance from natural habit/conservation area to the embankment of Hau rivier, 

Chau Phong commune, Tan Chau, and Kien Giang-Long Xuyen canal, Long Xuyen city, An 

Giang  

Province Proposed works Sensitive receptors Distance (km) Remark 

An Giang  

Embankment to 

prevent erosion in 

Hau River in Chau 

Phong commune  

Tra Su Melaleuca forest (Van Giao commune, 

Tinh Bien district) located on the area of 845 

hectare and the buffer area of 643 hectare. It's 

just away from the border of Vietnam - 

Cambodia 10 km. Trà Sư Melaleuca forest on 

the travel route of Cấm mount, Sam mount... In 

Trà sư mangroves there're 140 kinds of plant, 

most of plants in Trà Sư mangroves forest are 

melaleuca. Trà Sư mangroves forest is also 

home of 11 kinds of animals, 22 kind of 

22km  

Ba Chua Xứ 

Temple 

Trà Sư Melaleuca forest 
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Province Proposed works Sensitive receptors Distance (km) Remark 

reptiles, 70 kind of birds, many of them are in 

the "red book". 

 
 

 Tram Chim National Park 50km  

 Bà Chúa Xứ Temple 9km  

Embankment to 

prevent erosion in 

Long Xuyen city, 

from Ton Duc 

Thang bridge to 

Dung canal (L = 

2km);  

Tram Chim National Park 45km  

 

Tra Su Melaleuca forest 68km  

 

Xeo Nhau 

wavebreaker 
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Figure 1.15: Some Closet natural habit/conservation area in the construction area of the wave 

breaker in Xeo Nhau area, An Minh, Kien Giang 

Table 1.5: Distance from Closet natural habit/conservation area to the waver breaker Xeo 

Nhau area, An Minh, Kien Giang 

Province Proposed works Sensitive receptors Distance (km) Remark 

Kien 

Giang 

Embankment to 

prevent erosion in 

Xeo Nhau area, 

Anh Minh district, 

Kien Giang 

province, with the 

length of 14 km  

U Minh Thuong National Park with an area of 

21,107 ha (U Minh Thuong National Park has 

been recognized as ASEAN Heritage in 2012, 

the 22228th Ramsar site of the world, and the 

8th Ramsar site of Vietnam in 2015 

 

24km  

  
Xeo Nhàu fishing quay 1km   

  

Residential areas belong to Tan Thanh, Dong 

Hung A and Van Khanh Dong commune are 

located far from the project area. 

1-1,5km  

 

Wavebreaker in Ho Gui 

 

Wavebreaker in Vam Xoay 
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Figure 1.16: Some Closet natural habit/conservation area in the construction area of the wave 

breaker in Ho Gui and Vam Xoay area, Ca Mau 

Table 1.6: Distance from Closet natural habit/conservation area to the waver breaker Ho Gui 

and Vam  

Province Proposed works Sensitive receptors Distance (km) Remark 

Ca Mau 

Embankment to 

prevent erosion in 

Vam Xoay estuary 

(L = 4.87 km)  

Mui Ca Mau National Park with an area of 

41,862 ha, of which the inland area is 15,262 

ha, and the coastal area is 26,600 ha. This 

National Park has been recognized as a World 

Biosphere Reserve by UNESCO, ranked as the 

5th Ramsar site in Vietnam. 

Mui Ca Mau national park located in the 

Mekong Delta province of Ca Mau, has 

tremendous biodiversity, with 93 species of 

birds, 26 species of mammals, 43 species of 

reptiles, nine species of amphibians, 233 fish 

species, and many other rare species such as 

gray-foot pelicans, otters, and black-back box 

turtles. Mui Ca Mau covers three communes 

with a total of 42,000 hectares. The site also 

provides important stopover and wintering 

habitats for a large number of water birds. 

0 km Embankment to 

protect the Mui Ca 

Mau National 

Park from current 

erosion of 

mangrove forest 

area of the Park. 

Embankment is 

located at the area 

around 100-150m 

far from the 

shoreline. No 

mangrove forest 

area would be 

required. 

 

Embankment to 

prevent erosion in 

Ho Gui area (L = 

3.5km)  

Mui Ca Mau National Park 

 

65km  

1.1.11. Sensitive receptors in the project area 
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Figure 1.17: Some sensitive subjects in the construction area of the embankment of Hau 

rivier, Chau Phong commune, Tan Chau, An Giang 

 

Ha Bao port 

 Chau Phong highschoul 

 Chau Phong kindergarten 

Dr nghia clinic 

Chau Phong B 

primary 

school 

Chau Phong medical station 

Irrigation Intake point 

 Chau Phong A primary school 

Water Su;ply  

Station 

The mosque 

Chau Phong cultrual 

house 

Chau Pong temple 
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Table 1.7: Distance from sensitive receptors to the embankment of Hau rivier, Chau Phong 

commune, Tan Chau An Giang  

No. Sensitive receptors  Nearest distance to the embankment (m) 

1.1 Chau Phong kindergarten 

 

 

 

 

 

 

 

500m from the embankment 

 Irrigation intake 

 

 

 

 

 

 

 

 

Right at the embankment. Water intake for 

irrigation in the rice field 

1.2 Doctor Nghia clinic 

 

 

 

 

 

 

200m, located on the provincial road 

1.3 

  
Chau Phong A primary School  

200m, located on the provincial road 

1.4 Ha Bao port 

 

 

 

 

 

 

The embankment cross the Ha Bao port 

1.5 Chau Phong Medical Station 200m, located on the provincial road 
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No. Sensitive receptors  Nearest distance to the embankment (m) 

 

1.6 Chau Phong High School 

 

200m, located on the provincial road 

1.7 Chau Phong A primary School  

 

 200m, located on the provincial road 

1.8 Chau Phong Water supply 

 

 800m, located at the left bank of Hau river, 

the section is not expected to be 

embankmented  under the project area  

 The mosque 

 

 900m and 950m, located at the left bank of 

Hau river, the section is not expected to be 

embankmented  under the project area 

 Chau Phong cultural house 

 

 

1000m, located at the left bank of Hau river, 

the section is not expected to be 

embankmented  under the project area  
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No. Sensitive receptors  Nearest distance to the embankment (m) 

 Chau Phong temple 

 

 1500m, located at the left bank of Hau river, 

the section is not expected to be 

embankmented  under the project area 

Figure 1.18: Some sensitive subjects in the construction area of the embankment of Kien Giang-

Long Xuyen canal, Long Xuyen city, An Giang  

Hoa Mi kindergarten 
Huynh Phuoc Pagoda 

Binh Khanh Secondary 

School 

Vanh Khuyen kindergarten 

Small park 
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Table 1.8: Distance from sensitive receptors to the embankment of ien Giang-Long Xuyen 

canal, Long Xuyen city, An Giang  

No. Sensitive receptors  Nearest distance to the 

embankment (m) 

2.1 Hoa My Kindergarten, Binh Khanh ward, Long 

Xuyen city  

 

 30m close to the staring point of the 

embankment, located on crossroad 

between Vo Van Hoai and Nguyen Tri 

Phương road 

2.2 Huỳnh Phước Pagoda 

 

 50m close to the embankment, not 

located directly on the Vo Van Hoai 

road (embankment section) 

2.3 Binh Khanh Secondary School  

 

 500m close to the embankment, not 

located directly on the Vo Van Hoai 

road (embankment section) 

2.4 Small park, next to Thong Luu bridge 

 

 

 

 

 

 

 

Small park, next to Thong Luu bridge, 

on the Vo Van Hoai rout 

  

2.5 Vanh Khuyen Kindergarten, Mỹ Khanh 

commune Long Xuyen city  
 
 
 
 
 
 
 

 200m close to endpoint of the 

embankment, located directly on the 

Vo Van Hoai road (embankment 

section) but  
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Figure 1.19: Some sensitive subjects in the construction area of the breakwater of Xeo Nhau 

area, An Minh, Kien Giang 
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Table 1.9: Distance from sensitive receptors to the breakwater of Xeo Nhau area, An Minh, 

Kien Giang 

No. Sensitive receptors   Nearest distance to the embankment 

(m) 

1.1 Xeo Nhau fishing port 

 

 700m far from the starting point  

1.2 Tan Thanh 1 Primary school  1000m far from the embankment 

1.3 Tan Thanh CPC 

 

 

 

 

 

 

 

 

 

 3000m far from the embankment 

1.4 Dong Hung A CPC 

 

 

 3000m far from the embankment 

1.5 Van Khanh Dong CPC 

 

 

 

 

 

 

 

 

 

 3000m far from the embankment 
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Figure 1.20: Some sensitive subjects in the construction area of the breakwatert of Vam Xoay area

Dat Mui kindergarten 

No. Sensitive receptors   Nearest distance to the embankment 

(m) 

1 Construction of wavebreakers    

1.1 Natural marine habitat near Cape Ca 

Mau National Park  

 Impact on mangroves near the 

construction site. 

 Impact of wastewater, solid waste  

 Impact on benthic plants and zoobenthos  

    

Dat Mui clinic 

No. Sensitive receptors   Nearest distance to the embankment 

(m) 

1 Construction of wavebreakers    

1.1 Natural marine habitat near Cape Ca 

Mau National Park  

 Impact on mangroves near the 

construction site. 

 Impact of wastewater, solid waste  

 Impact on benthic plants and zoobenthos  

    

Dat Mui market 

No. Sensitive receptors   Nearest distance to the embankment 

(m) 

1 Construction of wavebreakers    

1.1 Natural marine habitat near Cape Ca 

Mau National Park  

 Impact on mangroves near the 

construction site. 

 Impact of wastewater, solid waste  

 Impact on benthic plants and zoobenthos  

    

Temple 

No. Sensitive receptors   Nearest distance to the embankment 

(m) 

1 Construction of wavebreakers    

1.1 Natural marine habitat near Cape Ca 

Mau National Park  

 Impact on mangroves near the 

construction site. 

 Impact of wastewater, solid waste  

 Impact on benthic plants and zoobenthos  
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Table 1.10: Distance from sensitive receptors to the breakwater in Vam Xoay area, Dat Mui 

commune, Ca Mau province  

No. Sensitive receptors   Nearest distance to the breakwater (m) 

1.1 Dat Mui CPC 

 

 

 

 

 

 

 

 700m far from the breakwater 

1.2 Dat Mui kindergarten 

 

 

 

 

 

 

 

 750m far from the breakwater 

1.3 Dat Mui Clinic 

 

 

 

 

 

 

 

 800m far from the breakwater 

1.4 Dat Mui market 

 

 

 

 

 

 

 

 500m far from the breakwater 

1.5 Local temple 

 

 

 

 

 

 

 

 

 450m far from the breakwater 
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2.9 DEMAND AND SOURCE OF CONSTRUCTION MATERIALS 

1.1.12. River anti-erosion embankment in Chau Phong and Kien Giang-Long Xuyen canal in 

An Giang province 

Table 1.11: Demand of construction material for river embankment in Chau Phong  

No. Items Unit Amount 

1 Filled sand m3 1,000.00 

2 Excavated sand 100 m3 56.46 

3 Sandbags m3 243,555.00 

4 M150 concrete m3 425.00 

5 Producing reinforced concrete M200 m3 843.75 

6 Producing reinforced concrete M250 m3 862.50 

7 Erection of steel reinforcement D  <= 

10mm 

ton 212.81 

8 Erection of steel reinforcement D  <= 

18mm 

ton 103.50 

9 Formwork 100m2 45.00 

10 Rock carpet 3x10x0.3 m each 5,059.00 

11 Geotextile 100m2 1,986.28 

 

Table 1.12: Demand of construction material for river embankment of Long Xuyen  

No. Items Unit Amount 

1 Filled sand 100 m3 33.16 

2 Excavated sand 100 m3 33.84 

3 Sandbags m3 28,330.92 

4 Concrete Lining M100 m3 1,580.23 

5 Rock concrete 1x2 M250 m3 602.55 

6 Rock concrete 1x2 M200 m3 2,077.91 

7 Rock concrete 1x2 M150 m3 586.98 

8 Macadam 1x2 100m3 16.81 
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No. Items Unit Amount 

9 
Erection of steel reinforcement D  <= 

10mm 
ton 64.59 

10 Formwork 100m2 369.40 

11 pre-fabricated concrete slabs block 85,998.00 

12 Reinforced melaleuca poles 100m 4,639.68 

13 Rock carpet 3x10x0.3 m each 569.00 

14 Rock carpet 5x3x0,3 m each 490.00 

15 Geotextile 100m2 383.80 

14 Tiling Terrazo brick m2 7,337.20 

15 Plating grass m2 523.48 

Sources of construction material in An Giang province for the work item of river embankment 

in Chau Phong commune and Rach Gia-Long Xuyen canal in Long xuyen city: 

- Stone: fromAntraco quarry in Tri Ton, the amount of stone in the work used for 

building, paving stone and mixing concrete mortar. 

- Construction sand and gravel: An Phu and Tan Chau town. Large-grained sand is mainly 

used to mix concrete mortar, black sand to level construction sites, embankments and 

roadbeds. 

- Other materials: Other materials such as iron, steel, cement, sand sacks ... are provided 

from material dealers in An Giang Province. 

- Specific materials such as geotextile, stone carpets, ... can be purchased in Ho Chi Minh 

City, Can Tho. 

1.1.13. Wavebreakers in Xeo Nhau area, Kien Giang province 

Table 1.13: Demand of construction material for embankment protect erosion in Xeo Nhau 

area, An Minh district, Kien Giang province 

No. Items Unit Amount 

1 Produce working platform ton 14.66 

2 Shaped steel 100m 338.72 

3 Underwater working platform ton 1,259.69 

4 Prestressing reinforced concrete piles 100m 3,108.23 

5 Melaleuca poles L=5m each 20,490.00 

6 Melaleuca poles L=4m each 29,368.00 
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No. Items Unit Amount 

7 Concrete rock beams 1x2, grade 300 m3 4,416.32 

8 Erection of steel reinforcement D  <= 10mm ton 50.65 

9 Erection of steel reinforcement D  <= 18mm ton 248.55 

10 
Raft made of melaleuca piles weighing <2 tons 

< 2 ton 
each 2,276.67 

11 Rock dropped into the embankment body m3 40,854.15 

12 Formwork 100m2 329.27 

13 Geotextile 100m2 229.17 

14 Screw 10 each 512,250.00 

Sources of construction material in Kien Giang province  

- Sand, stone and gravel: are purchased from sources in the province or at factories in 

neighboring provinces such as An Giang, Dong Thap, Vinh Long, Ben Tre, Can Tho. 

- Steel, cement: purchased from sources in the province or at factories in neighboring 

provinces such as An Giang, Kien Giang, Dong Thap, Vinh Long, Ben Tre, Can Tho. 

- Cajuput: bought from sources in the province or neighboring provinces such as Ca Mau, 

Hau Giang, Dong Thap, Vinh Long, Can Tho. 

- Particularly centrifugal piles are manufactured in the factory and transported to the site 

by barges. 

1.1.14. Wavebreakers in Vam Xoay and Ho Gui area in Ca Mau province 

Table 1.14: Embankment prevents coastal erosion in Vam Xoay estuary, Dat Mui 

district, Ca Mau province 

No. Items Unit Amount 

1 Produce working platform ton 129.19 

2 Shaped steel 100m 187.68 

3 Underwater working platform ton 1,320.91 

4 Prestressing reinforced concrete piles 100m 1,476.89 

5 Melaleuca poles L=5m each 12,653.00 

6 Melaleuca poles L=4m each 15,039.00 

7 Concrete rock beams 1x2, grade 300 m3 2,128.46 

8 Erection of steel reinforcement D  <= 10mm ton 12.56 
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No. Items Unit Amount 

9 Erection of steel reinforcement D <= 18mm ton 44.44 

10 Melaleuca poles Pole 1,287.00 

11 Rock m3 65,093.71 

12 Formwork 100m2 368.24 

13 Geotextile 100m2 439.60 

14 Screw 10 each 261,375.00 

Table 1.15: Embankment prevents erosion in Ho Gui estuary, Dam Doi district, Ca Mau 

province 

No. Items Unit Amount 

1 Produce working platform + pile ton 13.50 

2 Construction of pile 100m 53.28 

3 
Prestressing reinforced concrete piles D300, 

12m in length 
pile 8454 

4 
Construction of prestressing reinforced 

concrete piles 
100m 1014.48 

5 Melaleuca poles 4,7 m, 1,40x4,7m 100m 509.2 

6 Macadam 1x2 m3 177.53 

7 Concrete lining M 150  163.35 

8 Concrete rock beams 1x2, M300 m3 1061.55 

9 Concrete for hollow structure M400 m3 2948.35 

10 Erection of steel reinforcement  D  <= 10mm ton 121.99 

11 Erection of steel reinforcement D  <= 18mm ton 268.79 

12 Foundation pit m3 93.24 

13 Install melaleuca poles: 1,45 x4,7m Grill 536 

14 Installing hollow components each 333 

15 Rock m3 48151.65 

16 Formwork 100m2 108 
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No. Items Unit Amount 

17 Geotextile 100m2 700 

Sources of construction material in Ca Mau province  

- Sand: is taken from granaries, materials agents in the city. Ca Mau or if required for 

large quantities can be obtained in Cai San (Can Tho) or in Long Xuyen (An Giang). 

Transported mainly by waterway. Transport distance from city center of Ca Mau to the 

construction site 

- stone and gravel: is taken from mines in Ca Mau or Long Xuyen, transport mainly by 

waterway. 

- Steel, cement: cement can be obtained from TP. Ca Mau 

- Cajuput: bought in Ca Mau source. 

- Particularly centrifugal piles are manufactured in the factory and transported to the site 

by barges. 

2.10 DISPOSAL SITES AND TRANSPORTATION ROUTES 

1.1.15. Transportation of construction materials 

Construction of the river embankment: Taking advantage of the favorable condition in the 

upstream area of Hau river as well large and intermittent canal system, the material will be 

transported to the construction sites by waterway. The material used for the embankment 

construction is purchased from Tan Chau town nearby and transported along rivers and canals 

like Hau River (about 10 km), Tan Chau canal (15 km), Tan Lap canal (6km),  

 

 

 

 

 

 

 

 

 

 

Figure 1.21: Waterway transportation of material to Chau Phong commune  

- For the Long Xuyen city's works: Basically, the transport routes are at the beginning of canals 

and near inter-hamlet and inter-commune roads. However, the road traffic situation in the 

subproject area is still very limited because many areas do not have roads or there are paths for 

2-wheel vehicles or pedestrians. As such, the transportation by waterway will be prioritized.  
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The material used for the embankment construction is purchased from An Phu, Tan Chau town 

Chau Doc city and Can Tho city and transported along rivers and canals like Hau River (about 

50 km), Hau river (65 km from Can Tho),  

 

 

 

 

 

 

 

 

 

 

Figure 1.22: Waterway transportation of material to Long Xuyen city  

Construction of the breakwater in Ca Mau and Kien Giang province: water transport does 

play an important role and mainly in the subproject area. Ca Mau and Kien Giang provinces 

have the mostdense and developed waterway transport in the Mekong Delta region. There are 

large rivers and branch canals which are very convenient for inter-regional and internal 

transportation. Even in some areas where there is no road traffic except waterway, so traveling, 

trading from house to house or inter-hamlet, inter-commune by boats is also a prominent feature 

in the daily life of people here. However, up to now, Ca Mau and Kien Giang provinces have 

exploited this strength naturally without investment to improve the efficiency of this 

exploitation strength (including building ports and dredging canals). Currently, most of water 

transport vessels that navigate passengers and cargoes via temporary and spontaneous wharves 

and manual loading and unloading, making vessels and equipment efficiency low. 

- Breakwater in Xeo Nhau area, Kien Giang province: construction materials will be 

purchased from An Giang (Chau Doc or Long Xuyen City) and transported via Hau 

River (50km) and then transfer to Kien Giang-Long Xuyen canal (120km) to Rach Gia 

city. From hear, material will be transport to the westsea toward project area (50km)  

- Breakwater in Vam Xoay area, Ca Mau province: construction materials will be 

purchased from Ca Mau city and transported via Ganh Hao River (10km), Bay Hap 

(50km) and then transfer to Tac-Nam Can canal (15km) to Cua Lon river (16km). From 

the area of Vien An commune, material will be transport via Ong Trang canal (20km) 

to Tau canal toward project area (12km) in Vam Xoay area. 

- Breakwater in Ho Gui area, Ca Mau province: construction materials will be purchased 

from Ca Mau city and transported via Ganh Hao River (10km), Bay Hap (50km) and 

then transfer to Tac-Nam Can canal (15km) to Cua Lon river (40km). From the area of 

Tam Giang commune, material will be transport via Dam Doi river (15km) to toward 

project area in Ho Gui area. 
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Figure 1.23: Waterway transportation of material to Ca Mau  

1.1.16. Transport of excavated soil 

Among the subproject items, the wave breaker does not require excavation and filling, only the 

embankment will take out excavate soil with a smaill volume, and the soils are used up for 

filling the embankment and covering the embankment slope. Particularly, during the 

consultation with the local community, some households (Mr Pham Van Phuong, Ms Pham Thi 

My Tuyen) living in the left bank of the Hau river in Vinh Loi 2 village, Chau Phong commune 

have expressed the interest to use the excavate soil for filling their garden due to their land are 

lower than the existing road (-2,6m).   

Table 1.16: Quantity of waste soil (m3) from subproject construction 

No. Works items Excavated soil Filling soil Waste soil 

1 Wave breaker  0 0 0 

2 Embankment  8930 8930 0 

 Total 8930 8930  

 

Figure 1.24: Local community would like to use the excavate soil for filling their low level 

garden upto the level of existing road 

According to the analysis result of soil quality, the concentration of heavy metal (section 3.1.9) 

is much lowever the allowable level and could be reused for leveling and other purposes. In 

addition, as agreed with local authority, there are low level land area could be levelling with 

the such excavated soil. (Appendix 4).  
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2.11 INVESTMENT COST AND TIME SCHEDULE 

The capital structure of the project components is determined based on the current 

regulations of the Vietnamese government, the financial principles of the project, and the 

general principles of the Donor (WB) as follows: 

- Capital borrowed from the World Bank (WB); 

- Reciprocal capital of the Vietnamese Government 

1.1.17. ODA loan 

ODA loan will funds for all construction costs. 

1.1.18. Reciprocal capital of the Vietnamese Government 

1.1.18.1. The reciprocal capital funds for the following works: 

- Compensation and site clearance cost 

- Project Management Unit cost 

- Construction consultancy cost 

- Types of evaluation and verification cost 

- Other costs such as infrastructure insurance and UXO clearance. 

Figure 1.25: The capital structure of the project 

No. Construction 
Construction costs  

(billion VND) 

Total 

investment  

(billion VND) 

1 

Embankment to protect the left bank of Hau River through 

Chau Phong commune, Tan Chau town, An Giang 

province  

209,267,821,565 

 

251,545,883,727 

 

2 

Embankment to protect Rach Gia-Long Xuyen canal from 

Ton Duc Thang bridge to Dung canal, Long Xuyen city, 

An Giang province 

51,420,479,956 

 

63,724,404,055 

 

3 
Breakwater in Xeo Nhau, An Minh district, Kien Giang 

province 

227,301,428,001 

 

273,124,322,920 

 

4 
Breakwater to protect the coastal of Vam Xoai estuary, 

Dat Mui district, Ca Mau province 

145,405,767,654 

 

177,668,270,478 

 

5 
Breakwater to protect the coastal of Ho Gui estuary, Dam 

Doi district, Ca Mau province 

167,786,440,411 

 

198,279,605,673 

 

  Total 
801,181,937,587 

 

964,342,486,852 

 

1.1.19. Capital raising plan  

The project investment capital is mobilized from two sources, ODA and reciprocal 

capital of the Vietnamese Government. 

Of which, ODA is mobilized about 877,248 billion, accounting for 79.60% of total 

investment, while reciprocal capital of the Government is about 224,814 billion, accounting for 

20.40% of the total project investment. 
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1.1.20.  Investment progress 

1.1.20.1. The project is invested for 4 years, 2019 ÷ 2022 

- In 2019: VND 9.38 billion is invested in consulting items to prepare bidding documents 

for project formulation stage; survey documents serving the stage of feasibility study; 

and prepare environmental impact assessment report. 

- In 2020: VND 31.01 billion is invested in preparation and approval of feasibility study 

reports; drawing and approving construction drawing designs; demining; site clearance 

compensation; bidding for construction packages and construction supervision and 

environmental management package. 

- In 2021: VND 632.75 billion is invested in construction items for 05 subproject areas 

and construction supervision. 

- In 2022: VND 429.29 billion is invested to continue construction items for 05 subproject 

areas and construction supervision. 

1.1.21.  Estimated investment divergence 

Table 1.17: Investment divergence 

No. Areas Total investment 2019 2020 2021 2022 

1 
Chau Phong 

commune 
272.83 0.54 6.54 161.75 104.00 

2 Dung canal 80.92 0.47 3.24 45.52 31.70 

3 Xeo Nhau 309.13 4.40 6.85 177.61 120.64 

4 Vam Xoay 244.36 2.17 8.14 137.88 96.16 

5 Ho Gui 194.83 1.80 6.25 109.98 76.80 

 Total 1102.06 9.38 31.01 632.75 429.29 

2.12 PROGRESS OF INVESTMENT 

The project is invested in 03 phases. In which: 

- Phase 1: Project preparation, the investment cost is VND 55,666,023,153, accounting 

for about 5.72% of the total project investment. 

- Phase 2: Implementing the project, the investment costs is VND 913,296,329,150, 

accounting for about 93.88% of the total project investment. 

- Phase 3: Completing the project, the investment cost is VND 3,818,135,905, accounting 

for about 0.50% of the total project investment. 
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CHAPTER 2. NATURAL, ENVIRONMENTAL AND SOCIO-

ECONOMIC CONDITIONS IN THE SUBPROJECT AREA 

Chapter 2 describes: (i) Natural conditions including geographical location, terrain, 

geology, engineering geology conditions, climate, meteorology, hydrology, natural resources 

and minerals; quality of air, water environment; (ii) socioeconomic conditions, natural 

disasters in the area; and (iii) assessment of site suitability of project selection with socio-

economic characteristics of the project. 

2.13 NATURAL CONDITIONS 

2.1.1. Geographic location, topographic conditions, geomorphological condition: 

The project is implemented in 03 provinces in the Mekong Delta of Vietnam, of which 

An Giang is a watershed province and the other provinces (Kien Giang and Ca Mau) are 

peninsula areas. The general characteristics of the terrain of the Mekong Delta are relatively 

flat, mostly averaging 0.7 ÷ 1.2 m high, except for some high hills and mountains in the North 

of An Giang province. Along the Cambodian border with Vietnam, the terrain is the highest, 

the elevation is from 2.0 ÷ 4.0 m, then gradually descends to the plain center at the elevation of 

1.0 ÷ 1.5 m and 0.3 ÷ 0.7 m in tidal and coastal areas. In the left bank of Tien river, alluvial 

deposit of Tien river formed a terrain of sunken valley with sloping northwest to southeast. In 

the area between Tien and Hau rivers, the alluvial also formed two rows of river banks, which 

gradually lowers into the field and forms a low valley in the middle. The right of Hau river 

generally slopes East-West, lowering from Hau River to the West Sea. The coast is usually 

affected by ocean currents - wind and river alluvium formed high sand dunes with convex 

towards the sea, which alternate low-lying areas submerged by tides. The Northeast region, the 

lower catchment of Cai Lon-Cai Be, U Minh Thuong and U Minh Ha rivers are the lower areas, 

with the elevations from 0.3 ÷ 0.7 m, always flooded due to high tide, field rainwater and 

upstream flood water. 

 

Figure 2.1: The topographic map of the Mekong Delta 
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The terrain in An Giang province is higher than the downstream areas. The common 

elevation in the plain is 1 ÷ 2 m. Bay Nui region has about 30,000 m2 of mountainous terrain 

and above +3 to 705 m high at Cam mountain. Chau Phong commune - Tan Chau town belong 

to the delta of An Giang province and are deposited by Hau river, the terrain lowers Northeast 

- Southwest. On the East, Tien river flows northwest-southeast. Hau river on the West is 

adjacent to Chau Doc city. The terrain is divided by vertical and horizontal canals. The natural 

elevation in this area decreases from Long An-Chau Phong road at +5.50 towards Hau river to 

the river bank of +3.50. The right bank of Hau river belongs to Long Xuyen quadrangle (Long 

Xuyen city, Chau Doc town, Chau Phu, Chau Thanh and Thoai Son districts) where the 

elevation varies from 0.8 ÷ 3m and lowers to the west.  

The topography in the subproject area in Kien Giang province was formed during the 

sea reclamation and deposition of coastal sediment. The terrain is relatively flat, the elevation 

of mudflats varies from -1.50m to + 0.50m. The construction sites are in tidal area. 

Ca Mau province is a delta area rich in rivers and canals. The terrain is relatively flat 

and low, tilting North to South, from Northeast to Southwest, the average height is 0.5m to 

1.5m above the sea level. Local low-lying areas of Thoi Binh and Ca Mau connect with Phuoc 

Long, Hong Dan and Gia Rai (Bac Lieu) which relate to the ancient river bed. U Minh and Tran 

Van Thoi sunken areas are inland "hanging basins" which are surrounded by natural dikes of 

the system of Ong Doc, Cai Tau (Vam Xoay), Trem rivers and high ridge of West coast. The 

topography of the province is also divided by the intermittent river system, which embraces 

both favorable and disadvantage conditions for the allocation of water resources in the province. 

The specific terrains in the work items are as follows: The East coast embankments (Vam Xoay 

and Ho Gui) are built on the sea and the land inward is quite low, only from 0.2 ÷ 1.0 m, the 

average is 0.5 m.                                               

2.1.2. Geological and hydrogeological conditions of work 

2.1.2.1. General 

The subproject area is located on a low plain in the Mekong Delta, accumulating layers 

of young quaternary alluvial sediments to ancient Quaternary alluvium. The regional 

stratigraphy is mainly composed of sediments deposited into layers from young Holocene 

alluvial deposits to ancient plextoxene originating from rivers and sea. 

- The young alluvial strata mostly cover the surface with quite large thickness. The 

characteristic of this sediment is that it is in the process of biochemical absorption, water 

saturation, and is starting to consolidate. It is very soft with low load capacity and easily 

deforms. 

- The ancient quaternary sediment strata mainly contains clay, sandy clay, clayey sand, 

distributed at fairly large depths from 16m-50m, which have relatively good load capacity. 

- According to the stratigraphic division by the University of Mining and Geology, the 

quaternary geology in the Mekong Delta region is summarized in Table 2.2. 
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Table 2.1: The stratigraphy of the Mekong Delta   

 

- Tectonic geology: The study area is located in An Bien-Soc Trang area in the 

southwestern edge of Cuu Long Kainozoi basin, arising and developing on the continental crust 

forming into Late Paleozoic - Early Mesozoic. Tectonic activities mainly take place in the 

Paleozoic - Mesozoic foundation which are composed of strongly eroded terrigenous and 

terrigenous formations. 

- Fault: Faults appear in the development areas in 3 main directions: Northeast - 

southwest, Northwest - southeast and meridian. However, they are deep faults hidden under 

thick coverage layers so they do not affect buildings and structures significantly. 

- Earthquake: According to Vietnam’s construction standard TCXDVN 375:2006 

"Design of earthquake-resistant buildings", the ground acceleration peak in the survey area is 

0.0092 and the earthquake grade V is according to the MSK-64 scale. 

During the project implementation, the Southern Institute of Water Resources Research 

carried out the drilling and took samples of 9 mechanical properties in addition to the standard 

penetration test (SPT) at the final 20m depth of boreholes in An Giang province and the Field 

Vane Shear Test  (VST) in boreholes in soft soil layers (in Kien Giang and Ca Mau) herefater.  
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2.1.2.2. Chau Phong commune, Tan Chau town, An Giang province 

Drill 8 holes with a drilling depth of 40m/hole to take experimental samples for the 

stability calculation. Based on the geological description and experimental results of physical 

and mechanical characteristics of the ground in the survey area, the geological conditions in the 

subproject area include the following layers: 

+ Layer 1a: Topsoil.  

+ Layer 1b: Clay mixed with sand, gray brown, red brown, blue gray, soft plastic to 

hard plastic state.  

+ Layer 1: Mud mixed with sand, gray brown, blue gray. 

+ Layer 2: Sand mixed with silty clay, gray-blue, gray-brown, loose to medium state. 

+ Layer 3: Mud mixed with sand, gray blue, gray brown.  

+ Layer 4: Sand, silty clay, gray-blue, gray-brown, porous to medium loose state.  

+ Layer 5a: Clay, brownish gray, soft plastic state.  

+ Layer 5b: Clay mixed with sand, yellow brown, soft plastic state.  

+ Layer 5: Sand, gray brown, blue gray, loose to porous state 

2.1.2.3. Binh Khanh ward and My Khanh commune (Long Xuyen city, An Giang 

province) 

Drill 7 holes with a drilling depth of 40m/holes. The geological conditions in the 

subproject area include the following layers: 

+ Layer (1): Residential land. 

+ Layer (2): Black gray organic clay (CH1). Hard state. 

+ Layer (3): Blue-gray clay (CH2). Melting state.  

+ Layer (4): Clay mixed with little sand, blue-gray (CL1). Melting state.  

+ Layer (5): Blue-gray clay (CH3). Plastic melting state. 

+ Layer (6): Gray blue, brown gray (CH4). Soft plastic state. 

+ Layer (7): Clay mixed with little sand, blue gray (CL2). Hard plastic state. 

+ Layer (8): Clay gray blue, brown gray (CH5). Hard state. 

2.1.2.4. Van Khanh Dong, Dong Hung A and Tan Thanh communes, An Minh district, 

Kien Giang province 

Drill 33 holes with a drilling depth of 40m/holes. The geological conditions in the 

subproject area include the following layers: 

+ Layer 1a: New sediment 

+ Layer 1: Mud, gray blue, dark gray, brown gray 

+ Layer 2: Clay, loam, yellow brown, blue gray, white gray, dark gray, soft plastic to 

hard plastic state. 

2.1.2.5. Dat Mui commune, Ngoc Hien district, Ca Mau province 

Drill 17 holes with a drilling depth of 30m/holes. The geological conditions in the 

subproject area include the following layers: 

+ Layer 1a: New sediment 

+ Layer 1: Mud, gray blue, dark gray, brown gray 

+ Layer 2: Clay, yellow brown, red brown, blue gray, white gray, soft to semi-hard 

state, somewhere mixed with sand. 

2.1.2.6. Nguyen Uan commune, Dam Doi district, Ca Mau province 

Drill 12 holes with a drilling depth of 30m/holes. The geological conditions in the 

subproject area include the following layers: 

+ Layer 1: Clay, gray, gray green, melting state.  
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+ Layer 2: Clay gray, blue gray, soft plastic state. 

+ Layer 3: Yellow-gray clay, white gray, patchy reddish brown.  

2.1.3. Weather and meteorology conditions 

The project's construction works planned in the Mekong Delta region meet the common 

climate characteristics, which is tropical monsoon, quite temperate, hot and humid year-round, 

high temperature base and little change during the year. High sunshine hours and rains are 

distinguished into two distinct seasons. Every year, the whole region is subject to two main 

wind seasons: the northeast-monsoon blows from November/December to April/May of the 

following year and the southwest monsoon prevails from May/June to October/November. The 

Southwest monsoon plays an important role in climate change in the whole region due to high 

humidity, heavy and continuous rainfall during rainy season. The monsoon occurrence and 

intensity influences the climate each year. In general, the rainy season coincides with the 

southwest monsoon period, May-November and lasts 6 ÷ 7 months, and the dry season 

coincides with the northeast-northeast monsoon period, December to April of the following 

year, and also lasts 5 ÷ 6 months. 

Temperature 

The average monthly temperature in the whole region varies at 25.3 ÷ 27.00C, quite 

evenly according to space and time. High temperatures usually occur in April-May, 27.9 ÷ 

28.70C, and low temperatures usually occur in December - January, 25.2 ÷ 25.90C. The 

minimum temperature rarely falls below 200C and the maximum temperature rarely exceeds 

380C. 

2.1.3.1.  Hours of sunshine 

The Mekong Delta is well-known as very high sunshine hours, 2,200 ÷ 2,400 hours per 

year, an average of 6 ÷ 7 hours per day. In March and April, the number of sunny hours is quite 

high with 242-251 hours per month and decreases in the rain season at 120 hours in September. 

From December to April next year the average sunshine hour is > 6.5 hours/day, the average 

sunshine hour of February & March with the most sunshine is > 7 hours/day. During the rainy 

season, the average hour of sunshine is only 4 - 5 hours/day. 

2.1.3.2.  Evaporation 

The annual average evaporation in the whole Mekong Delta on the Piche pipe is 1,000 

÷ 1,300 mm and may reach 4 ÷ 5 mm/day in hot sunny days. In coastal areas and islands, the 

direct evaporation from water surface is much larger, 1,200 ÷ 1,600 mm. In many places, if we 

compare with the annual precipitation, the evaporation is much more, and so does the 

comparison with the monthly precipitation, we can see only in July to October, the rainfall in 

most places exceeds the evaporation and this is the wettest period of year, according to FAO 

standard. 

2.1.3.3.  Humidity 

The air humidity in Mekong Delta is relatively high, 78 ÷82%. The highest humidity 

reaches 100% in heavy rainfall and the lowest humidity is also around 50%. 

2.1.3.4.  Rainfall 

Every year, the average rainfall of the whole Mekong Delta is about 1,400-1,800 mm. 

The West Coast of the Mekong Delta has larger rainfall (2,000-2,400 mm) while the East Coast 

rainfall tends to be small (1,400-1,600 mm). August to October are the months with the largest 
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rainfall of a year, reaching 250-300 mm per month. January to March are the months with the 

least rainfall of the year, usually no rain or insignificant rain. Rainy days in a year reach from 

100 to 140 days, mainly happen on the rainy season months, equivalent to 15-20 days per 

month. 

The Mekong Delta generally faces very few storms. According to the statistics about 

storms/typhoons landing on the East Coast in nearly 100 years recently, only about 30% of the 

storms/typhoons hits the Southern region, of which no more than 10% directly lands on the East 

Coast. In the Mekong Delta, typhoons and worsening southwest monsoon causing heavy rains 

and floods appeared in 1934, 1937, 1947, 1961, 1966, 1978, 1984, 1991,1994, 1996 and 2000. 

Compared to the North region and the Central region, typhoons/storms approach the South more 

slowly, usually from October onwards, sometimes until December. However, storms and floods 

that cause floods in the Mekong Delta result from storms/typhoons hitting Laos’ central-lower 

region, that’s why they often occur around August-September. 

Unlike An Giang inland, Ca Mau and Kien Giang are the coastal areas with distinct seasonal 

climatic conditions (rainy season and dry seasons) and heavy rainfall which concentrates over 

80% in rainy season. In rainy season, if rainwater source is properly used, it is sufficient for 

daily life and agricultural production in the region. Heavy rainfall not only meets the demand 

in rainy season but also can be accumulated for use in dry season. 

2.1.3.5. Wind direction and speed 

Two main wind seasons appear in Ca Mau and Kien Giang every year:  

 Southwest monsoon appears from June to September;  

 Northeast monsoon appears from November to April next year.  

Generally, in the Northeast monsoon season, winds to the East coast will turn clockwise to the 

West coast. In contrast, in the Southwest monsoon season, winds to the West coast will turn 

counterclockwise to the East coast. The windy deviation increases when winds strengthen and 

decreases when winds weaken. In the transitional months, the wind speed is weakening and on 

the two coasts, the two winds are in the same direction, in the sea winds are more homogeneous 

than on land (Error! Reference source not found.).   

The wind speed on the west coast is less than on the east coast. The average wind speed at the 

west coast is 3.6m/s in the northeast monsoon period and 3.4m/s in the southwest monsoon 

period. In the east coast, the northeast monsoon wind speed is about 4.5 m/s and the southwest 

monsoon wind speed is 3.5 m/s, on average. When storms are hitting, wind speeds can reach 

from 15 to 20 m/s. 

Table 2.2: Distribution of wind direction in the east and west coastal areas of Ca Mau 

       Months 

Direction 
I II III IV V VI VII VIII IX X XI XII 

West shore 
            

E SE SE SE SE W W W SW NE E ENE 

East shore             

 NE NE E SE SE SW SW SW SW NW ENE NE 

Source: Vietnam Maritime Administration 
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2.1.4. Hydrological, marine and tidal conditions 

Hydrology 

The hydrological regime in the Mekong Delta is directly affected by the upstream flow, 

the East Sea tide, part of the tide of the Gulf of Thailand, and the rain regime throughout the 

delta. Flood season in the Mekong Delta starts one month slower than in the upstream and two 

months slower than in the plain, starting around June, July and ending in November and 

December. Then ebb season comes. Each season is about 6 months. From Phnom Penh to the 

sea, the Mekong River flows into the Mekong Delta in two branches, Tien River and Hau River, 

where the hydrological regime is thoroughly different from the upstream due to the influence 

of tide from the sea. Thanks to the regulation of Bien Ho lake, the flow into the Mekong Delta 

is more harmonious than in Kratie, when the average flow into Vietnam is about 28,000 ÷ 

30,000 m3/s (the max month is 32,000 ÷ 34,000 m3/s) in flooding season and 3,000 ÷ 5,000 

m3/s in dry season (in the driest month it is 2,200 ÷ 2,500 m3/s). 

The hydrological regime in An Giang upstream province mainly depends on the semi-

diurnal tide regime of the East Sea, the flow of the Mekong River (Tien River and Hau River), 

the rain regime, and the geographical and morphology characteristics of canals and ditches. The 

Mekong River flows through An Giang along two branches of Tien River and Hau River. The 

average annual flow is 13,500 m3/s, 24,000 m3/s in flood season and 5,020 m3/s in dry season. 

The total length of the system of tributaries, natural canals and irrigation canals in the province 

is over 5,500 km (the density 1 km/km2), which is capable of conveying surface water for 

production, daily life and waterway transport. Every year in rainy season, An Giang receives 

floods which becomes flood season where about 70% of the natural area is flooded 1m to 2.5m. 

The flooding duration is 2.5 to 5 months, usually from August 15 to December 20. 

Marine  

Kien Giang is located at the downstream of the fresh water source of Hau river branch 

but at the upstream of the salt water of the Gulf of Thailand. The hydrological regime in Kien 

Giang is governed by three factors: the tide of the Gulf of Thailand, the hydrological regime of 

Hau River and local raining. These factors affect each period and each region. The construction 

site is mainly influenced by the tide of the West Sea. The ebb tide level less fluctuates than the 

peak tide level. The period of lower water level is longer than the period of high-water level. 

The average waterline is close to the ebb tide line. 

Ca Mau coast is more than 254km long, accounting for 1/3 of the coast of the Mekong 

Delta or 7.8% of the national coast. Ca Mau also has many estuaries emptying into the sea such 

as Ganh Hao, Bo De, Ong Doc, Ong Trang, Bay Hap, Khanh Hoi ... On the sea, there are such 

islands as Hon Khoai, Hon Chuoi, Hon Buong and Hon Da Bac, which are very convenient for 

boat/vessel anchorage and shelter from storms and development of marine economy. The 

exploration and exploitation ground of Ca Mau sea is 71,000 km2, which is considered one of 

the four key fishing grounds of the country, with large and abundant seafood reserve. The 

coastal water area is capable of raising aquatic products of high economic value. The system of 

rivers and canals here is intertwined like spider web, accounting for 3.02% of the natural area, 

with many large rivers of deep water level that convey alluvial deposits to inland like: Tam 

Giang, Ganh Hao, Bay Hap, Song Doc, Dam Doi, Trem Trem, Cai Tau (Vam Xoay and Ho 

Gui). The total length of rivers is about 7,000 km. The average density of rivers is 1.34 km/km2. 

The total water surface is 15,756 ha wide, accounting for 3.02% of the province's natural area, 

and is very convenient for waterway transportation. The main rivers are as follows: 

 Cua Lon River (Cai Lon River): 56 km long, originating from the Ong Trang River 

flowing out to Bo De. It is characterized by large water flowing through Nam Can to 

the sea. The river has many mangrove trees, parrots ...  
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 Ganh Hao River: 55 km long, originating from Giong Ke River (Ca Mau), flowing 

through Ao Kho, Muong Dieu canals and then into the sea. The river mouth is nearly 

20m deep, 300m wide. 

 Bay Hap River: 48 km long, originating from Sang Doi Cuong canal, discharging Bay 

Hap mouth. It is 5-6m deep on average. The river mouth is about 500m wide. 

 Ong Doc River: 44 km long, originating from the confluence of Cai Tau River into the 

Gulf of Thailand.  

 Trem Trem River (Trem River): 42 km long from Kien Giang to Cai Tau confluence. 

The average depth is 3-4m, the width is about 80m. 

Tides 

The Mekong Delta is affected by two different tidal systems from the East Sea and the 

West Sea. The coastal strip from Long An to Ca Mau cape is affected by the irregular semi-

diurnal regime. The coastal strip from Ca Mau cape to Ha Tien is affected by the irregular 

diurnal regime. 

The tidal amplitude of the East Sea is wide (3.5 ÷ 4.0 m), up and down twice a day with 

approximately two peaks but the diference is quite large (it often forms the "M" letter). The 

time between two paces and two peaks includes 12.0 ÷ 12.5 hours and the time of a diurnal 

cycle is 24.83 hours. Every month, the tide appears 2 high periods (high tide) and 2 low periods 

(low tide) upon the moon cycle. East Sea tide penetrates into inland canals through the Mekong 

system, Vam Co system, My Thanh and Ganh Hao rivers. Along the Mekong River system, the 

East Sea tide affects Tan Chau and Chau Doc during dry season. Even behind the confluence 

of the Mekong-Bassac and Prek Dam, tidal fluctuations are found. 

 

Figure 2.2: The tide diagram of the East Sea 

The factual documents show that the largest tidal range in the Mekong river estuary is 

3.7 m during the high tide period and 2.7 m during the low tide period, decreasing towards Ca 

Mau cape. The tidal amplitude during the high tide period reaches 3.2m at Ganh Hao estuary, 

3.0m at Bo De and 2.2m at Mui. The tidal magnitude decreases rapidly to Bay Hap estuary at 

1.1m (Error! Reference source not found.). 

Table 2.3: Water levels at Bo De and Ong Trang estuaries 

Location Hmax(cm) Hmin (cm) H (cm) 

Bo De 146 -179 325 

Ong Trang 73 -52 125 

Difference 73 127 200 

The West sea tide is mixed but prone diurnal. The rise tide and ebb tide paces are 

approximately similar, usually lasting from 11.3 ÷ 12.0 hours and the day tide cycle is 24.3-

hours. The maximum tidal amplitude varies 0.8 ÷ 1.2 m. An average tide period inludes 15 
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days. During a year, the highest average monthly water level occurs in November & December 

and the lowest occurs in April & May, coinciding with the lowest water level in Hau River. 

West Sea tide flows into infield canals in the region through Cua Lon, Bay Hap, Ong Doc, Cai 

Lon, Cai Be, Rach Soi and Giang Thanh canals ... 

 

Figure 2.3: The tide diagram of the West Sea 

On the West coast, from Ca Mau peninsula to Ong Trang and Go Cong areas, the tide 

is irregular diurnal (the tide changes twice a day) along the shore. The tidal phase is slower 

from the East Sea to the bay. The tidal current speed reaches 1.2-1.5 m/s on the East coast and 

0.5 - 0.8 m/s on the West coast. During the ebb tidal phase, it has smaller speed. 

 

Figure 2.4: The process of water levels at Bo De and Ong Trang estuaries 

Water flow 

Waterflow caused by winds: During dry season, the cold and saltwater flow from the 

North coincides with the Northeast monsoon, which approaches the Eastern coast of Ca Mau 

peninsula, with an average speed of 0.4 - 0.9 m/s. In this period, sea currents could cause severe 

erosion in the areas that are absent of winds, face unprotected winds and convey mud and sand 

to the South. During rainy season, the southwest monsoon pushes the cold water outward from 

the shore, facilitating the water slides bearing alluvium of the Mekong River to the South. 

  During dry season (Northeastern wind), the flow along the East Coast runs southward 

at an average speed of about 40-90 cm/s, in the case of tidal flow, wind flow, flow densities of 

the same direction - speed can reach 150 cm/s. Reaching Ca Mau peninsula, the flow turns 

Northwest along the West shore - forming the confluence in Mui area, which is the main source 

of sediment on the beach. During the Southwest monsoon season, the flow is contrary - moving 

counterclockwise. The average speed is about 40 - 50 cm/s. The flow of alluvium from this 

period is less. 

 Dạng triều Biển Tây 
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2.1.4.1.  Water level 

The highest water level in Ca Mau province is from the East Sea to the West Sea, and 

vice versa, the lowest water level is from the West Sea to the East Sea. The average water level 

decreases from the field to the East and West seas, showing the process of withdrawing the field 

water to both sides.  

The whole area of Northern Ca Mau is in the area with small tidal amplitude. The 

average annual tidal amplitude here is only 30-50cm, even lower than 30cm in Thoi Binh area. 

In the area near Doc River, the average tidal amplitude is higher, reaching 50-100 cm. The 

average tide amplitude in September is slightly lower than the average annual tidal amplitude.  

The highest tide amplitude is in the Northern part of Ca Mau, which is about 100-150 

cm, and in the lowland tide, the amplitude is lower but still larger than 70cm.  

The Southern Ca Mau area has difficulties in water exchange (low tide amplitude) 

located along the Doc River to the East Sea. These areas locate in Tran Van Thoi, Cai Nuoc 

followed by Tay Dam Doi with tidal amplitude varies from 30-50-100cm. 

2.1.4.2.  Wave regime 

The wave regime in Ca Mau coastal area is quite similar with wind regime. The wave 

regime has two distinct seasons like the wind regime. The Northeast wave frequency peaks in 

November last year to January next year. The wave height in the northeast monsoon is quite 

large and December is typical for the Northeast wave season. Southwest wave frequency peaks 

in August and September. In the Western part of Ca Mau peninsula, the winter wave is more 

scattered, winding to the South (reaching 28%), while the Western wave is about 52%. The 

Southwest monsoon starts in March and ends in September. It can be said that the Southwest 

monsoon season is almost throughout the year. The prevailing wave directions are West 

(62.7%) and Southwest (14.7%). The average wave height is quite large at 1.2m. July and 

August are months with large waves. 

2.1.5. Land resources and current land use status 

Due to different views on how to classify soils, especially acid sulphate soils, there are 

currently three different sources of soil information. This report uses the information of the 

Southern Institute of Agricultural Planning and Projection, classified according to FAO 

standard, with reference to the US classification system (USDA). According to this 

classification, the Mekong Delta composes of 8 main soil groups: (i) alluvial soil, (ii) acid 

sulphate soils, (iii) swampy and peat soils, (iv) sandy soils, (v) saline soils, (vi) gray soil, (vii) 

yellow red soil and (viii) erosion soil.  

The area of acid sulphate soil is mainly distributed in Cho Bung, Bac Dong, Bo Bo, 

Tram Chim (ESIA), TGHT, U Minh Thuong and U Minh Ha. In particular, the agriculture on 

acid sulphate soils in the North East-Bo Bo region is very difficult. At present, the main 

improvement measure for this type of soil is growing pineapple and sugarcane. With the 

exception of 3 groups: swampy and peaty soil, yellow red soil and erosion soil, which are 

mainly used for afforestation, the remaining 5 soil groups can be used for growing rice and 

other crops with different adaptability levels. 

The Mekong Delta is greatly potential for agriculture, fishery and fruit tree cultivation 

due to its large land and suitable for agriculture and fisheries development. However, due to the 

natural conditions, the Mekong Delta land is divided into large areas with the following major 

restrictions: flooded area of about 1.5 million hectares, saline intrusion area of about 1.8 million 
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hectares, acid sulphate area of about 1.2 million hectares, and favorable water resources of over 

1.0 million hectares, in which some areas are both flooded and acidified or both acidified and 

saline... 

The main types of land used for agriculture in the Mekong Delta are: (i) 3-crop land 

(including 3 rice crops, 2 rice crops + 1 vegetable crop or 1 rice + 2 vegetable crops), 

concentrated in the submerged areas of Tien Giang and Long An provinces and part of Dong 

Thap, An Giang, Kien Giang, Can Tho and Hau Giang; (ii) 2-crop land (two rice crops: winter-

spring + summer-autumn crops) in most provinces in the inundated areas on the north of 

Nguyen Van Tiep canal (ESIA), the north of Cai San canal (Long Xuyen Quadrilateral), the 

center West of Hau river, and the east of Nang Ren canal (Ca Mau peninsula); (iii) Land of one 

rice crop is scattered in the provinces in long deep flooded areas, which are acidified and 

acidified in early rainy season, lack of fresh water like in the districts of Tinh Bien, Tri Ton (An 

Giang), Kien Luong and Hon land (Kien Giang), and  remote areas of fresh water produced by 

rainwater in Ca Mau, Bac Lieu provinces and flooded areas in Hau Giang province; (iv) Land 

for perennial crops is distributed in the provinces of Ben Tre, Tien Giang, Kien Giang, Ca Mau, 

Vinh Long, Soc Trang ... and the least in An Giang. 

 An Giang province 

An Giang has 37 different types of soil, forming 06 main soil groups. Alluvial soil is 

mainly, on 151,600 ha, accounting for 44.5%. Most of the soils are fertile because 72% of the 

area is alluvial or contains alluvial, flat terrain, suitable for many types of crops. The province 

has over 583 hectares of natural forests belonging to tropical moist forest, most of which are 

broad-leaved trees, with 154 rare and precious species belonging to 54 families, and 3,800 

hectares of melaleuca forests. After a period of shrinking forest area, in recent years, the 

province has paid much attention to increase forest source. An Giang forest animals are also 

quite rich with many rare and precious varieties. In addition, An Giang has quite abundant 

mineral resources, with fairly reserves of granite of over 7 billion m3, sandstone 400 million 

m3, kaolin 2.5 million tons, peat 16.4 million tons, shells 30 ÷ 40 million m3, and there are 

other types of puzolan, feldspar, bentonite, sand and gravel. Mineral resources can be 

considered as an advantage of An Giang province compared to other provinces in the Mekong 

Delta, where the sources of stone, sand, clay is the precious construction materials, meeting 

great demand of construction materials in the Mekong Delta. 

 Kien Giang province 

In terms of soil, in Kien Giang province, there are the following soil groups: 

 Alluvial soil group 

The area is 70,198 ha, accounting for 11.2%. It is distributed mainly in the West of Hau 

River. This group is favorable for agricultural production, where people can cultivate a variety 

of crops (rice, short-term industrial crops and fruit trees). The soil fertility is relatively high and 

balanced, with less soil chemistry restrictions on plant growth. The texture is fine. The 

mechanical composition mainly contains clay. The adaptability to fertilizer is good with high 

maturity. 

 Alum soil group 

The area is 159,483 ha, accounting for 25.7%. It is distributed in Long Xuyen 

Quadrangle and the central lowland of Ca Mau Peninsula. The characteristics of acid sulphate 

soil are high levels of toxins, weak mechanical properties, and fast cracking when it dry. It can 
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be divided into the following categories: heavy alum soil, medium alum soil, and light alum 

soil. 

- Heavy acid soil: the area is 53,498 ha. It is formed and developed on low terrain, 

difficult draining and mainly distributes from Tri Ton canal to T3 canal, north of Rach Gia 

canal - Ha Tien to Tra Pho – Tra Teng canal (Ha Tien). The soil physical properties: low pH 

(2.4 – 3.7); pHKCl = 2.1 ÷ 3.6; C = 5 ÷ 6; humus = 7 ÷ 9%; N = 0.2 ÷ 0.3; low P2O5, poor Ca2 

+ ... The soil properties are suitable for forestry development. 

- Light and medium acid sulphate soil: the area is about 105,985 ha. It mainly distributes 

in the north of Ha Tien, Hon Dat district (east of Tri Ton canal), north of Giong Rieng district, 

south of Go Quao district. The soil physical properties: pH <4.5; low digesting P2O5; Cl 

<0.05%; SO4 <0.2%; low Na + and K +. 

 Salty soil group 

The area is 59,397 hectares, accounting for 9.3%, there are 2 groups of saline soils and 

low saline soil. 

- Saline soil: 4,443 ha, accounting for 8% of the total saline area in the province. It 

mainly distributes from An Bien and An Minh districts to Ha Tien town. This saline soil is 

mainly due to seawater intrusion into canals and groundwater. 

- Low-saline soil group: 54,954 ha, accounting for 92% of the total area. It mainly 

distributes in Chau Thanh, An Bien, An Minh and Hon Dat districts. Soil properties have tighter 

strength, good water holding and the mechanical composition has a high rate of clay. This soil 

is suitable for rice production combined with shrimp and fish farming for high productivity. 

 Saline alum soil group 

The area is 192,832 ha, accounting for 30.38%. It is divided into 2 types: saline alum 

soil appears in 121,995 ha and more saline alum appears in 70,837 ha. This group is distributed 

mainly in the districts of An Bien, An Minh, Hon Dat, Kien Luong, Ha Tien and Vinh Thuan. 

Light saline soil is suitable for combined agro-forestry production. In areas of high saline soil 

with low-lying terrain, protective forests and melaleuca forests are planted. 

 Peat soil group 

The area is 13,443 ha, accounting for 2.11%, of which alum peat occupies 4,099 ha, 

saline peat occupies 5,841 ha. This soil group is formed on land with medium to low terrain 

under the melaleuca forest coverage, mainly concentrates in Vinh Thuan, An Minh, Kien 

Luong, Ha Tien and Hon Dat. Depending on the thickness of thin peat layer, salinity potential 

varies. 

 Mountainous soil group 

The area is 4,525 ha, accounting for 0.71%. This soil appears in rock mountains or rocky 

foothills. In the process of mechanical and chemical erosion of soil, the soil fertility has been 

greatly reduced, significantly mixed with rocks, exposed rocks, hard, acidified. The soil 

concentrates in Phu Quoc and Kien Hai and makes little sense in agricultural production. 

 Disturbed soil group 

The area is 56,845 hectares, accounting for 8.95%, including: perennial crop land, land 

used for transportation, irrigation, land for short-term plants and crops of all types. 
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 Ancient alluvial soil group 

The area is 1,154 ha, accounting for 0.18%. This soil develops mainly on medium and 

hard terrain. It mainly appears in Tan Hiep, Go Quao and Chau Thanh. 

 Other soil group 

76.646 hectares, accounting for 12%, including hills, rivers, lakes. 

 Ca Mau province 

According to the survey documents on coastal land resources and Ca Mau coastal land by 

the Southern Institute of Planning and Agricultural Design, land in coastal districts in particular 

and in coastal area of Ca Mau province in general is formed on young, Holocene sediments such 

as river sediments or river - marine sediments, river - marsh sediments, marine - marsh sediments, 

marine sediments and marsh sediments, which are mostly affected by saline alum. In general, soil 

is young, newly reclaimed and used, with average fertility, high organic matter content but due 

to salinity alum, there are limitations to agricultural production (Figure 2.3). 

According to the statistics on the land use in Ca Mau province in the period of 2010-

2015: Agricultural land and residential land are quite stable over the years and other types of 

land little fluctuate (Table 2.4). 

Table 2.4: Changes in land use in Ca Mau province over the years 

No. Classification 
Area (ha) 

2010 2011 2012 2013 2014 2015 

1 Agricultural land 464,249.31 463,246.95 462,922.75 462,708 460,847 460,847 

3 Residential land 6,260.51 6,302.26 6,319.04 6,340.67 6,450.00 6,450 

4 Specialized land 26,934.39 27,872.89 28,179.05 28,374.97 23,713.00 23,713 

5 Unused land 8,976.27 8,545.27 8,544.76 8,543.03 4,890 4,890 

6 Other land 23,066.30 23,519.41 23,521.18 23,519.96 26,244 26,244 

 Total area 529,486.78 529,486.78 529,486.78 529,486.78 522,144.00 522,144 

Source: Statistical yearbook of Ca Mau province, 2016.  

Main soil categories:  

- Sandy soil: cover an area of 671 ha, distributed mainly in Ngoc Hien district. 

- Saline soil: the area is 212,877 ha, accounting for 39.95% of natural area, distributed 

in many areas like Dam Doi, Phu Tan, Tran Van Thoi. This land contains smoother mechanical 

composition with the presence of potential acid sulfate soil or acid sulfate soil. All saline soils 

in the coastal area are affected from seawater with varying salinity levels, such as high salinity, 

medium salinity, and low salinity. This land is mainly used for coastal mangrove plantation, 

brackish and brackish shrimp farming, a small number of areas are planted with fruit trees.  

- Acid sulfate soil: cover an area of 279,928 ha (52.53% of the natural area), accounting 

for most of the land, distributed mainly in U Minh, Tran Van Thoi, Ngoc Hien and Nam Can 

districts. Currently, the alum soil is being used for a variety of purposes such as planting of 

mangrove, melaleuca, annual trees, fruit trees and raising aquaculture. Note, the depth and 

thickness of acid sulfate soil layers are a high change in areas, or even in each area. 
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- Peat soil area is 8.903 ha, distributed mainly in melaleuca forest area (U Minh Ha NP). 

However, after the fire of melaleuca forest in 1982 and 2002, the area of thick peat layer was 

reduced so much, there are only about 5,000ha. 

- Mudflat soil area is about 12,193ha, mainly distributed in the southwest of Ngoc Hien 

district, Nam Can district and Phu Tan district. This is a very young land, which contains wholly 

soft mud layer and composes with organic residues. 

 

Source: Southern Institute of Agricultural Planning and Projection 

Figure 2.5: The soil map of Ca Mau province 

2.1.6. Water resources 

2.1.6.1. An Giang province 

 Surface water 

An Giang's surface water resource relies mainly on fresh water in rivers, lakes and 

wetlands. Abundant fresh water source from 02 major rivers flowing through the province is 

Tien river (80 km long) and Hau river (100 km long). The annual average of Tien and Hau 

rivers is about 13,500 m3/s, the flood season flow is 24,000 m3/s, and the dry season flow is 

5,020 m3/s. Tien River flows through Tan Chau, Sa Dec and Vinh Long and divides into many 
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distributaries into the East Sea at 6 estuaries: Tieu, Dai, Ba Lai, Ham Luong, Co Chien and 

Cung Hau. Hau river flows through Chau Doc, Long Xuyen, Can Tho and then divides into 3 

distributaries into the East Sea at the estuaries: Dinh An, Bassac and Tranh De. 

According to An Giang Environmental Status Report in 2011-2015, changes in surface 

water quality in inland canals of An Giang province are less volatile than in Tien and Hau rivers. 

One of the causes of polluted surface water in canals is due to waste water from agriculture and 

aquaculture activities. Waste discharge from enclosed dike areas, aquaculture tunnels, 

combined with spring tide regime limits water dilution and self-clean ability. The WQI 

evaluation results show that the water quality in inland canals is suitable for irrigation and water 

transportation only. At the same time, the observation results in inland canals show that: highly 

polluted areas are Vinh Te canal, Tam Ngan canal, Bay Xa canal, Ong Chuong canal. Especially 

in 2014, it was found that Muong Khai area (Hiep Xuong commune, Phu Tan district) had 

organic pollution and toxic algae that could affect local people health and is not suitable for 

living purposes. 

 Groundwater 

Groundwater is a form of underground water, stored in layers of sedimentary rocks such 

as sediments, grit, silty sand, in fissures, below the earth's surface, which can be exploited for 

human activities. According to the depth, groundwater can be divided into groundwater surface 

water and groundwater deep water. According to the Geological - Hydrological Federation, 

underground water along Hau River and the Northwestern part of the province can be exploited 

at a depth of 80 -100m and 250-300m. Industrial exploitation reserves can be reached 30,000 

m3/day and potential reserve can be reached 85,000 m3/day. 

The current groundwater in An Giang is not much exploited on the industrial scale. In 

Long Xuyen city, drilled wells in Vam Cong area, My Thoi ward with a depth of 280-300m, 

with an output of about 50 ÷ 70 m3/h scattering in rural areas. People use drilled wells to exploit 

underground water for domestic water supply. 

2.1.6.2. Kien Giang province 

 Surface water 

Kien Giang province is located at the end of the fresh water source of Hau river branch 

but is the saline upstream of Rach Gia bay. Therefore, compared to other provinces in the 

Mekong Delta region, Kien Giang is one of the provinces with limited surface water resources. 

The main surface water source in Kien Giang province is provided by rainwater and 

Hau river through Rach Gia canal, Vinh Te canal, Cai San canal, Thot Not canal, Kinh Xang 

canal, Chuong Bau canal, Thac Lac - O Mon canal, KH3, KH6, KH7, KH 8, KH9 ... The whole 

province has 3 large rivers flowing through: Cai Lon River, Cai Be River and Giang Thanh 

River. Cai Lon and Cai Be rivers originate from Hau River and flow into Rach Gia Bay. Giang 

Thanh River originates from Cambodia and flows into the Gulf of Thailand. 

Cai Lon River: the length is 60 km; the average surface is 600 m wide; the average depth 

is 8-12 m. Cai Lon River is the main drainage for the western region of Hau River and U Minh 

Thuong and is the saltwater transmission line penetrating deeply into fields. The measured flow 

in Dong Yen and Tac Cau is 152 m3/s in rainy season and 42 m3/s in dry season. Cai Lon River 

plays an important economic role for Kien Giang province, which drains water in rainy season 

and supplies fresh water to U Minh Thuong area through Quan Lo-Phung Hiep irrigation canal. 
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It is also an important waterway for Kien Giang province in particular and other provinces in 

U Minh Thuong area in general.  

Cai Be River: the length is 92 km long; the average width is 60 - 80 m; shallow bed 

elevates -3.5 to -8.5 m; the river mouth is 200 - 500 m wide; the rivers has 18 meandering 

sections and a tributary of Thot Not canal empties into the river; the largest flow measured in 

rainy season (September) is 149 m3/s, the flow in dry season (in April) is 3.0 m3/s in Tac Cau 

estuary. Cai Be River has a tributary system connected to Hau River. Main Hau river originates 

in the territory of Giong Rieng district which have a basin in the western part of Hau River. The 

economic significance of Cai Be River is to provide fresh water to the West of Hau river. 

However, the fresh water supply by Cai Be river depends on the flow of the canals connecting 

Hau river. In dry season, the fresh water source of Hau River is less and the deep tidal surface 

water causes saline intrusion in the inland sub-regions with lowly deep topography, most 

notably in Giong Rieng district. In rainy season, the river has a great effect in draining flood 

and flood water for the western region of Hau river.  

Giang Thanh River: the total catchment  is 670 km; the length is 65 km; the part flowing 

through Kien Giang land in Ha Tien district is 23 km; the average width of the river is 100 - 

120 m; the bottom elevation is from 3.5 - 4.0 m; the highest flow in September is 59 m3/s; the 

lowest flow in dry season is 1.06 m3/s. The river is effective in rainy season. In dry season, 

Giang Thanh river is influenced by the West sea tide. 

 Groundwater 

Groundwater exists and moves in pores and crevices of rocks, so it is influenced by the 

decisive effects of geological factors. Geological factors affecting groundwater are diverse,  in 

which geological structure and lithological composition strongly impact the distribution, 

formation, movement and change of underground water. The stratigraphy and geological 

structure has a major influence on the law of underground water distribution. The lithological 

composition has a decisive influence on the existence of underground water, water storage, 

movement and formation of underground water chemistry. 

Kien Giang province has a very complex hydrogeological structure and very diverse 

and abundant underground water resources. The whole province has up to 07 water-bearing 

complexes, but of which only 03 water-bearing complexes have significant water supply: the 

Holocene water complex (QIV); the Pleistocene water complex (QI-III); and the Neogen (N) 

water sedimentary complex. 

2.1.6.3. Ca Mau province 

 Surface water 

Surface water (including water of river, canal, field and coastal area) of Ca Mau 

province is mainly from rain and sea water flowing into rivers. The river system in Ca Mau 

province is not relating to the Mekong River system. Fresh water from elsewhere following 

here is almost none. Water resources are involved in hydraulic processes, used for irrigation 

and livelihoods, and are primarily derived from rainwater. According to preliminary 

calculations, rainwater after the evaporation is subtracted and provides the river system with a 

large amount of water, averaging 3,500 - 13,500 m3/ha, which reduces the salinity and sweetens 

some parts of the province in rainy season, breaking some tide rules on the river system. 

Surface water is fresh water and is mainly in U Minh Ha melaleuca forest area and 

agricultural production area on the north of Tran Van Thoi district and Thoi Binh district. This 
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is a source of rainwater that is kept in place, which is suitable for the development of animal 

husbandry, cultivation, and fishing. Referring to the analysis results of rainwater quality of the 

Hydrometeorological Observatory Station of the Southern region during the rain season from 

April to December of 2013, 2014 and 2015, we can find that the criteria of the standards for 

domestic use are met (QCVN 01: 2009/BYT), indicating that the quality of rainwater is still 

good, well-served for the purpose of daily life in unsupplied areas or areas with limited water 

quality for living (Error! Reference source not found.. However, the pH indicator is not up 

o standard, should be treated before use. 

Table 2.5: Analysis results of rain water quality 

Paramete

rs 

QCVN 

01:2009/BYT 
2013 2014 2015 

pH 6.5 - 8.5 5.3 - 6.35 5.48 - 7.94 5.70 - 6.45 

With colour No Colour No Colour No Colour No Colour 

Smelly None None None None 

Taste No strange 

taste 

No strange 

taste 

No strange 

taste 

No strange taste 

Na+ 200 0.394 - 3.487 0.321 - 14.69 0.31 - 12.37 

NH4
+ 3 0.203 - 2.16 0.082 - 3.545 0.202 - 1.957 

Cl- 300 0.524 - 4.362 0.409 - 18.81 0.497 - 15.24 

SO4
2- 250 0.801 - 5.934 0.371 - 20.43 0.403 - 18.57 

NO3
- 50 0.127 - 1.366 0.074 - 1.445 0.026 - 0.533 

NO2
- 3 0.004 - 0.035 0.002 - 0.038 0.003 - 0.022 

F- 1.5 0.015 - 0.083 0.007 - 0.136 0.008 - 0.102 

Source: Hydro-meteorological Observatory Station of the Southern region 

Surface water is brackish water and saltwater (it comes from the sea or mixes with 

rainwater), which accounts for most of the province's surface water and is suitable for 

aquaculture development. 

In general in natural conditions, the potential freshwater source for Ca Mau Peninsula 

is relatively abundant, but for Ca Mau province, it is very difficult because the canals that 

reverse and supply freshwater to Ca Mau are limited because the system of coastal works along 

NH1A in Bac Lieu is open for saltwater in dry season. The freshwater sluice gates that are 

divided for salt water and freshwater are not effective, leading to uneven distribution of 

freshwater to Ca Mau province during the year. The rain season is redundant of water and even 

causes flooding; while dry season is lacked of freshwater due to saline intrusion (and 

acidification in shallow areas) to the level that is insufficient for production. 

For the construction item of the submerged anti-erosion embankment to create mudflats: 

The anti-erosion embankment is entirely located on the West Sea (Vam Xoay, Ho Gui), 

therefore, the seawater source completely dominates it throughout the year. As the water source 

regularly circulates with the sea via tidal waters, while there is no large source of wastewater 

(there is not any residential area, industrial park, large fishing port...), the water quality in this 

area and the surrounding area remains very good. In some locations, because the seabed is 

shallow, waves disturb the seabed, making water turbid but this is a good source of silt for 

creating mudflats after the anti-erosion embankment is built. 
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 Groundwater 

The total groundwater exploitation potential of Ca Mau province is about 2 million 

m3/day. Currently, groundwater in the province is exploited mainly in the upper Pleistocene 

aquifer (qp2-3), lower Pleistocene aquifer (qp1) and middle Pliocene aquifer (n2
1) (household 

water wells are mainly exploited on the Pleistocene aquifer between Upper and Lower 

Pleistocene). In addition to industrial wells in Ca Mau city, district towns, factories,  the number 

of wells drilled by households is very large, up to 137,590 wells (Error! Reference source not 

ound.). Water output currently accounts for 17.83% of the potential reserve. 

Table 2.6: Summary of current groundwater exploitation status in the province (m3/day) 

No. Districts 

Total 

Wells located in the 

corridor of the 

water plant 

Exploration wells 

located under 

plants, factories 

The well is under 

the Water 

Resources and 

Environmental 

Sanitation Center 

Rural small wells 

Number 

of wells 
Volume 

Number 

of wells 
Volume 

Number 

of wells 
Volume 

Number 

of wells 
Volume 

Number 

of wells 
Volume 

1 Ca Mau 12,533 67,608 19 26,064 82 15,884 17 830 12,415 24,830 

2 U Minh 13,568 38,596 8 2,148 21 9,120 5 260 13,534 27,068 

3 Dam Doi 20,621 48,178 3 1,113 13 4,707 16 1,180 20,589 41,178 

4 Phu Tan 8,414 18,502     8 550 15 1,170 8,391 16,782 

5 Thoi Binh 21,159 48,831 2 864 16 5,085 15 630 21,126 42,252 

6 

Tran Van  

Thoi 24,810 61,188 4 2,028 33 8,680 18 970 24,755 49,510 

7 Cai Nuoc 20,080 46,991 2 924 24 5,205 12 778 20,042 40,084 

8 Nam Can  8,532 24,806 5 2,792 14 4,250 11 760 8,502 17,004 

9 Ngoc Hien 8,271 18,632     1 30 34 2,130 8,236 16,472 

  Total  137,988 373,332 43 35,933 212 53,511 145 8,708 137,590 275,180 

Source: Report on current state of environment in Ca Mau 2011-2015 

2.1.7. Mineral resources 

2.1.7.1. An Giang province 

An Giang province is rich in minerals, with the following types: 

Construction stones: There are many types, including sedimentary and magmatic rocks, 

distributing in the regions of Ta Pa, Nam Qui, Phu Cuong, Co To, Tra Su ... The scope of use 

is as diverse as: paving stones, masonry stones, concreting. 

Construction sand, there are 2 groups: Mountain sand lying along the slope or in the 

valleys between Cam Mountain and Dai Mountain in An Cu and Thoi Son communes; River 

sand: famous yellow sand for construction in Tan Chau (Tien river). The exploitable sandy 

beaches appear on Tien and Hau rivers with a total annual exploitation of nearly 2 million m3. 

There are 4 areas on Tien River and 8 areas in Hau River that contain construction sand. 

Clay for bricks and tiles: The agricultural lands in Chau Thanh and Chau Phu are 

suitable for producing bricks and tiles. The soil is derived from existing river alluvium. Just 

exploiting in the surface layer of 0.2 - 0.3m thick, it is enough to supply more than 400 large 

and small brick and tile factories in the province. After that, only within 2-3 flooding seasons, 

alluvium filled them again. Clay bricks in An Giang are used to make construction bricks and 

tiles, ceramic tiles. 
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Group of decorative materials: Paving stones in An Giang are mainly granite, 

granodiorite and rhyolite groups with many popular colors in high-class decoration. 

Specifically, there are paving stones such as pink granite intermingled with black spots, small 

patterns, silkworm granodiorite, leopard-patterned large pattern, pink granite in O Mai mine ... 

In addition, there are black slate in Phu Cuong and Nam Qui mountain. Quarries that can be 

exploited as paving stones: Cam mountain stone quarry, mainly located on the southeast slope 

of Cam mountain, alternating between Cam mountain range and Nam Qui mountain; Gap 

Ghenh quarry: in the North of small Dai mountain, which is a very small part of granite block 

of phase 2 of Deo Ca age kareta complex in An Phu commune (Tinh Bien). Aplite stone in An 

Giang has been exploited and supplied to Dong Tam, An Giang and Ho Chi Minh City ceramic 

tile factories. Besides aplite, pecmatic vessels contain valuable potassium and sodium for the 

ceramic and crockery industries found in Sap Mountain and the Seven Mountains area. 

Peat: The peat mines in An Giang are distributed mainly in the Seven Mountains area 

of 2 districts of Tinh Bien and Tri Ton. The estimated reserve of the province's peat mines is 

about 7,632,430 tons (grade A + B + C1) and the total potential is 16,886,730 tons. Most of the 

mines are of good peat quality, meeting the requirements of producing compost and humic acid. 

There are two different types of peat: seam peat in Nui To and Ta Danh mines. Ba Chuc, and 

strip peat along the ancient river beds in An Tuc and Vinh Gia. 

Seashells: shells in An Giang are formed in the estuary areas, located in the common 

landscape of the West - Southwest Hau River and shell block scattered, extending in the 

southwest - northeast direction. Seashells are used in the technology of producing white cement 

and as a raw material in NPK fertilizer. 

Clay: An Giang kaolin clay is mainly concentrated in Seven Mountains area due to the 

weathering process of these mineral-bearing rocks in Cam Mountain, Dai Mountain, Co To 

Mountain, Nam Qui Mountain, Ta Pa Mountain ... This is source of high-quality insulating 

porcelain materials. Bentonite clay, a soil containing many montmorillonite minerals. Raw 

materials are very popular in industry, especially used as detergents and lubricants, so they are 

used as lubricant cleaners and as a solution in oil wells. Bentonite in An Giang is found in Le 

Tri commune, Tri Ton district, with relatively large reserves. 

Gem and jade: In Nam Qui and Ta Pa mountains, local people sometimes pick up 

precious stones that are exposed on mountain-side roads, such as onyx and fossil plants. Some 

edge areas between granite and surrounding rock give rise to some other types of gem such as 

rubies. Some types of smoky quartz and amethyst are found in pecmatic veins in Ba The, Mount 

Ket ... 

Metal ores: Molybdenum ores: the Japanese exploited this ore 40 years ago; the mouth 

of the mine is still in Sam Mountain. The dark gray molybdenum ore veins are accompanied by 

pecmatic rock. In addition, molybdenum is found in some rock veins in Tra Su and Ket 

mountains but not much. Manganese ore: is a layer of red-purple or black-purple powder 

(MnO2), distributed in Ta Lot. This mineral has been exploited since 1936. Manganese ore is 

often accompanied by iron in metamorphic sedimentary rocks. 

Natural mineral water: In An Giang, especially in the Seven Mountains area, mineral 

water is often found along the new tectonic fracture zones. Along the fault line, the section 

separating Phu Cuong and Long, Cam and Dai mountains is formed where O Ta Soc (Tri Ton) 

valley has 6 mineral water exposures: Cau Mountain and An Cu Mountain lying to the north of 

Cuong Phu Mountain, Xoai Chet, Suoi Vang, Sa Lon and Ta Pa. The second system is located 

along the fault line that separates Ket and Long mountains (along the provincial axis of Nha 

Ban-Tri Ton provincial road). 

Diatomite: In An Giang, diatomite is found in Le Tri (Tri Ton) area located 1.8-2.2m 

deep underground. The average thickness is about 1.7-2m. The forecast reserve is about 
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800,000 to 1,000,000 tons. The diatomite found here is very highly mixed with iron or organic 

matter, so it is usually dark gray or yellow. Therefore, the color and whiteness of An Giang 

diatomite is extremely unique which can be widely used in active filtration industry, especially 

beer, wine, cooking oil filtration. 

2.1.7.2. Kien Giang province 

Kien Giang is relatively potential for minerals, although it is at the exploration and 

research but initially data identified 152 ore points and 23 other mineral mines: fuel (peat), non-

metallic types (limestone, construction stone and clay), metal group, especially non-metallic 

mineral group used for production of construction materials, cement, peat with large reserves. 

Kien Giang is also the only province in the Mekong Delta region rich in limestone, 

which is not only valuable for producing construction materials but also creates caves and 

significant landscapes for tourism. The current limestone reserve in the province is about 440 

million tons, capable for exploiting 342 million tons, of which industrial mining reserve is 235 

million tons, which is enough raw materials to produce 4.6 million tons of clinker/year 

throughout 40 years. 

Peat, estimated at about 150 million tons, is distributed in U Minh Thuong, An Minh 

district, Vinh Thuan, Kien Luong. In addition, the province also has many other minerals such 

as clay for production of cement, clay to make bricks, ceramics. 

2.1.7.3. Ca Mau province 

Ca Mau in particular and Ca Mau peninsula in general are mainly formed by Mekong 

river deposition, so the minerals here are few. 

Coastal sand: From Gia Long Den to Ca Mau Cape (toward the East Sea) with 56 km 

long (Ngoc Hien district) there is a sandy beach close to the coast with a width of about 1km. 

It is not a large reserve. Fine sand is mixed with many humus substances without significant 

industrial exploitation. The main purpose is to develop coastal tourism (Khai Long beach). 

However, it is necessary to continue surveying to be able to exploit in suitable locations to meet 

the demand for construction sand leveling. Along the coast of the West Sea, soil is mainly 

accreted by alluvium from Long Xuyen quadrangle located far from the estuary, so alluvial 

deposits seem to be no longer sand, but mainly clay. 

Peat: U Minh Ha peat area - Ca Mau province is one of the largest peat deposits in 

Vietnam, mainly in U Minh Ha National Park. The remaining total area of peat (after the fires 

in 1982 and 2002) was 5,640 ha, about 14.1 million tons (a decrease of nearly 12 times 

compared to 1976), of which the explored reserves are 4.8 million tons. According to the land 

map of Ca Mau province, all construction sites of the project have no structures built in peat 

areas. The freshwater reservoir is the closest one to peat source but the distance is far from 

about 5 km. 

Tile clay and ceramic clay: Ca Mau coastal area has great potential of brick and ceramic 

clays. The survey result shows that the total reserves is about 250 million m3. The quality of 

brick and tile to build or make Ceramic brick (mixed with other types of clay) can be used as 

the ceramic brick body and the rate is about 30 - 40% of clay extraction. This is the source of 

raw materials for the development of the construction material industry, especially in the coastal 

area of Ca Mau natural gas source can be fuel for this industry (Khanh An Industrial Park). The 

coastal work of the project is embankment. However, in the face of the increasingly serious 

west-coast landslide, it is necessary to build this embankment to protect the protective forests 

and the inland dykes, therefore the area is not exploited for tile clay and ceramic clay. 

Petroleum: On the Southwest continental shelf (especially in the Gulf of Thailand), 

there is a great potential for oil and gas and many sedimentary basins with oil and gas prospects, 

most notably Malay - Tho Chu basin. These lots have considerable reserves and potential for 
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natural gas. This is a precious resource of the country, a condition for industrial development 

in the Mekong Delta in general and Ca Mau province in particular (Ca Mau Gas – Electric - 

Fertilizer Project, Khanh An Industrial Park, ...). This resource is far away from the subproject 

area, therefore the project activities have absolutely no impacts on the resource and the 

exploitation of the resource. 

Thus, on the construction items of the project, there are no mineral resources to be protected 

for conservation or for future exploitation. 

2.1.8. Biological resources 

2.1.8.1. An Giang province 

 Terrestrial biological resources  

According to An Giang forest vegetation survey data, which listed 815 different plant 

species distributed in all forest areas in the province as follows: 

+ Divisio: 05. 

+ Ordo: 84. 

+ Familia: 145. 

+ Genus: 501. 

+ Species: 815. 

The current plant phylumes include: Lycopidiophyta, Cycadophyta, Polypodiophyta, 

Pinophyta, Magnoliophyta. 

In the total of 815 species mentioned above, there are: 

+ 116 large tree species, accounting for 14.2% of the current species in the region. 

+ 149 small tree species, accounting for 18.3% of the current species in the region. 

+ 208 species of small shrubs, accounting for 25.8% of the current species in the region. 

+ 105 vines species, accounting for 12.9% of the current species in the region. 

+ 178 species of grass-shaped plants, accounting for 21.8% of the current species in the 

region. 

+ 34 species of plant defects, accounting for 04.0% of the current species in the region. 

+ 25 other species, accounting for 03% of the current species in the region. 

Especially, there are 20 species of rare and precious woody plants belonging to 13 

different families named in the Vietnamese Red Book, the botanical part, in 1996 such as: 

Sindora siamensis, Dalbergia oliveri, Pterocarpus macrocarpus, Aquylaria crassna and some 

species of E class (endangered).  

There are 42 endemic or near-endemic plants of the Seven Mountains area 

belonging to 29 different families and there are 3 species named after Chau Doc: Tieu 

Chau Doc (Piper chaudocanum), Ba Gac Chau Doc (Rauvolfia chaudocensis), Xam 

Canh Chau Doc (Glyptopetelum chaudoccensis). 

 Current status of terrestrial animals  

+ Animals: The most dominant species include: Monkey, Deer, Fox, Mink, Tragulidae, 
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Muntiacus, Wild Boar. 

+ Bird fauna: Sparrow, Red-whiskered bulbul, Copsychus malabaricu, Dicaeidae, 

Sturnidae 

+ Amphibian - reptile: The composition is diverse such as: Hylidae, Frogs, Turtles, 

snakes, Lizards, Salamander. 

Currently, animals living in hills are greatly reduced. Therefore, the province is 

currently very interested in protecting and restoring the mountainous ecosystems and 

melaleuca forest ecosystems in order to create habitat for animals, especially rare 

animals to improve the biodiversity for forest fauna. 

 Current status of aquatic life 

An Giang is a province in the Mekong Delta where wetland areas occupy (about 

80% of the natural land area of the whole province). The wetland biodiversity of the 

province is generally diversified. Currently, there are 14 areas with the total of 4500ha, 

of which 4 wetlands are preserved following the decision of the Provincial People's 

Committee: Bung Binh Thien -142.6ha in Khanh Binh - Quoc Thai commune, An Phu 

district; Rach Co Lau in Phu Huu commune, An Phu district, 13.9ha;  Lam Truong  Buu 

Dien (Plantation) in Tan Tuyen commune, Tri Ton district, 250ha; Lam Truong Tinh 

Doi (Plantation) is located in Co To and Tan Tuyen communes, 1709 ha. 

- Wetland flora:  

+ The dominant plant in this area was formerly cajuput of the Myrtaceae familia, 

growing in some low-lying areas of alum and peat soil in Tri Ton and Tinh Bien districts. 

In addition to melaleuca, there are more than 100 species of plants belonging to different 

families, including many species of development and exploitation value. The vegetation 

of this ecosystem plays a role in preventing pyrits (alum mineral oxidation) and jarosite 

process (alum mineralization) in the lower soil layer and contributes to climate 

regulation, humidity and flow resistance, depositing alluvium. 

+ melaleuca forest in An Giang province is a type of forest with vertical trees 

from 15 ÷ 20m high, some trees are 25m high, alternating with some trees such as Ficus 

microcarpa, Rhapis, cajuput, “ca dam”, and other plants in under canopy like 

Melastoma,  Phragmites australis,  “de”, “day cuong”, Stenochlaena palustris, which are 

on the edge of the melaleuca forest, on arid, infertile, less flooded areas. melaleuca 

quinquenervia forests mix with some types of plants in the region such as: 

Diospyros mun, “choi”, Rhodomyrtus tomentosa, Ochnaceae, Celosia argentea. In long-

lasting flooded areas, there are lotus, Nymphaea, ryza Rufipogon, “mom mo”, spinach, 

Jussuaea repens L., buffalo, Polygonum plebeium, Salvinia molesta D.S. Mitchell. 

- Wetland fauna:  

The wetland fauna is relatively rich, mainly birds: Tachybaptus ruficollis, 

Ciconia, Ardea cinerea, Ardea purpurea, white stork (Egretta garzetta), Dupetor 

flavicollis, Anas poecilorhyncha, Rallidae, Gallicrex cinerea, “oc cau.... 

https://vi.wikipedia.org/wiki/Copsychus_malabaricus
https://vi.wikipedia.org/wiki/Phragmites
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The composition of fish species is identified with 111 species of 27 families, 10 

ordos. In particular, the Cypriniformes is the largest with 44 species, accounting for 

44.39%; the Siluriformes with 29 species, accounting for 26.23%; the Perciformes with 

19 species, accounting for 19.17%; the Synbranchiformes with 7 species, accounting for 

7.6%; other ordos have 1 to 3 species, accounting for 1.1 - 3.3%. There are 6 rare and 

precious fish species listed in Vietnam’s Red Data Book 2007. 

2.1.8.2. Kien Giang province 

The total forestry land is 71,105.9 ha, but the area of forested land is 53,882.41 ha, 

accounting for 75.8% of the total forestry land. 

Kien Giang province, with its own geographical features and topographical diversity, has 

07 ecosystems with 23 different habitat types of ecosystem: evergreen broadleaf forest; 

limestone forest; seasonally flooded melaleuca forest; saline mangrove forest; grass ecosystem; 

coral reef and sea grass ecosystems. Each ecosystem has its own characteristics as the relative 

ecological environment factors determine the formation of each biodiversity. 

Table 2.7: Ecosystems and major habitat types in Kien Giang Reserve 

Biosphere Reserve (KDTSQ)  

No. Ecosystems PQ 
UMT-AB -

AM 

KL-

KH 

 I. The primary forest and secondary forest 

ecosystem, dominated by Dipterocarpaceae  

   

1.  Primary forest dipterocarpaceae +   

2.  Secondary forest after exploitation or cultivation 

milpa 

+   

3.  Pasture grass +    

 II. Forest ecosystems on limestone mountains 

dominated by Trestonia mergvensis and 

Dacrydium pierrrei 

   

4.  The rocky forest dominated by Trestonia 

mergvensis and Dacrydium pierrrei 

+   

5.  Limestone cliffs with bushes scattered   + 

 III. Mangrove alum ecosystem (melaleuca 

cajupiti) 

   

6.  melaleuca forest mixed on peat land  +  

7.  melaleuca forest on peat land  +  

8.  melaleuca forest on acid sulfate soil + +  

9.  Reedland  + + 

10.  Grassland  + + 

11.  Open water habitats with or without water 

lilies/Nymphaea/Typha orientalis 

 +  

12.  melaleuca forest swamp   + 
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No. Ecosystems PQ 
UMT-AB -

AM 

KL-

KH 

13.  Habitats of fruit trees and crops on dikes  +  

 IV. Mangrove Ecosystem (Rhizophora 

apiculata) 

   

14.  Mangrove forest +   

15.  Tidal avicennia forest   + 

16.  Mudflats   + 

17.  Salty mangrove, avicennia swamps   + 

 V. Coastal scrub ecosystem    

18.  Sparse forest of Dipterocarpaceae +   

19.  Drought forests of shrubs +   

20.  The newly restored forest and scrub scattered   + 

21.  Shrubs   + 

 VI. Coral ecosystem    

22.  Coral reef +   

 VII. Seagrass ecosystem    

23.  Sea grass  +   

 Total: 9 7 9 

Note: PQ: Phu Quoc area, UMT-AB-AM: U Minh Thuong - An Bien - An Minh area, KL-KH: 

Kien Luong - Kien Hai area. 

Source: Ca Mau Biodiversity Report, 2018 

Evergreen broadleaf forest ecosystem 

The ecosystem of evergreen broad-leaved trees covers an area of 35,947.35 ha, 

accounting for 84.09% of the natural forest area. It distributes mainly in 04 districts and towns: 

Kien Hai (506.81 ha), Kien Luong (879.48 ha), Phu Quoc (33,991.38 ha) and Ha Tien town 

(569.68 ha). Most plants here are large evergreen broad-leaved trees such as Dipteroarpaceae, 

Myrtaceae, Ebenaceae etc. There are 5 species of conifers of Cupressaceae and  

Podocarpaceae scattering or mixing with other broadleaf species. There are 13 dominant tree 

species with the number of individuals accounting for more than 1%, of which 04 genera have 

the number of individuals over 3%: Hopea, Syzygium, Diospyros and Garcina. 

* Limestone forest ecosystem 

The ecosystem of limestone mountains mainly appears on Kien Luong limestone 

mountains with a total area of about 420 ha. The vegetation here contains 05 main types of 

habitats: (i) Summit plants; (ii) Vegetation on slopes; (iii) Cliff plants; (iv) Plants of cave 

mouths, (v) Plants on the semi - wetland of Karst. 

* Seasonally flooded melaleuca forest ecosystem 

The ecosystem of natural mangrove forest in Kien Giang province includes 03 main types 

of habitat: melaleuca forest on peat soil; melaleuca forest on acid sulphate soil; melaleuca forest 
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on clay. The total area is 5,694.53 ha, accounting for 13.32% of the natural forest area. This 

ecosystem distributes in 03 districts of An Minh, Phu Quoc and U Minh Thuong. 

* Saline mangrove forest 

The mangrove forest ecosystem of Kien Giang province mainly distributes along 200 km 

of coast, from Tieu Dua canal bordering Ca Mau province to Vietnam - Cambodia border. The 

total forest area is 2,894 ha, which is managed by An Bien - An Minh Forest Management 

Board and Hon Dat - Kien Ha Forest Management Board and Phu Quoc Protection Forest 

Management Board. 

The mangrove ecosystem mostly comprises of tree species that can withstand saline 

flooding conditions created by either natural regeneration or planting forest. 

* Grass ecosystem 

The grassland ecosystem in Phu My commune, Giang Thanh district is the final primitive 

grassland and is the largest area in the Mekong Delta, which represents the final primitive 

wetland in Long Xuyen Quadrangle, characterized by heavy alum contamination, rich in 

organic matter, seasonal inundation. The major adaptive plant is Lepironia articulata. About 

animals, it is the annual seasonal feeding place of the Grus antigone, an exceptionally rare 

species listed in Vietnam‘s Red Book, IUCN Red List and the World Conservation Strict. This 

is the only natural Lepironia articulata ecosystem that remains in the entire Lower Mekong 

River Basin and is specially valuable in term of biodiversity. 

* Coral reef ecosystem 

Kien Giang sea is rich in corals. Corals here are diverse in types, distributing in such 

places as Phu Quoc, Nam Du and Tho Chau. 

Phu Quoc coral conservation area covers 9,720 ha, where the core area occupies 757.45 

ha and the buffer zone is 8,962.95 ha. The results of the surveys identified 473.9 ha of coral 

area in Phu Quoc. In particular, the southern An Thoi archipelago has 362.2 hectares of both 

hard corals and soft corals, 135 species of coral reef fish, 3 species of migratory fish, 132 species 

of large mollusks living in coral reefs, 9 species of crustaceans, 32 species of echinoderms and 

6 species of marine animals living and feeding. Especially, there are Dugong species, sea turtles, 

dolphins in the list of endangered species that need to be protected. 

* Sea grass ecosystem 

The seagrass in Kien Giang is relatively large, including 12,000 ha of seagrass, which is 

the habitat and food source for many species of sea fish and rare marine animals, creating a 

diverse and interesting marine habitat to travel operators. 

Seagrass in Kien Giang is quite diverse. According to the statistics, there are up to 10 

species in 16 published species of the whole Vietnamese sea. 

Phu Quoc sea is located in the Gulf of Thailand - a tropical sea with very favorable natural 

conditions for marine life. Many studies show high biodiversity with abundant coral reefs and 

seagrasses here, dominated by Thalassia hemprichii, Cymodocea serrulata, Enhalus acoroides. 

Phu Quoc has 09 sea grass beds including grass beds as Dam beach, Ong Doi cape and Trau 

Nam lagoon. Seagrass beaches are also ecological nests of many rare and precious marine 

animals listed in the World Red Book, like Dugong population. 
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 Phu Quoc coastal area is also a rich and important distribution area of seagrass beds with 

a total of 6,825 ha in Phu Quoc MPA, in which the core zone is 2,195 ha and the buffer zone is 

4,630 ha, from the coast outwards 3 km, from Bai Thom commune to Ham Ninh commune, 

Phu Quoc district, with 9 species of seagrass recorded: Enhalus acoroides, Cymodocea 

rotundata, Cymodocea serrulata), Halophila ovalis, Halophila minor, Thalassia hemprichii, 

Halodule pinifolia), Halodule uninervis and Syringodium isoetifolium. 

Seagrass beds often distribute in shallow coastal waters in the north, northeast, east and 

southeast of island sloping beds. Phu Quoc is considered to have the largest seagrass area in 

Vietnam, making an important contribution to the marine biodiversity, marine resources and 

high productivity of Phu Quoc island waters. 

The seagrass beds contain the most abundant species in An Thoi (7 species), Bai Thom 

(6 species), Ham Ninh (6 species), Bai Dai (7 species). The density, biomass (on the ground) 

and average coverage of some seagrass species predominate in the northern, northeastern, 

eastern and southeastern waters of Phu Quoc Island. 

Kien Giang province is considered as one of the provinces with high biodiversity. The 

biodiversity in Kien Giang province reflects through the abundance of flora and fauna here. 

According to the data of the 10-year periodic report of Kien Giang World Biosphere Reserve, 

there are currently about 2,047 species, of which 1,494 plant species with 118 rare species listed 

in the red book and 60 endemic species; about 913 species of animals with 95 rare and precious 

species, including 57 endemic species. 

2.1.8.3. Ca Mau province 

2.1.8.4.  Terrestrial biological resources 

Forests in Ca Mau include coastal mangrove forests (mainly in Ngoc Hien, Nam Can, 

Dam Doi, and Phu Tan districts) and melaleuca forests flooded with alum (mainly in U Minh 

and Tran Van Thoi districts). These are two typical forest ecosystems in the Mekong Delta with 

high biological productivity, especially mangrove forests and U Minh Ha melaleuca forests, 

which play important roles in ecological balance, climate regulation and coastal protection.  

According to the results of forest inventory in 2017, the total area of forest in Ca Mau 

province is 164,587ha, including 36,482.63 ha protection forest, 24,403.34 ha special use forest 

and 103,701.03 ha production forest. The mangrove ecosystem of the province plays an 

important role and function in the coastal protection, coastal stabilization, climate regulation 

and carbon storage, and maintenance of community livelihoods (aquaculture under forest 

canopy). Ca Mau mangrove forest accounts for 50% of the total mangrove forest in Viet Nam. 

Especially, Ca Mau has Mui Ca Mau National Park (of Ngoc Hien and Nam Can districts) 

with an area of 41,861 ha (of which forest and mangrove forests area is 15,262 ha). This is a 

natural mangrove ecosystem (estuarine ecosystem). U Minh Ha National Park (of U Minh and 

Tran Van Thoi districts) with the area of 8,527 ha: This is the ecosystem of alum melaleuca 

forests. Both national parks have high values of biodiversity, natural landscape, and 

environment and have been recognized by UNESCO as World Biosphere Reserve. This is one 

of the important sites of Vietnam's national biodiversity conservation program.  

2.1.9. Current state of environmental quality 

To assess the current status of environmental quality in the subproject area, the 

Consultant collaborated with the Center for Environmental Technology Research and 
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Application (GETRA) to conduct sampling for analysis, survey, and quality assessment. 

(Appendix 3. Analysis results of environemtnal parameters). The environmental quantity of the 

subproject area is as follows:  

 Selection of location, measurement parameters, sampling 

- Selected points represents the current state of the regional environment; 

- Characteristics of emission sources; 

- Sensitive characteristics of the recipients; 

- Summary of measurement locations is presented in Table 2-6 as follows: 

 Air quality is measured at 10 locations of the subproject area. The measurement 

parameters: Temperature, humidity, wind speed, total suspended dust, NO2, SO2, 

CO, noise level. 

 Surface water quality is measured and sampled at 10 locations in the subproject area. 

The measurement and analysis parameters: SS, DO, BOD5, COD, NH4+, NO2-, 

NO3-, PO43-, grease, Coliform. 

 Groundwater quality is measured, sampled at 03 locations as well water sources in 

residential areas only for river bank anti-erosion embankment items. The 

measurement and analysis parameters: pH, SS, Hardness ((CaCO3), DO, NH4+, 

NO3-, SO4 2+-, Asen (As), Mn, Fe, Clorua, Coliform). 

 The soil analysis quality is sampled at three locations that are agricultural areas along 

the route. The analytical parameters: Cd, As, Zn, Hg, Cr, Fe, Pb, Cu, Chlorine 

protection plant chemicals. 

 Sediment is sampled at 07 internal locations. Measurement and analysis parameters: 

pH, Cd, As, Zn, Hg, Cr, Fe, Pb, Cu, Chlorine group plant protection chemicals. 

 Aquatic animals: 06 samples for measuring plants and zooplankton. 

Table 2.8: The number of samples taken for analysis 

No. 
Types of 
samples 

Unit 

An Giang Kien 
Giang 

(Xeo 
Nhau) 

Ca Mau 

Number of samples  Chau 
Phong 

Long 
Xuyen 

city 

Vam 
Xoay 

Ho 
Gui 

1 Air Samples 2 2 2 2 2 10 

2 
Surface 
water Samples 

2 2    04 

 
Coastal 
water Samples 

  2 2 2 06 

3 Soil Samples 2 1    03 

4 Sediment Samples 1 1 2 2 1 07 

5 Groundwater Samples 2 1    03 

6 
Aquatic 
creatures Samples 

1 1 1 2 1 06 
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2.1.9.1. Air quality 

Table 2.9: Results of air quality analysis in the subproject area 

No. Construction works Symbols Sampling locations 

Sampling coordinates 

(VN2000 - longitude 

axis 106.5) 

Measurement and analysis criteria 

Dust PM 

2.5 mg/m3 

Dust 

mg/m3 

NO2 

mg/m3 

SO2 

mg/m3 

CO 

mg/m3 

1 Embankment to protect the left 

bank of Hau river, section 

Chau Phong commune, Tan 

Chau town, An Giang 

K1-CP 
Air samples taken at the junction of 

Chau Doc river and Bassac rivers 

10042.6320'N ; 

10507.6230'E 
0.06 0.124 0.099 0.109 3.67 

2 K2-CP 
Air samples taken at the junction of 

Hau and Bassac rivers 

10044.4420'N ; 

10508.1100'E 
0.05 0.127 0.101 0.108 3.65 

3 
Embankment to protect Rach 

Gia-Long Xuyen canal from 

Ton Duc Thang bridge to Rach 

Dung, Long Xuyen city, An 

Giang province 

K1-LX 

Samples taken at the junction of 

Nguyen Tri Phuong and Vo Van 

Hoai 

 

10023.4000'N ; 

105025.4440'E 
0.05 0.138 0.094 0.102 3.15 

4 K2-LX 
Samples taken at Rach Dung bridge 

 

10022.8890'N ; 

105024.7670'E 
0.06 0.134 0.091 0.103 3.17 

5 Embankment to protect Xeo 

Nhau coast, An Minh, Kien 

Giang province 

K1- XN 
Samples taken from Xeo Nhau 

canal, fishing port area 

9044.6090'N ; 

105052.1360'E 
0.07 0.165 0.098 0.105 3.26 

6 K2-XN 
Samples taken at the Tenth canal 

canal (Chu Muoi)  

9046.0950'N ; 

105052.7270'E 
0.08 0.147 0.093 0.106 3.27 

7 
Embankment to protect Vam 

Xoay coast, Ngoc Hien, Ca 

Mau 

K1-VX 
Samples taken at Vam Rot seaport, 

on residential side 

8035.6160'N ; 

104045.2680'E 
0.03 0.113 0.078 0.102 3.28 

8 K2-VX 

Samples taken at Vam Rot seaport, 

on the side of Mui Ca Mau National 

Park. 

8035.5190'N ; 

104045.0510'E 
0.05 0.111 0.075 0.102 3.17 

9 

Embankment to protect Ho Gui 

coast, Dam Doi, Ca Mau 

K1-HG Samples taken at Ho Gui estuary 
8049.3550'N ; 

105019.3870'E 
0.07 0.142 0.098 0.106 3.46 

10 K2-HG 
Samples taken at the end of the 

construction route. 

8053.5430'N ; 

105021.4960'E 
0.06 0.137 0.095 0.107 3.42 
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No. Construction works Symbols Sampling locations 

Sampling coordinates 

(VN2000 - longitude 

axis 106.5) 

Measurement and analysis criteria 

Dust PM 

2.5 mg/m3 

Dust 

mg/m3 

NO2 

mg/m3 

SO2 

mg/m3 

CO 

mg/m3 

Test method 

40 CFR 

Part 50 

Appendix 

J 

TCVN 

5067: 

1995 

TCVN 

6137: 

2009 

TCVN 

5971: 

1995 

QTC-

PT01 

QCVN 05:2013/BTNMT, For 1 hour 

There is 

no 

regulation 

0.3 0.2 0.35 30 

          

 Comment: 

- Air environment monitoring results for the river and coastal anti-erosion embankment items show that the air quality at the measurement locations 

is good and all parameters are within the allowable values in QCVN 05: 2013/BTNMT, for 1 hour, although the riverbank items, especially the 

anti-erosion embankment of Rach Gia-Long Xuyen canal, from Ton Duc Thang bridge to Dung canal, Long Xuyen city, An Giang province is 

located quite close to populated residential areas and transport vehicles (motorbikes, boats). However, the construction process should pay 

attention to measures to limit air pollution. The coastal anti-erosion embankments are located quite far from residential areas and the waterway 

density is low, so the construction will not affect the air environment. 

2.1.9.2.  Environmental quality of surface water and seawater 

Table 2.10: Sampling locations of surface water, seawater in the subproject area 

No. Construction works Symbols Sampling locations Sampling coordinates 

   Riverbank anti-erosion embankments  

1 
Embankment to protect the 

left bank of Hau river, 

section Chau Phong 

commune, Tan Chau town, 

An Giang 

NM1-CP Air samples taken at the junction of Chau Doc river and Bassac rivers 
10042.6320'N ; 

10507.6230'E 

2 
NM2-CP Air samples taken at the junction of Hau and Bassac rivers 

10044.4420'N ; 

10508.1100'E 

3 
Embankment to protect 

Rach Gia-Long Xuyen 
NM1-LX Samples taken at the junction of Nguyen Tri Phuong and Vo Van Hoai 

10023.3890'N ; 

105025.4320'E 
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No. Construction works Symbols Sampling locations Sampling coordinates 

   Riverbank anti-erosion embankments  

canal from Ton Duc Thang 

bridge to Rach Dung, Long 

Xuyen city, An Giang 

province 

 

4 
NM2-LX Samples of surface water are taken from the confluence of Rach Dung and Rach Gia 

- Long Xuyen canal 

10022.9120'N ; 

105024.7730'E 

Sea breakers/anti-erosion embankments 

5 Embankment to protect 

Xeo Nhau coast, An Minh, 

Kien Giang province 

NB1-XN Samples of seawater taken at Xeo Nhau canal, 200m from the shore 
9044.6490'N ; 

105051.8950'E 

6 
NB2-XN Samples of seawater taken at the Tenth canal (Chu Muoi), 150m from the shore 

 9046.0700'N ; 

104052.2890'E 

7 Embankment to protect 

Vam Xoay coast, Ngoc 

Hien, Ca Mau 

NB1-VX Samples of seawater taken at Vam Xoay estuary, on the residential side 
8035.6160'N ; 

104045.2680'E 

8 NB2-VX Samples taken at Vam Xoay estuary, on the side of Mui Ca Mau National Park.  
8035.5190'N ; 

104045.0510'E 

9 Embankment to protect Ho 

Gui coast, Dam Doi, Ca 

Mau 

NB1-HG Samples of seawater taken from Ho Gui estuary 
8049.3210'N ; 

105019.2790'E 

10 NB2-HG Samples of seawater taken at the end of the construction route 
8053.5430'N ; 

105021.4960'E 

 

Table 2.11: Results of surface water environment analysis in the subproject area 

No. Construction works 
Symbol

s 

Measurement and analysis parameters 

pH 
DO 

mg/l 
oC 

BOD5 

mg/l 

COD 

mg/l 

TSS 

mg/l 

NO3- 

mg/l 

NO2- 

mg/l 

NH4+ 

mg/l 

PO4
3- 

mg/l 

Greas

e 

mg/l 

Coliform 

MPN/100ml 

Riverbank anti-erosion embankments 

1 Embankment to protect the left 

bank of Hau river, section 

NM1-CP 6.25 4.31 26.2 25.8 44 59 0.92 0.05 0.71 0.21 0.6 1100 

2 NM2-CP 6.34 4.29 26.5 24 40 62 0.87 0.04 0.70 0.19 0.4 1200 
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No. Construction works 
Symbol

s 

Measurement and analysis parameters 

pH 
DO 

mg/l 
oC 

BOD5 

mg/l 

COD 

mg/l 

TSS 

mg/l 

NO3- 

mg/l 

NO2- 

mg/l 

NH4+ 

mg/l 

PO4
3- 

mg/l 

Greas

e 

mg/l 

Coliform 

MPN/100ml 

Chau Phong commune, Tan 

Chau town, An Giang 

3 Embankment to protect Rach 

Gia-Long Xuyen canal from 

Ton Duc Thang bridge to Rach 

Dung, Long Xuyen city, An 

Giang province 

NM1-LX 6.68 4.39 26 21.9 46 57 0.95 0.02 0.84 0.16 0.8 1200 

4 

NM2-LX 6.72 4.67 26.2 25.7 48 63 0.88 0.03 0.72 0.12 0.6 1500 

Sea breakers/anti-erosion embankments 

5 Embankment to protect Xeo 

Nhau coast, An Minh, Kien 

Giang province 

NB1-XN 6.85 6.5 25.5 1.5 3.04 28 2.41 0.02 0.03 0.012 <0.3 800 

6 NB2-XN 6.74 6.8 25.5 1.4 2.85 25 2.83 0.01 0.04 0.013 <0.3 700 

7 Embankment to protect Vam 

Xoay coast, Ngoc Hien, Ca 

Mau 

NB1-VX 6.73 5.5 25.5 1.4 2.8 37 2.78 0.05 0.06 0.019 <0.3 930 

8 NB2-VX 6.68 5.6 25.6 1.2 2.6 36 2.73 0.07 0.09 0.013 <3 950 

9 Embankment to protect Ho Gui 

coast, Dam Doi, Ca Mau 

NB1-HG 6.8 2.1 29.7 1.2 2.5 35 2.56 0.03 0.05 0.016 <0.3 790 

10 NB2-HG 7 2.9 27.1 1.3 2.4 34 2.57 0.04 0.06 0.015 <0.3 760 

QCVN 08-MT:2015/BTNMT 
B1 5.5-9.0 >=4 - 15 30 50 10 0.05 0.9 0.3 1 7500 

B2 5.5-9.0 >=2 - 25 50 100 15 0.05 0.9 0.5 1 10000 

QCVN 10-MT:2015/BTNMT  
6.5 - 

8.5 
≥ 5 50 - - - - - 0.5 0.5 - 1000 

 Comments: 

+ QCVN 08-MT:2015/BTNMT: National technical regulation on surface water quality 

+ QCVN 10- MT:2015/BTNMT: National technical regulation on sea water quality 

+ The analysis results show that the analytical parameters of the majority of samples are within the permitted limits of QCVN 08-MT: 

2015/BTNMT column B1 (Used for irrigation or other purposes that uses similar water quality requirements or uses such as type as in B2) and QCVN 
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10- MT: 2015/BTNMT: National technical regulation on sea water quality. 

River anti-erosion embankments: The water quality in the area is not guaranteed. The pH ranges at 6.25 to 6.72). The dissolved oxygen content is below 

the permitted standard. The content of nitrogen and phosphorus compounds (NH4
+, NO2

-, NO3
-, PO4

3-) meets the environmental standards (QCVN 08-

MT: 2015 column B). Particularly, the TSS content, organic pollution content (COD, BOD5), is higher than the permitted standard, but the fact shows 

that the TSS is mainly due to sediment in the water so it does not greatly affect the quality of the water source. Remarkably, the water source is frequently 

saline, the salinity in water is quite high from 24.2 to 29.1 ‰. 

Coastal anti-erosion embankments: The water quality in the area is quite good. The pH ranges at 7.78-8.05. Dissolved oxygen content, organic pollutant 

content (COD, BOD5), nitrogen and phosphorus compounds (NH4
+, NO2

-, NO3
-, PO4

3-) meet the environmental standard (QCVN 10- MT: 

2015/BTNMT). 

2.1.9.3. Ground water quality 

Table 2.12: Location of groundwater sampling in the subproject area 

No. Construction works Symbols Sampling locations Sampling coordinates 

1 

Embankment to protect the left bank of 

Hau river, section Chau Phong 

commune, Tan Chau town, An Giang 

NN-CP 
Taken at the dug well of Mr. Nguyen Hoang's house 

 
10043.1220'N; 

10507.8820'E 

2 

Embankment to protect Rach Gia-Long 

Xuyen canal from Ton Duc Thang bridge 

to Rach Dung, Long Xuyen city, An 

Giang province 

NN1 Taken at the dug well of Mrs. Trinh Thi Chinh's house, 

X:02388460; Y:00434020 
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Table 2.13: Results of groundwater environment analysis in the subproject area 

No. Construction works 
Symb

ols 

Measurement and analysis parameters 

pH 
DO 

mg/l 

TSS 

mg/l 

Hardness

mg/l 

As  

mg/l 

Mn 

mg/l 

Fe 

mg/l 

Cl- 

mg/l 

SO42- 

mg/l 

NO3- 

mg/l 

NH4
+ 

mg/l 

Coliform 

MPN/100ml 

1 

Embankment to protect the 

left bank of Hau river, section 

Chau Phong commune, Tan 

Chau town, An Giang 

NN-

CP 
7.18 5.02 11 142 <0.001 <0.15 1.58 57.5 26 3.24 0,43 KPH 

2 

Embankment to protect Rach 

Gia-Long Xuyen canal from 

Ton Duc Thang bridge to 

Rach Dung, Long Xuyen city, 

An Giang province 

NN1 6.2 1.8 <2.5 122 0.0008 0.014 <0.3 62.05 8.72 7.19 <0,05 <3 

QCVN 09-MT:2015/BTNMT  
5.5-

8.5 
- - 500 0.05 0.5 5 250 400 15 1 3 

 Comment: 

- QCVN 09-MT:2015/BTNMT: National technical regulation on groundwater quality. 

- The analysis results show that the groundwater quality in the subproject area is quite good as most parameters meet the requirements of QCVN 

09: 2008/BTNMT. All heavy metal expenditures meet the permitted standard. However, all groundwater samples do not signs of saline intrusion.  

2.1.9.4. Soil quality 

Table 2.14: Results of soil quality analysis in the subproject area (river anti-erosion embankments) 

No. Construction works 
Symb

ols 
Sampling locations 

Sampling 

coordinates 

(VN2000 - 

longitude axis 

106.5) 

Measurement and analysis parameters 

Fe mg/kg 
Zn 

mg/kg 

Hg 

mg/kg 

As 

mg/kg 

Cd 

mg/kg 

Pb 
mg/kg 

Cu 
mg/kg 

Cr mg/kg 

1 
Embankment to protect 

the left bank of Hau 
Đ1-CP 

Samples taken along 

Bassac River, Chau 

10042.6320'N ; 

10507.6230'E 
25.2 43.7 0.18 0.09 0.05 12.8 21.6 12.5 
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No. Construction works 
Symb

ols 
Sampling locations 

Sampling 

coordinates 

(VN2000 - 

longitude axis 

106.5) 

Measurement and analysis parameters 

Fe mg/kg 
Zn 

mg/kg 

Hg 

mg/kg 

As 

mg/kg 

Cd 

mg/kg 

Pb 
mg/kg 

Cu 
mg/kg 

Cr mg/kg 

river, section Chau 

Phong commune, Tan 

Chau town, An Giang 

Doc and Bassac 

confluence 

10042.6320'N; 

10507.6230'E 

2 Đ1-CP 

Samples taken from 

Bassac river, Ha Bao 

wharf, Chau Phong 

bank 10044.4420'N; 

10508.1100'E 

10044.4420'N ; 

10508.1100'E 
19.7 77.1 0.12 0.11 0.07 11.4 22.8 12.0 

3 

Embankment to protect 

Rach Gia-Long Xuyen 

canal from Ton Duc 

Thang bridge to Rach 

Dung, Long Xuyen city, 

An Giang province 

Đ-LX 

Samples of soil taken 

at the junction of 

Nguyen Tri Phuong 

and Vo Van Hoai 

10023.4000'N; 

105025.4440'E 

10023.4000'N ; 

105025.4440'E 
26.8 42.5 0.15 0.12 0.06 12.1 21.5 12.8 

QCVN 03-MT:2015/BTNMT 

 Agricultural land - 200 - 15 1,5 70 100 150 

 Forestryland - 200 - 20 3 100 150 200 

 People's land - 200 - 15 2 70 100 200 

 Industrial land - 300 - 25 10 300 300 250 

 Commercial and services land - 300 - 20 5 200 200 250 

 Comment: 

- QCVN 03-MT:2015/BTNMT:  Limiting the total content of some heavy metals in the soil. 

- River anti-erosion embankment construction area: according to the analysis results of the soil samples, the heavy metal content is lower than QCVN 

03-MT: 2015/BTNMT - National technical regulations on the allowable limits of heavy metals in soil and the Dutch standard. Therefore, soil and 

sediment in this area can be used as anti-erosion embankment leveling materials during the project construction period. 
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2.1.9.5. Quality of sediment  

Table 2-15: Result of analyzing sediment quality in the subproject area (coastal anti-erosion embankments) 

No. 
Construction 

works 
Symbols Sampling locations 

Sampling 

coordinates 

(VN2000 - 

longitude axis 

106.5) 

Measurement and analysis parameters 

CN-

mg/kg 

Zn 

mg/kg 

Hg 

mg/kg 

As 

mg/kg 

Cd 

mg/kg 

Pb 
mg/kg 

Cu 
mg/kg 

Chemical 
protection 

of 
chlorine 

group 

µg/kg 

1 
Embankment 

to protect Xeo 

Nhau coast, 

An Minh, 

Kien Giang 

province 

TT1- XN 
Samples of sediments taken at Xeo 

Nhau canal, 200m from shore 
9044.6490'N ; 

105051.8950'E 
<0.1 32.81 0.02 1.3 0.2 

16.5 21.5 <0.05 

2 TT2- XN 

Samples of sediments taken at the 

Tenth canal (Chu Muoi), 150m from 

the shore 

9046.0700'N ; 

104052.2890'E 
<0.1 55.73 0.03 1.1 <0.5 14.8 22.4 <0.05 

4 Embankment 

to protect Vam 

Xoay coast, 

Ngoc Hien, Ca 

Mau 

TT1- VX:   
Samples of sediments taken at Vam 

Xoay estuary, on the residential side 
8035.6160'N ; 

104045.2680'E 
<0.1 29.1 0.06 1.8 0.6 14.2 22.8 <0.05 

5 TT2- VX 
Samples of sediments taken at Vam 

Xoay estuary, on the side of Mui Ca 

Mau National Park. 

8035.5190'N ; 

104045.0510'E 
<0.1 27.8 0.04 1.7 0.8 14.7 22.9 <0.05 

4 

Embankment 

to protect Ho 

Gui coast, 

Dam Doi, Ca 

Mau 

TT-HG 

Samples of sediment taken at Ho 

Gui estuary 

 

8049.3550'N ; 

105019.3870'E 
<0.1 12.78 0.06 6.95 1.8 15.8 19.8 <0.001 

QCVN 43:2012/BTNMT  
Sediment 

salt water, 
brackish water 

0.1 29.6 0.04 1.45 0.4 112 108 (*) 

 Comment: 

- QCVN 43:2012/BTNMT: National technical regulation on sediment quality to protect aquatic life  
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- (*) Not in the standard, the Chlodance limit is 4.8 µg/kg 

Coastal anti-erosion embankment construction area: according to the analysis results of the soil samples, the heavy metal content is lower than QCVN 

03-MT: 2015/BTNMT - National technical regulations on the allowable limits of heavy metals in soil and QCVN 43: 2012/BTNMT: National technical 

regulation on sediment quality to protect aquatic life and the Dutch standard. Therefore, soil and sediment in this area can be used as anti-erosion 

embankment leveling materials during the project construction period. 

2.1.9.6. Current status of aquatic life 

To assess the current status of aquatic environment in the area, the Consultant conducted survey to collect two types of aquatic samples in the 

subproject area, including: zooplankton and benthos. The aquatic sampling locations coincide with the location of surface water sampling. The survey 

results are presented in the Appendix: 

Table 2.16: Result of analyzing aquatic environment in the subproject area (coastal anti-erosion embankments) 

No. Construction works 
Symbol

s 
Sampling locations 

Sampling 

coordinates 

(VN2000 - 

longitude axis 

106.5) 

Zooplankton    Benthos  

ct/l mg/m2 con/m2 g/m2 

1 

Embankment to protect 

Xeo Nhau coast, An 

Minh, Kien Giang 

province 

TSV- XN 

Samples of aquatic 

environment taken at Xeo 

Nhau canal, 200m from 

shore 

9044.6490'N ; 
105051.8950'E 

24 24 980 3,1 

4 

Embankment to protect 

Vam Xoay coast, Ngoc 

Hien, Ca Mau 

TSV1- 

VX:   

Samples of aquatic 

environment taken at Vam 

Xoay estuary, on the 

residential side 

8035.6160'N ; 

104045.2680'E 
26 26 887 2,6 

5 
TSV1- 

VX:   

Samples of aquatic 

environment taken at Vam 

Xoay estuary, on the side of 

Mui Ca Mau National Park. 

8035.5190'N ; 

104045.0510'E 
21 21 650 1,8 

4 

Embankment to protect 

Ho Gui coast, Dam Doi, 

Ca Mau 

TSV-HG 

Samples of aquatic 

environment taken at Ho Gui 

estuary 

8049.3550'N ; 

105019.3870'E 
37 37 750 3,8 
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No. Construction works 
Symbol

s 
Sampling locations 

Sampling 

coordinates 

(VN2000 - 

longitude axis 

106.5) 

Zooplankton    Benthos  

ct/l mg/m2 con/m2 g/m2 

 

Comment:  

The density of zooplankton is 21–37 animals/l, indicating a significant difference in biomass between sampling points. 

The density of benthos is 650–680 animals/l, indicating a significant difference in biomass between sampling points. 
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2.14 SOCIO-ECONOMIC CONDITIONS 

According to the census in 2018, the population of the whole Mekong Delta includes 

17.8 million persons. The average density is 436 people/km2, higher than the national average 

(150 people/km2).  

The Mekong Delta has the presence of 31 ethnic groups out of 54 ethnic groups in the 

country, of which Kinh accounts for 79%, Hoa accounts for 3.9%, Khmer accounts for 15%, 

other ethnic minorities are not many. Kho Me people concentrate in Soc Trang and Tra Vinh 

provinces, accounting for 26 ÷ 28% of the total population of the province, followed by Bac 

Lieu (about 8%). Kinh people are mainly working in agriculture, fisheries and forestry. The 

Chinese live in such cities and towns as Chau Doc, My Tho, Soc Trang, Bac Lieu, and Can 

Tho. Chinese people are mainly working in trading. 

Table 2.17: The preliminary population in the Mekong Delta provinces in 2018 

Provinces 

2018* 

Area (Km2) 
Average population 

(Thousand people) 

Population 

density 

(People/km2) 

NATIONAL WIDE 331,235.70 94,666.00 286 

Mekong Delta 40,816.40 17,804.70 436 

Long An 4,494.90 1,503.10 334 

Tien Giang 2,510.60 1,762.30 702 

Ben Tre 2,394.80 1,268.20 530 

Tra Vinh 2,358.30 1,049.80 445 

Vinh Long 1,525.70 1,051.80 689 

Dong Thap 3,383.80 1,693.30 500 

An Giang 3,536.70 2,164.20 612 

Kien Giang 6,348.80 1,810.50 285 

Can Tho 1,439.00 1,282.30 891 

Hau Giang 1,621.70 776.70 479 

Soc Trang 3,311.90 1,315.90 397 

Bac Lieu 2,669.00 897.00 336 

Ca Mau 5,221.20 1,229.60 236 

                                                                   Source: General Statistics Office of Vietnam 



104 

 

2.1.10. Socio-economic conditions in An Giang province and in the subproject area 

2.1.10.1. Socio-economic conditions of An Giang province  

An Giang province is the most populous in the Mekong Delta. The average population 

of the whole province in 2018 reached 2,164,151 people. Urban population includes 666,842, 

accounting for 30.81% of the total population. Rural population includes 1,497,309 people, 

accounting for 69.19%, of which male includes 1,071,547 people, accounting for 49.51% of the 

total population and female includes1,092,604 people, accounting for 50.49%. 

In 2018, the labor force aged 15 and above in the whole province reached 1,234,888 

people, of which male workers accounted for 56.65% and female workers accounted for 

43.35%. The labor force in urban areas accounted for 30.31% and in rural areas accounted for 

69.69%. The unemployment rate of the labor force in the province in 2018 was 2.45%, in which 

urban area was 3.09% and rural area was 2.17%. The underemployment rate of the labor force 

in 2018 was 3.09%, in which urban area was 2.28% and rural area was 3.43%. 

The gross domestic product in An Giang province (GRDP) in 2018 at current prices 

reached VND 80,064.2 billion. The average GRDP reached 36,996 million VND/person. In 

foreign currency (USD), at the average exchange rate, the average GRDP reached 1,634 

USD/person. The economic structure in 2018 tended to positive and stable changes. The 

agriculture, forestry and fishery accounted for 29.32%. The industry and construction sector 

accounted for 14.81%. The service sector accounted for 54.26%. Import tax, product tax minus 

product subsidy accounted for 1.61%. 

Regarding agriculture, forestry and fishery, production results in 2018 were generally 

quite positive. Although floodwaters came early and went up quickly to bring sediment and 

natural aquatic resources, floodwaters affected agricultural production. Although annual crop 

production did not reach the plan and decreased in comparison with 2017, thanks to the high 

productivity of crops (especially the rice yield of the whole year, estimated an increase of 2.51 

quintals/ha), the harvest slightly increased. The rice production in 2018 reached 3,927 million 

tons. If adding 61,023 tons of corn (maize), the total cereal food production in 2018 reached 

3,988 million tons. In 2018, the province's newly concentrated forestation area reached 347.28 

hectares, of which production forests reached 204 hectares. The output of exploited timber 

reached 34,012 m3. In 2018, seafood production continued highly which is the highest output 

since 2009 to date, with 486.802 tons, of which aquaculture production reached 463,700 tons 

and the fishing products reached 23,102 tons. 

The increase in the production index of the whole industry in 2018 was estimated 8.93% 

over the previous year (2017). In particular, the processing and manufacturing industry accounts 

for a large proportion and remains the leading in the overall growth of the whole industry, with 

the increase of 9.76%. The next is the water supply and waste treatment with an increase of 

9.83%. The power production and distribution increased by 4.91%. The mining increased by 

1.88%. The consumption index for the whole manufacturing industry in 2018 was only 98.92% 

over the same period in 2017. The labor use index in 2018 increased by 1.16% over the same 

period in 2017. 

The trade and service in 2018 continued to be stable. In the final months of 2018, 

businesses were urgently importing goods and preparing for the shopping at the year-end along 

with promotions and discounts to stimulus consumption, making the consumption more 

increased than in the previous months. The total retail sales of goods and services in 2018 
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reached VND 98,162 billion, of which the total retail sales of goods reached VND 68,311 

billion. The situation of commodity exports in 2018 was stable, increasing over the same period 

last year, in which, 2 key products of the province rose over 2 numbers, i.e. rice with a strong 

growth in production and value, and fish grew strongly in output. Export turnover of goods in 

2018 reached US $ 840 million (of which, rice- 475,000 tons - US$ 240 million and 

fisheries:116,000 tons - US$ 287 million). Transport revenue, warehousing and logistics 

services in 2018 reached VND 4,812 million. Passenger carriage in 2018 reached 129.9 million 

persons and passenger rotation reached nearly 2,180 million persons.km. Cargo carriage in 

2018 reached 35,209 million tons. 

In 2018, the average monthly income per capita of the whole province at the current 

price reached VND 3,541 thousand. The proportion of poor households with multi-dimensional 

access in 2018 was 3.67% (GSO announced). In 2018, large floods appeared early, bringing 

about sediment and natural aquatic resources, effects of climate change, abnormal weather, 

prolonged unseasonal raining, river bank erosion in some parts of the province severely affected 

production and life. According to the preliminary data, natural disasters collapsed and swept 

away 22 houses- 256 houses were in flooding, landslide, roof breaking; 6,823 ha of rice were 

damaged; 354 hectares of crops were damaged. The total value of damage caused by natural 

disasters in 2018 was estimated at VND 198.08 billion. 

2.1.10.2. Socio-economic information of affected households in the subproject area 

In An Giang province, there are two river anti-erosion embankments: the anti-erosion 

embankment to protect the left bank of Hau river, passing through Chau Phong commune, Tan 

Chau town, An Giang province, and the anti-erosion embankment to protect Rach Gia - Long 

Xuyen canal, section from Ton Duc Thang bridge to Dung canal, Long Xuyen city, An Giang 

province. 

To carry out the socio-economic impact assessment on the affected households (AHs) due 

to the project implementation, from the end of November 2019, the Consultant conducted a SES 

survey of 55 households whose residential land is affected by the project. The total number of 

affected households surveyed is 55 households. The Socio-economic survey questionnaire for the 

affected households are attached in the Appendix of  RAP Report. The Inventory of Loss (IOL) 

is conducted with 100% of affected households. The results are as follows: 

Household size 

According to the survey results from 55 families with 302 residents, women account for 

49.2% and men account for 50.8%. The number of persons per household surveyed is about 5.5 

people (based on household registration books). Households with 4 to 6 people account for the 

highest (78.1%). Households with 1-2 people account for 10.2% that are young households. 

Households with more than 6 people account for 11.7%. On average, the number of working 

age people is 4.5 people/household. The average number of dependents is 2 people/household. 

Age of household heads: According to the survey data, household heads from 36-45 

years old account for the highest at 38.1%, followed by 55-65 years old accounting for 28.4%, 

26-35 years old accounting for 19.8%, and under 25 years old accounting for 9.2%, except 4.5% 

of people engaging the survey are over 66 years old. 

Education: The educational attainment of the group of people directly affected by the 

project is at the medium. According to the survey results, out of 55 interviewed people, the 

number of household heads with lower secondary education accounts for the highest of 58.5%, 
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and the next is higher education of 21.7%. Nineteen point eight percent of the household heads 

graduated the primary education. There are not either illiterate or university or higher household 

heads. 

Also according to the survey data, there is no significant difference between male and 

female education attainment. Information on educational attainment is one of the basis to guide 

the career change for people in working age in need. With the common level of lower high 

school and high school levels, the stakeholders discussed to plan suitable occupations for them. 

Occupation of households: The survey shows that, out of 55 households participating in 

the interviews, the households engaged in agriculture accounts for 89.4% and the next is 10.6% 

engaged in housework/retirement. 

Household assets: Valuable assets are not common in families with average living 

standards, while wealthy and better-off families often use more valuable assets. According to 

the socio-economic survey, 99% of the households have color TVs, 100% have motorbikes, 

and 79.4% have refrigerators. 

Household incomes and expenditures: Collecting information on households' incomes 

and expenditures sometimes faces a lot of difficulties, as the respondents, with the common 

mentality, do not want to declare their family's income, which is also a delicate issue in every 

Vietnamese family. Therefore, to some extent, the results of income and expenditure amounts 

are relative. According to Decision No.59/2015/QD-TTg dated November 19, 2015 of the 

Government on the issuance of multi-dimensional poverty standards applied for the period of 

2016-2020, the average income/person/month in rural areas is 700,000 VND/person/month, if 

an average household has about 5.5 people, corresponding to about 3.85 million 

VND/household/month. Therefore, according to the survey results, there is no poor household 

at all. 

In general, monthly household expenses account for more than two-thirds of total 

household income. The average income of 55 surveyed households is about 5.1 million 

VND/household/month and spending is about 4.8 million VND/household/month, equivalent 

to 61.2 million VND/household/year. and spending corresponding to 57.6 

million/household/year. Therefore, households spend about 94.4% of their income on monthly 

expenses. The average of the remaining 5% is saved after spending. If income per household 

per month is calculated according to MOLISA standards, the average household income of the 

surveyed household is almost 2 times higher than the multi-dimensional poverty criterion. 

Access to water supply: As found in the survey, main water sources used by households 

in the subproject area are dug/drilled wellwater (accounting for 85.3%); tap water (accounting 

for 11%); and 3.7% of households use rain water and bottled water. 

Drainage: The survey results show that the drainage system in the subproject area is still 

poor and not synchronized. Up to 61.3% of households responded that there are no sewers; only 

14.5% responded that there are underground sewers, built with bricks and covered; and 24.2% 

responded that there are grooves built of bricks without covering. 

Using fuel for cooking: The main sources of fuel used by households for cooking 

include: Gas accounts for 85% and firewood accounts for 15%. 

Toilets: Survey results that 35.1% of households in the survey are using septic toilets 

and 64.9% are using simple toilets (one compartment or two compartment latrines) 
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Social evils: The survey results show that in the subproject area, there are no trafficking 

in women and gender inequality or domestic violence. 

Current land use status and land use right certificates (LURC): The survey results that 

100% of the surveyed households currently have land use right certificates. 51% of them have 

stayed in their land property before 1980; 28% have stayed in their land property since 1981-

1993; and 21% have resided here after 1993 till now, as answered by the surveyed households 

The survey results that 51% of the surveyed households have both husband and wife named in 

land use right certificates, 42% have only men and 7% have only women named in land use 

right certificates. For the payment of compensation and support, documents and records must 

be confirmed and signed by both spouses. For female headed households, women will represent 

affected households to receive compensation and support from the project. 

2.1.11. Socio-economic conditions in Kien Giang province and in the subproject area 

2.1.11.1.  Socio-economic conditions of Kien Giang province 

The average population in 2018 of Kien Giang province was estimated at 1,810,454 

people. The urban population was estimated at 528,492 people, accounting for 29.19%. The 

rural population was estimated at 1,281,962 people, accounting for 70.81%. The male 

population was estimated at 903,719, accounting for 49.92%. The female population was 

estimated at 906,735, accounting for 50.08%. 

The labor force aged 15 and above in the province in 2018 was estimated at 1,144.025 

people, in which male labor included 68,097 people, accounting for 59.71%, and female labor 

included 460,928 people, accounting for 40.29%. By region, the labor force aged 15 and above 

in urban areas was 327,191 people, accounting for 28.60% and in rural area it was 816,834 

people, accounting for 71.40%. The unemployment rate of workers in the expected age in 2018 

was 2.97% (2017 was 2.98%), of which urban areas was 2.71% (2017 was 2.98%), and rural 

area was 3.07% (in 2017 it was 2.80%). 

The gross domestic product (GRDP) in 2018 according to (the current price) reached 

VND 87,356.53 billion. The average GRDP per capita was VND 48.25 million, equivalent to 

USD 2,094. Regarding the economic structure in 2018, the agriculture, forestry and fishery 

sector accounted for 35.71%; the industry and construction sector accounted for 19.26%; the 

service sector accounted for 41.72%- and the import tax, product tax minus product subsidy 

accounted for 3.31%. The average income per person per month (2018) was 3,779 

million/person/month. 

Regarding ethnicity and religion, Kien Giang is home to more than 15 different ethnic 

groups. In particular, the Kinh accounts for 85.5%, the Khmer makes up 13.4% of the 

population (56,782 households with 24,602 people) concentrating in the districts of Chau Thanh 

and Go Quao. The Chinese makes up about 2.2% of the population living in Rach Gia city and 

Chau Thanh district. The rest are some other ethnic groups such as Cham, Tay, Muong, 

Nung...The rate of households using clean water is 86.02%. The rate of multi-dimensional poor 

households is 4.14%. In particular, the poverty rates in urban areas and rural area is 1.96% and 

4.95% respectively. 

 In 2018, the total rice cultivated area in all seasons (Spring, Winter-Spring, Summer-

Autumn, Fall-Winter) was 728,415 ha. The area for using high quality rice varieties accounts 

for 76.54%. The rice production for the whole year of 2018 reached 4,267,429 tons, an increase 

of 5.14% over the same period or 208,716 tons which is thank to increased productivity. This 

is a good sign of the restructuring process. Farmers' production level has been increasingly 
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improved. They have boldly applied scientific and technical advances to production. Therefore, 

the economic efficiency has been increasingly improved. In addition, the whole province now 

has 1,922 bird nest households, with 2,010 bird nest houses/421,965m2 of used area, which are 

thriving in Rach Gia city (668 bird nest houses), Hon Dat district (529 bird nest houses), Kien 

Luong district (197 bird nest houses), Ha Tien city (169 bird nest houses), and Chau Thanh 

district (152 bird nest houses). The bird nest harvest in 2018 was estimated at 12.5 tons. The 

total production of aquatic products reached 815,530 tons, in which the exploited output was 

589,535 tons and the feeding output was estimated at 225,995 tons. 

The index of industrial production (IIP) in 2018 increased by 7.96% over the same period 

last year. The highest increase was in the water supply, management and waste treatment 

(11.25%). The next is the production and distribution of electricity, gas, and ice with an increase 

of 9.29%. The processing and manufacturing industry increased by 7.83%. The mining industry 

increased by 6.13%. Some industrial products in the year had a relatively high increase 

compared to 2017, e.g. The state invested cement reached 3,216.48 thousand tons, up 14.49%; 

the foreign-invested cement reached 2,207.06 thousand tons, up by 9.98%; the frozen fish 

reached 4.49 thousand tons, up 12.96%; the frozen shrimp reached 3.71 thousand tons, up 

8.97%; the exported leather shoes reached 12,793 thousand pairs, up 51.15%; the beer of all 

kinds reached 105,190 thousand liters, up 16.82%; and the tap water reached 41.48 million m3, 

up 11.29%... In general, production of industrial products in the year was quite good compared 

to the plan as well as compared with the last year. 

 The total retail sales of consumption goods and services reached VND 96,125 billion, 

of which the first reached VND 70,100 billion and the second reached VND 14,072 billion. The 

passenger transportation reached 86.01 million passengers and the transportation rotation 

reached 5,130.23 million passengers.km. The cargo transportation was 11.84 million tons, and 

the transportation rotation was 1,625.34 million tons.km. The total number of tourists reached 

4,620.87 thousand, in which foreigners were 541.32 thousand arrivals, up 61.03%. The number 

of days-guests were served with accommodations was 6,086.02 days, an increase of 3.20% 

compared to 2017. 

Tourism has been developing at a high speed, making greater and more important 

contributions to the local socio-economic development. However, the state management in 

tourism sector in some localities is still inadequate as the perception of trading companies and 

households about compliance with the Law on Tourism is still limited, and the situation of 

increasing prices, clinging to tourists, unsafe foods, unsafe environment ... do occurs, especially 

in holidays, festivals and New Year. The training and retraining of tourism management staff 

as well as tour guides have not kept up with the actual situation, especially in Phu Quoc district, 

which has also affected the comprehensive development of tourism in the area. 

 Socio-economic information of the project district 

The proposed work in Kien Giang province is implemented in An Minh district. The total 

natural land area of A Minh district is 59,048.2 ha. In particular, agricultural land is 41,735.7 

ha (70.7%), forestry land is 5,603.6 ha (9.5%), aquaculture land is 7,311.1 ha, and residential 

land is 1,143.6 ha.  

The district has 11 communes/towns with the total population of 121,163 people. The male 

population is 60,926 people (50.3%). The urban population accounts for 6.6% (8,026 people). 

The population density of the district is 205 people/km2. The number of people of working age 

is 65,494 (54.1%). The number of households in the whole district is 31,327 households. In 

particular, the number of Kinh households is 30,327 households (96.9%), the number of Khmer 

ethnic households is 884 households. The average income in the district is VND 41 

million/person/year. 

The economic structure of the district is as follows: Agriculture - forestry - fishery account 

for 54.2%; construction industry account for 18.8%; trade - service - tourism account for 27%. 

The total production value in the district in the first 9 months of 2019 is estimated at VND 
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6,918.3 billion. The field of agriculture, forestry and fishery is estimated at VND 5,276.7 

billion. The trade and services are estimated at VND 3,449.4 billion. 

The rate of households using clean water is 72.7%. The percentage of households using 

electricity from the national grid is 99.8%. Poor households in the district are 2,572 households 

(accounting for 8.21%). About 26% of households in the district own permanent houses, 64% 

own semi-permanent houses, 8.3% own durable wooden frame houses, and 1.7 own single 

houses. The summary of the district's socio-economic situation is shown as follows: 

Table 2.18: Socio-economic information in An Minh district  

 
 Unit An Minh district 

Number of communes and towns Number 11 

Population People 121,163 

-  Male People 60,926 

-  Female People 60,237 

-  Urban area People 8,026 

-  Rural area People 113,137 

Population density People/km2 205 

Number of employees> 15 years old People 65,494 

Number of people of working age % 54.1 

Number of households Households 31,327 

Ethnic group (Number of households) 

Kinh 30,364 

Khmer 884 

Other 79 

Land structure (ha)  

Total natural area ha 59,048.2 

Land for agriculture production ha 41,735.7 

Forestryland ha 5,603.6 

Land for aquaculture ha 7,311.1 

Specialized land ha 2,131.0 

Residential land ha 1,143.6 

Structure of total production value by economic sector 

-  Agriculture, forestry and fishery % 54.2 

-  Construction - industry % 18.8 

-  Trade - services - tourism % 27.0 

Average income (million/person/year)  41.0 

Percentage of households using hygienic 

water 
% 72.7 

Percentage of households using electricity % 99.8 
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 Unit An Minh district 

Poor households 
Households 2,572 

% 8.21 

Source: Statistical book (2018) and district documents. 

The total land area in the project communes is 20,547.2 ha, including 2.1 thousand ha of 

forestry land and 10.8 thousand ha of agricultural land. Agricultural land in Thuan Hoa 

commune accounts for the highest proportion (more than 4.9 thousand hectares) and 

agricultural land in Tan Thanh commune and Dong Hung A commune accounts for the smallest 

proportion (about 1.6 thousand hectares). 

The total number of the population in the communes is about 44.4 thousand people with 

11,390 households, of which male accounts for 50.3% of the total population (22,350 people). 

The labor force of the project communes is about 24,040 people. The number of ethnic minority 

households in the project communes is 284 (mostly Khmer), accounting for 2.5% of the total 

number of households in the project communes. The population density in Tan Thanh commune 

is the highest at 251 people/km2. The average income per capita in the project communes is 

from 22-25.5 million/person/year. The main occupation of the households in the subproject area 

is agriculture and fishing and aquaculture. In the off-season time, people will work as daily 

hired laborers, men will work as masons to increase household income. 

The total number of poor households in the project communes is 1,256 households, 

accounting for 11% of the total households in the four project communes, of which Tan Thanh 

commune has the highest poverty rate of 13.5% (411 households) and Van commune Khanh 

Dong has the lowest poverty rate of 3.5% (162 households). 

In the subproject area, all communes have health stations to serve people. 100% of 

households use electricity for daily activities. 

The main water sources in these communes are well water, rain water, and bottled water. 

The water quality is relatively good for living and production. However, in dry season due to 

the low water table, some wells do not provide enough water for domestic and livestock 

purposes. The specific information about the subproject communes is shown in the table below. 

Table 2.19: Socio-economic information in project communes 

Source: Statistical book (2018) and commune documents. 

Parameters 
Tan 

Thanh 

Dong 

Hung A 

Van 

Khanh 

Dong 

Total  

Area (ha) 4,139.2 3,615.7 4,546.0 20,547.2 

Land for agriculture production 1,631.0 1,631.0 2,698.0 10,880.0 

Forestryland 249.0 422.0 275.0 2,172.0 

Specialized land 161.0 232.0 149.0 821.0 

Residential land 102.0 100.0 92.0 441.0 

Population (people) 10,394 7,743 9,362 44,402.0 

Number of households 

(households) 
3,039 2,024 2,224 11,390 

Ethnic minority households 51 65 60 284 
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2.1.11.2. Socio-economic information of affected households in the subproject area 

Household size: According to the survey results of 15 households. The average household 

structure is about 4.1 people/household, in which 13 respondents are male (accounting for 

86.7%) and 2 respondents are female. The number of people in the households consists of 63 

people. There are 04 ethnic minority households (Khmer) participating in the survey. 

Specifically, the information about affected households participated in the survey is in the 

following table: 

Table 2.20: Information about affected households participating in the survey 

No. Towns/communes Households Household structure 
Respondents  Number 

of people Male Female 

1 Tan Thanh 2 4.0 2 0 8 

2 Dong Hung A 9 4.2 7 2 38 

3 Van Khanh Dong 3 4.3 3 0 13 

 Total  15 4.1 13 2 63 

(Source: Socio-economic survey, 11/2019) 

Age of respondents: According to the survey data, 13.3% of respondents are 18-30 years 

old (2 people); 33.3% are 31-50 years old (5 people); 46.7% are between 51-60 years old (7 

people); and 1 person is over 60 years old (6.7%). 

Education level: According to the socio-economic survey results, about 46.7% (7 

people) attained secondary education level. The proportion of respondents with high school 

education is 46.7%. Only 1 person graduated from primary school. According to the survey 

results, women mostly attained primary school education. 

Occupation of households: 100% of households surveyed participate in agriculture - 

forestry – fishery, but aquaculture and agriculture prevail. 

Household income: According to the socio-economic survey results, 8 households have 

average income from 1- 1.5 million VND/person/month (53.3%); 46.7% of households have 

income of 1.5 million to 3 million VND/person/month. In general, the average monthly income 

Household size 

(person/household) 
3.4 3.8 4.2 3.90 

-  Male 5,255 3,895 4,695        22,350  

-  Female 5,139 3,936 1,496 18,969 

Population density (people/Km2) 251 214 206   

Number of people of working age 5,819 4,159 4,934 24,040 

Average income per capita 

(million VND/year) 
22.0 22.5 25.0              

Poor households (households) 411 244 162 1,256 

The rate of poor households (%) 13.5 12.1 3.5 11.0 

The economic structure 

-  Agriculture forestry fishery (%) 66.8 69.4 68.0   

-   Industry and small-scale 

industry and construction (%) 
17.9 18.0 15.0   

-  Trade and services (%) 15.3 12.6 17.0   
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of 01 household is about VND 8.9 million/household/month. Thus, the average income of 1 

person/month is about 2.05 million. 

Access to electricity, water and other services 

Electricity: 100% of surveyed households use national electricity grid for lighting. 

Water supply: In the project communes, the main water sources for domestic use are 

rainwater and bottled water. Bottled water is mainly used in dry season. Water source used for 

production is 100% from rivers and canals. 

Sources of energy used for cooking by households: Households use many different 

sources of energy for cooking. However, the main source of energy is gas (10 households, 

accounting for 66.67%), and 5 households use electricity for cooking. 

Toilets: 6 households participating in the survey are using flush or semi-flush toilets; 8 

households are using 2-compartment and 1 compartment toilets; only household is using simple 

toilets (temporary toilets). 

Garbage collection: affected families treat waste by burning or disposing of into garden 

and the sea. 

Gender issues 

Analysis of gender differences: Through the survey, although men and women in the 

subproject area share many farm jobs as well as non-farm jobs, most of the housework are often 

carried by women, specifically, teaching children, feeding (46.7%), housework (cleaning, 

cooking, repairing houses, buying and selling) (33.3%). 

Men are the main source of income for family. Specifically, 53.3% of respondents said 

that main income is from men. Fishing is usually more suitable for men. Women in the 

household earn income through such activities as farming, raising animals and small businesses. 

The empowerment for women has improved in recent times, but in general they still 

have little decision-making power in families as well as in society. Community meetings are 

mostly male-dominated, women attend when men are busy or not at home, except for meetings 

organized by the Women's Unions. The participation of women in society is also limited. The 

division of family works is shown in the following table: 

Table 2.21: Division of family works  

Content  
Male Female   Both 

Number Percentage Number Percentage Number Percentage 

Activities that create 

income sources for 

family 

8 53.3 2 13.3 5 33.3 

Childcare (education, 

parent meetings at 

schools, cooking...) 

3 20.0 7 46.7 5 33.3 

Household work 

(cleaning, cooking, 

home renovation, 

shopping) 

2 13.3 5 33.3 8 53.3 

Join meetings in the 

commune 
11 73.3 2 13.3 2 13.3 

Join meetings in 

village/hamlet 
6 8.6 7 10.0 57 81.4 

 (Source: Socio-economic survey, 11/2019) 
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2.1.12. Socio-economic conditions in Ca Mau province and in subproject area 

2.1.12.1. Socio-economic conditions of Ca Mau province 

The average population in 2018 of Ca Mau province reached 1,229,632 people, 

including the urban population of 279,730 people, accounting for 22.75%, and the rural 

population of 949,902 people, accounting for 77.25%. The female population includes 614,203 

people, accounting for 49.95%. 

In 2018, the labor force aged 15 and above in the whole province includes 715,612 

people, of which male workers reached 412,243 people, accounting for 57.61%, and female 

workers reached 303,369 people, accounting for 42.39%. The labor force in the urban area 

accounts for 21.22% and in the rural area accounts for 78.78%. The unemployment rate of the 

labor force in the age group in 2018 was 2.49%, of which male accounts for 1.72%, female 

accounts for 3.64%, the urban area accounts for 3.83%, and the rural area accounts for 2.11%. 

The underemployment rate of the labor force in the working age is 3.54%, of which urban area 

is 1.09% and rural area is 4.50%. 

The province’s gross domestic product (GRDP) in 2018 (at constant 2010 prices) was 

estimated at VND 37,755.50 billion. In the increase of 5.74% of the whole local economy, the 

agriculture, forestry and fishery increased by 6.94%, contributing 1.65 percentage points to the 

overall growth; the industry and construction sector increased by 3.74%, contributing 1.22 

percentage points; the commercial and service sector increased by 6.90%, contributing 2.73 

percentage points; and the tax minus product subsidies was estimated increasing by 3.43%, 

contributing 0.14 percentage points. 

 Regarding agriculture, forestry and fishery, the whole province in 2018 had 96 farms, 

of which livestock farms were 03 farms and aquaculture farms were 93 farms. The production 

of cereal food crops in the province in 2018 was 533.23 thousand tons, in which rice was 530.73 

thousand tons, and corn was 2.49 thousand tons. The output of some perennial industrial crops 

was 31,698.9 tons, an increase of 244.5 tons (0.78% compared to 2017), in which coconut was 

31,692.6 tons. Regarding livestock and poultry husbandry in 2018 in Ca Mau province: there 

were 205 buffaloes; 476 cows; 101,542 pigs; 7,074 goats, and 2,060,860 poultry heads. In 2018, 

the total existing forest area classified by types was 95,463 ha, including 12,108 ha of natural 

forest and 83,355 ha of planted forest. The area of newly planted forests in 2018 was 4,270 ha, 

including 3,886 ha production forests, 357 ha protection forests, and 27 ha of special-use 

forests. In 2018, the aquaculture area in Ca Mau province was 302,388 hectares, of which 

intensive farming area was 14,253 ha, and extensive and improved extensive farming was 

288,135 ha. The fresh water area was 34,017 ha. The brackish water area was 268,062 ha. The 

saltwater area was 309 hectares. The fishery production gained 550,583 tons, an increase of 

25,090 hectares, including the exploitation output of 214,913 tons and the feeding output of 

335,670 tons. The shrimp output was 190,199 tons. The fish output was 299,959 tons. Other 

seafood output was 60,425 tons. Aquaculture products classified by rearing water: fresh water 

42,312 tons; brackish water 290,748 tons; and 2,610 tons of salt water. 

The industrial production index in 2018 increased by 8.16% compared to 2017. In 

particular: The mining industry increased by 2.47%; the processing and manufacturing industry 

increased by 17.68%; the production and distribution of electricity, gas, steam, hot water and 

air conditioners decreased by 4.92%; the water supply, waste management and waste 

management activities decreased by 5.95%. In 2018, a number of industrial products increased 

over the previous year: Frozen shrimp products increased by 10.87%; cattle and poultry feeding 

foods increased by 10.87%; and commercial electric products increased by 11.38%. However, 

there are some products that increased or decreased compared to the previous year: Urea 

products decreased by 1.91%; production electricity decreased by 4.27%; natural gas decreased 

by 6.26%; commercial tap water products fell by 3.22%. The number of industrial production 
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establishments in 2018 was 5,598 establishments, in which: The mining industry included 75 

establishments; The processing and manufacturing industry included 5,416 establishments; The 

production and distribution of electricity, gas, steam, hot water and air-conditioning 

establishments included 97 establishments; The water supply, waste management and treatment 

activities included 10 establishments. The total labor force in the industry in 2018 included 

34,992 people in which: The mining industry included 472 people; processing and 

manufacturing industry included 32,404 people; The production and distribution of electricity, 

The gas, steam, hot water and air-conditioning included 1,590 people; and the water supply, 

waste management and treatment activities included 526 people.  

In 2018, the total retail sales of consumption goods and services were 57,918.13 billion 

VND, of which the first reached VND 45,990.14 billion, accounting for 79.47%, and the second 

reached VND 6,117.93 billion, accounting for 10.17%. The tourism and accommodations 

reached VND 34.85 billion, accounting for 10.56%. Other services reached VND 5,762.85 

billion, accounting for 9.95%. 

 Socio-economic information in the project districts: 

The proposed work in Ca Mau province is implemented in Dam Doi and Ngoc Hien 

districts. The total natural land area of the two districts is 153,461 ha. In particular, agricultural 

land is 8,999 ha (7.6%), forestry land is 39,681 ha (25.8%), aquaculture land is 87,374 ha; and 

residential land is 1,294 ha. 

Dam Doi has 15 communes/towns. Ngoc Hien has 7 communes/towns. 

Dam Doi population reaches 175,629 people. The male population reaches 88,967 people. 

The urban population reaches 10,476 people. The population density is 213 people/Km2. The total 

area of the district is 82,606 ha, of which, agricultural production land is 6,245 ha, forestry land is 

5,891 ha, aquaculture land is 66,485 ha, and residential land is 902 ha. The economic structure of 

Dam Doi district is as follows: the agriculture - forestry - fishery accounts for 54.2%; the 

construction industry accounts for 18.8%; and the trade - service accounts for 27%. The average 

income per capita is 36.5 million/person/year. The poverty rate is 12%. 

Ngoc Hien district. The total population amounts up 72,152 people. The male population 

amounts up 36,705 people (50.9%). The urban population accounts for 7.9% (5,666 people). 

The district population density is 102 people/km2. The number of people of working age is 

38,674 people (53.6%). The number of households in the district is 18,578 households. The 

average income of the district is 37 million VND/person/year. 

The economic structure of Ngoc Hien district is as follows: The agriculture - forestry - 

fishery accounts for 56.8%; the construction industry accounts for 19.4%; the trade - services – 

tourism accounts for 37%. Poor households in the district are 862 households (accounting for 

4.64%). The summary of the socio-economic situation of the districts is shown as follows: 

Table 2-22: Socio-economic information in project districts 

   Unit Dam Doi district 
Ngoc Hien 

district 
Total  

Number of communes and 

towns Number 15 7 22 

Population  People 175,629 72,152 247,781 

-  Male People 88,967 36,705 125,672 

-  Female People 86,662 35,447 122,109 
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   Unit Dam Doi district 
Ngoc Hien 

district 
Total  

-  Urban area People 10,476 5,666 16,142 

-  Rural area People 165,153 66,486 231,639 

Population density People/km2 213 102 63 

Number of employees> 15 

years old People 96,596 38,674 135,270 

Number of people of working 

age 
% 55.0 53.6 54.6 

Number of households Households 24,284  18,578  42,862 

Land structure (ha)   

Total natural area ha 82,606.0 70,855.1 153,461 

Land for agriculture production ha 6,245.0 2,753.6 8,999 

Forestryland ha 5,891.0 33,789.5 39,681 

Land for aquaculture ha 66,485.0 20,889.4 87,374 

Specialized land ha 3,132.0 4,713.3 7,845 

Residential land ha 902.0 391.7 1,294 

Structure of total production value by economic sector 

-  Agriculture, forestry and 

fishery 
% 54.2 56.8  

-  Construction - industry % 18.8 19.4  

-  Trade - services - tourism % 27.0 23.8  

Average income 

(million/person/year) 
 36.5 37.0  

Poor households 
Households 2,914 862 3,776 

% 12.0 4.64 8.8 

Source: Statistical book (2018) and district documents. 

 Socio-economic information in project communes 

The total land area in the project communes is 26,581.8 ha, including 10.3 thousand ha 

of forestry land and 1.1 thousand ha of agricultural land. The agricultural land in Nguyen Huan 

commune accounts for the highest (over 957 thousand hectares). 

The total population of the communes includes about 27.8 thousand people with 6,425 

households, of which the male makes up 51.03% of the total population (14,192 people). The 

labor force of the project communes includes about 14,988 people. The population density in 

Nguyen Huan commune is 108 people/km2. The population density in Dat Mui commune is 

102 people/km2. The average income per capita in the subproject area is from 23-26 

million/person/year. The main occupation of the households in the sub-project is agriculture 

and fishing (aquaculture). In the off-season time, people will work as hired laborers, men will 

work as masons to increase household income. 
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The total number of poor households in the project communes is 321, accounting for 

5% of the total households in the two project communes, of which Nguyen Huan commune has 

the poverty rate of 7.3% (236 households) and Dat Mui commune has the lowest poverty rate 

of 2.7% (85 households). 

In the subproject area, all communes have health stations to serve people. 100% of 

households use electricity for daily activities. 

The main source of water in these communes is rain water and bottled water, with 

relatively good water quality for living and production. However, in dry season, there is a 

shortage of water in daily life. The percentage of population using clean water in Nguyen Huan 

commune is now 99%. The specific information about the subproject communes is shown in 

the table below. 

Table 2.23: Socio-economic information in project communes 

Parameters 
Nguyen Huan 

commune 

Dat Mui 

commune 
Total  

Area (ha) 12,253.0 14,328.8 26,581.8 

Land for agriculture production 957.0 236.0 1,193.0 

Forestryland 2,529.0 7,857.7 10,386.7 

Aquaculture land 8,211.0 1,863.9   

Specialized land 440.0 449.6 889.6 

Residential land 116.0 52.6 168.6 

Population (people) 13,187 14,623 27,810.0 

Number of households (households) 3,230 3,195           6,425  

Household size (person/household) 4.1 4.6             4.33  

-  Male 6,808 7,384        14,192  

-  Female 6,379 7,239 13,618 

Population density (people/Km2) 108 102   

Number of people of working age 7,121 7,867 14,988 

Average income per capita (million VND/year) 23.0 26.0   

Poor households (households) 236 85 321 

The rate of poor households (%) 7.3 2.7               5.0  

The economic structure   

-  Agriculture forestry fishery (%) 67.5 66.8   

-   Industry and small-scale industry and 

construction (%) 
16.8 17.9   

-  Trade and services (%) 15.7 15.3   

Source: Statistical book (2018) and commune documents. 

2.1.12.2. Socio-economic information of affected households in the subproject area 

Household size: According to the survey results of 9 households. The average household 

structure is about 4.1 people/household, of which 7 respondents are male (accounting for 

77.8%) and 2 respondents are female. The number of people in the households is 38 people. 
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There are 2 ethnic minority households (Khmer) participating in the survey. Specifically, the 

information about affected households participated in the survey is in the following table: 

Table 2.24: Information about affected households participating in the survey 

No. Towns/communes Households 
Household 

structure 

Respondents  Number 

of people Male Female 

1 Nguyen Huan 4 4.3 3 1 17 

2 Dat Mui 5 4.2 4 1 21 

 Total  9 4.2 7 2 38 

(Source: Socio-economic survey, 11/2019) 

Age of respondents: According to the survey data, 55.6% of them are 31-50 years old 

(5 people) and 44.4% of them are 51-60 years old (4 people). 

Education level: According to the socio-economic survey results, about 66.7% (6 

people) have secondary education level. The proportion of respondents with high school 

education is 33.3% (3 people). 

Occupation of households: 100% of households surveyed participate in agriculture - 

forestry – fishery, mainly in aquaculture and agriculture. 

Household income: According to the socio-economic survey results, there are 5 

households with average income from 1- 1.5 million VND/person/month (55.6%) and 44.4% 

of the households have income from 1.5 million to 3 million VND/person/month. In general, 

the average monthly income of 01 household is about VND 8.9 million/household/month, thus, 

the average income of 1 person/month is about 2.05 million. 

Access to electricity: 100% of surveyed households use national electricity grid for 

lighting. 

Access to water: In the project communes, the main water sources for domestic use are 

rain water and bottled water. Rainwater is mostly used during dry season. The source of water 

used for production is 100% from river, canal and sea water (used for aquaculture). 

Source of energy used for cooking by households: Households use many different 

sources of energy for cooking. However, the main source of energy used is gas (6 households 

account for 66.67%) and 3 households use firewood. 

Toilets: 3 households participating in the survey are using flush or semi-flush toilets; 6 

households are using toilets with 2 compartments and 1 compartment. 

Garbage collection: affected families burn or dispose of waste into gardens and the sea. 

Gender issues  

Analysis of gender differences: Through the survey, although men and women in the 

subproject area share many farm jobs as well as non-farm jobs. However, most of housework 

are often carried by women. Specifically, teaching children, feeding (77.8%), housework 

(cleaning, cooking, repairing houses, trading) (55.6%). 

Men are the main source of income for their families. Specifically, 44.4% of the 

respondents said that the main income is mainly from men. Fishing is usually more suitable for 

men. Women generate income through other activities such as farming, raising animals and 

small businesses. 

The empowerment for women has improved in recent times, but generally they still have 

little decision-making power in families as well as in society. Community meetings are mostly 
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male-dominated and women attend when men are busy or not at home, except for meetings 

organized by the Women's Unions. The participation of women in society is also limited. The 

division of family works is shown in the following table. 

Table 2.25: Division of family works  

Content  
Male Female   Both 

Number Percentage Number Percentage Number Percentage 

Activities that create 

income sources for 

family 

4 44.4 2 22.2 3 33.3 

Childcare (education, 

parent meetings at 

schools, cooking...) 

1 11.1 7 77.8 1 11.1 

Household work 

(cleaning, cooking, 

home renovation, 

shopping) 

1 11.1 5 55.6 3 33.3 

Join meetings in the 

commune 
6 66.7 2 22.2 1 11.1 

Join meetings in 

village/hamlet 
4 44.4 3 33.3 2 22.2 

(Source: Socio-economic survey, 11/2019) 

2.1.13. Situation and causes of landslides in the subproject area 

2.1.13.1. Erosion situation in An Giang province and in subroject area 

 Erosion situation in An Giang province 

Science 2017, about 120 serious riverbank landslides has happened in An Giang 

province, losing land, houses, infrastructure, roads. The loss is estimated at hundreds of 

billions of dongs. According to the results of periodic monitoring of the functional 

departments in An Giang province, there are now 51 river and canal sections warned of 

moderate to very dangerous landslides with a total warning length of more than 162 km out 

of a total of 400 km of river banks in An Giang province (accounting for 40%), which affects 

about 20,000 households living in these areas, of which 23 points are at high and particularly 

dangerous risk of erosion and landslides directly threating about 4,800 households and it 

needs to urgently relocate these households to a safe places in the near future. 

In the upstream province of An Giang, river bank erosion often takes place in flood 

season, especially in high flood years. Some areas in the province often suffer from landslides 

such as Tan Chau on Tien river, An Khanh, Chau Phong, Ong Ho islet, Long Xuyen city on 

Hau river... 

 Left bank of Hau river – the section passing Chau Phong commune (subproject 

area) 
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No. 

The left bank of Hau river, the section 

passing Chau Phong commune 

(subproject area) 

Erosion situation 

 

 

Chau Phong commune, Tan Chau town is 

located at the curved river section, where 

the mainstream is pressed against the left 

bank, causing river bank erosion for a long 

time. In addition, due to the influence of 

upstream flooding, climate change of sea 

level rise, the hydraulic regime of water 

flow changes. In combination with 

previously eroded banks, non-reinforced 

dyke and anti-erosion embankment 

against landslides, Hau river bank erosion 

was more serious in the section running 

through Chau Phong commune. 

  

 

On the river bank of about 6.0 km long, a 

number of deep erosion curves appeared 

and tend to expand. At 16:15 am on 

September 7, 2017, in group 10, Vinh 

Tuong 1 hamlet, Chau Phong commune, a 

landslide happened in Hau river bank, 

with a length of about 30m, penetrated 

inland 5 ÷ 7m and affected 9 households, 

with 45 people living, including 6 

households in dangerous areas that 

required urgent relocation. According to 

the statistics of the People's Committees of 

Chau Tan and Chau Phong commune, 4 

hamlets are in high erosion risk, with a 

length of nearly 7km, and each year, Long 

An - Chau Phong rural road is eroded 

nearly 5m. Currently, the whole commune 

has 428 households affected by landslides 

that need relocation. 

 

Rach Gia – Long Xuyen canal, section from Ton Duc Thang bridge to Dung canal  
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No. 

Rach Gia-Long Xuyen canal, section from 

Ton Duc Thang bridge to Dung canal 

(subproject area) 

Erosion situation 

 

 

Rach Gia - Long Xuyen canal is an important 

inland waterway directly managed by the 

Vietnam Inland Waterway Administration 

(VIWA). This is a waterway of many large 

tonnage vessels going back and forth with 

relatively high population density. The canal 

section is about 80.0 ÷ 100.0m and the 

average elevation is -10.0m. Vo Van Hoai 

road in Binh Khanh ward and My Khanh 

commune is located along the right of the 

river. 

  

 

On April 28, 2018, a large landslide occurred 

on Vo Van Hoai road between Dung canal 

bridge and Cau Quang bridge (this section of 

landslide belongs to the project: Addressing 

landslides of My Khanh inter-commune road 

- the section from Thong Luu bridge to Tam 

Vu mountain. The length of the erosion 

section is about 42m, the width of the erosion 

from the existing protection anti-erosion 

embankment is about 10m deep into the 

shore, damaging nearly the entire My Khanh 

inter-commune road section at this location. 

The depth of erosion at the existing anti-

erosion embankment site is -5.0m. 

On December 3, 2018, landslides occurred 

on the Provincial Road PR.943 from Muong 

Diem bridge to Bang Tang canal in group 14, 

Tay Khanh 5 cluster, My Hoa ward, making 

3 houses falling into the river and many 

households living around relocated in 

emergency. The erosion length is about 40m, 

the width from the existing canal bank is 

about 10m deep and about 4m from the edge 

of PR.943 road. The landslide foot is -10m. 

2.1.13.2. Erosion situation in Kien Giang province and in the subproject area 

 Kien Giang province 

According to the statistics by the end of 2018, Kien Giang province had 13 coastal 

erosion areas of 35.3 km long. The locations and scales of coastal erosion areas in Kien Giang 

province are presented as in the table and figure below: 
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Table 2.26: Statistics of coastal erosion areas in Kien Giang province 

No. Locations 
Erosion 

length (m) 

Erosion 

width (m) 

Erosion 

classification 

1 Mui Ranh coast - An Bien district 5000 100-250 Extremely dangerous 

2 Tan An coast - An Bien district 2500 50-100 Extremely dangerous 

3 
Bai Duong coast - Binh An commune - 

Kien Luong district 
500 10-20 Dangerous 

4 Mui Dua coast - Kien Luong district 2000 10 Dangerous 

5 Bai Nam coast - Kien Luong district 200 5 Normal 

6 
West Coast line - Hon Dat hamlet - Tho 

Son commune - Hon Dat district 
2000 100 Dangerous 

7 
West Coast line - Van Thanh hamlet - 

Tho Son commune - Hon Dat district 
700 100 Dangerous 

8 
West Coast line - Hon Queo hamlet - 

Tho Son commune - Hon Dat district 
1000 200 Dangerous 

9 
West Coast line of Vam Ray hamlet - 

Hon Dat district 
1000 10-20 Dangerous 

10 
West Coast line from Canal 9 to Canal 5 

- Hon Dat district 
4000 10-20 Dangerous 

11 
West Coast line in Giong Ke hamlet - 

Hon Dat district 
400 5 Less dangerous 

12 
West Coast line from Tieu Dua to Chu 

Vang canal - An Minh district 
9000 100-300 Dangerous 

13 
West Coast line from Xeo Nhau to 

Canal 8 - An Minh district 
7000 100-300 

Extremely 

dangerous 
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Figure 2.6: Locations of coastal erosion areas in Kien Giang province 

 West Coast line from Xeo Nhau to Canal 8 - An Minh district (subproject area) 

No. 

West Coast line from Xeo Nhau to Canal 8 

- An Minh district (subproject area) 

 

Erosion situation 

 

 
 

The project implementation area is at Xeo 

Nhau estuary. In July and August 2019, 

thunderstorms and high tides overflowed 

the sea dike cause severe erosion of many 

sections of the sea dike and damaged 

nearly 200 houses, in which 6 houses 

were washed away to the sea, 49 houses 

were completely collapsed, 76 roofs were 

blow away, and 63 houses were flooded. 

  

 

The total loss was estimated over VND 9 

billion, in which An Minh district had 105 

houses, estimated damage of VND 6.9 

billion. After that, the sea water also 

receded quickly, swept away houses and 

most of the property and household 

appliances of dike-living households in 

Van Khanh Tay commune, Van Khanh 

commune, An Minh district, especially 

the dike section from Tieu Dua to Kim 

Quy about 4.5km, so Kien Giang 

Provincial People's Committee 
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No. 

West Coast line from Xeo Nhau to Canal 8 

- An Minh district (subproject area) 

 

Erosion situation 

announced it as an emergency landslide. 

Particularly, Kim Quy Border Guard 

Station, belonging to Xeo Nhau Border 

Station (An Minh District), Kien Giang 

Border Guard, due to its proximity to the 

coast, were swept away with many assets. 

According to the consultation results with 

local people and An Minh Protection 

Forest Management Board, the areas of 

coastal protection forests have been 

strongly encroached due to sea level rise 

in recent year. It is estimated that the 

protection forest belt loss about 20- 50 

m/year. 

2.1.13.3. Erosion situation in Ca Mau province and in the subproject area 

Like Kien Giang, Ca Mau is a province with long coast which is heavily influenced by 

climate change and sea level rise and is vulnerable due to extreme weather events. The coastal 

erosion becomes very complicated and unpredictable. The coast is severely eroded causing loss 

of protective forest belt in many sections. 

According to the statistics by the end of 2018 in Ca Mau province, there were 16 coastal 

erosion areas with the erosion length is 139.31 km. The location and scale of coastal erosion 

sites in Ca Mau province are presented as in the following table and figure. 

Table 2.27: Statistics of coastal erosion areas in Ca Mau province 

No. Locations 
Erosion 

length (m) 

Erosion 

width (m) 

Erosion 

classification 

1 
Go Cong estuary landslide section (West 

Sea) 
3000 50 Dangerous 

2 
Sao Luoi estuary landslide section (West 

Sea) 
2200 58 Dangerous 

3 
The southern landslide section of Doc A 

river estuary (West Sea) 
2000 30-40 Dangerous 

4 
Ho Gui section, Nguyen Huan commune, 

Dam Doi 
3500 90 

Extremely 

dangerous 

5 Vam Xoay - Ngoc Hien estuary area 11170 20-30 
Extremely 

dangerous 

6 
Hoc Nang section, Tan An commune, Ngoc 

Hien 
5000 85 

Extremely 

dangerous 

7 
The coast section from Vam Xoay to Rach 

Goc 
11300 30-40 

Extremely 

dangerous 

8 Section from Tu canal to Da Bac 3700 50 
Extremely 

dangerous 

9 Section from Ba Tinh to Sao Luoi 4440 50 Dangerous 
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No. Locations 
Erosion 

length (m) 

Erosion 

width (m) 

Erosion 

classification 

10 
Coastline section from Khanh Tien and U 

Minh communes 
7000 50 Dangerous 

11 
Tan Thuan, Tan Tien and Nguyen Huan 

coast - Dam Doi district 
24000 30-40 Less dangerous 

12 Tam Giang Dong - Nam Can coast 12000 30-40 Less dangerous 

13 Tam Giang Tay - Ngoc Hien coast 12000 30-40 Dangerous 

14 Tan An - Ngoc Hien coast 20000 30-40 Dangerous 

15 Vien An Dong - Ngoc Hien coast 10000 30-40 Dangerous 

16 Dat Mui - Ngoc Hien coast 8000 30-40 Dangerous 

 Vam Xoay estuary area, Dat Mui commune, Ngoc Hien district 

No. 

Vam Xoay estuary area, Dat Mui 

commune, Ngoc Hien district (subproject 

area) 

Erosion situation 

 

 
 

According to the consultation results with 

local authorities and people, about 5 recent 

years, there are many landslide areas in Dat 

Mui commune: Kenh Dao Dong and Kenh 

Dao Tay canal hamlets, Dat Mui market 

area...increasingly extending sea 

encroachment to mainland. The two end 

points adjacent to the sea belonging to Kenh 

Dao Dong and Kenh Dao Tay canals were 

backed down several hundred meters deep. In 

November and December high tides, 

landslides in Dat Mui commune (Ngoc Hien 

district) become more serious, causing 

serious impacts on people's lives. Earlier, on 

June 12, 2018, a serious landslide completely 

submerged 3 houses of 3 households in Lach 

Vam hamlet, Dat Mui commune. 

 

 Ho Gui estuary area, Nguyen Uan commune, Dam Doi district (subproject area) 
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No. 
Ho Gui estuary area, Nguyen Uan commune, 

Dam Doi district (subproject area) 
Erosion situation 

 

 
 

According to the consultation results 

with local authorities and people, high 

waves, high winds combined with high 

tides cause landslides along Ho Gui 

estuary, deeper than 100m inland, 

damaging tens of hectares of critical 

protection forests and over 300 

hectares of aquaculture land. 

 

 

2.15 CHARACTERISTICS OF BACKGROUND CONDITIONS OF THE 

SUBPROJECT  

The characteristics of background conditions at the project construction sites are described 

hereafter. 

Table 2.28: Background conditions at the construction site of Hau river anti-erosion 

embankment - section through Chau Phong-An Giang commune 

No. Construction items/Locations and images Description of the surrounding objects 

The starting point of the anti-erosion embankment section to protect Hau river banks is 1.3 km 

away from Xang canal junction with Hau river. The route is 2,500 km long along the left bank 

of Hau River, from 105º08'15"E, 10º45'45"N to 105º07'38"E, 10º42'35"N. The subproject 

scope belongs to Chau Phong commune, Tan Chau town, An Giang province. 
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No. Construction items/Locations and images Description of the surrounding objects 

  

 
 

The banks in Chau Phong commune are 

relatively straight, but generally, this 

river section has three confluences 

including Xang canal and main 

tributaries of Hau River and Chau Doc 

River.  

Long An - Chau Phong road runs along 

the riverbank. The road is in good 

condition. The road width is 3.5m. The 

average road elevation is +5.50. This is 

one of the main roads connecting Chau 

Phong with the center of Tan Chau town.  

 

 

The starting point is characteristic with 

low density area given the migration has 

been taking place in recent year due to 

river bank erosion. 

Flora and fauna is poor with mainly are 

shub, grass, banana trees, accasia… 

 

 

Chau Phong river bank, from Xang canal 

junction with Hau river towards Chau 

Giang port, has been heavily eroded over 

the past few years, swept away many 

houses. Some locations river bank cut 

deep inland 20- 30m. 

 

 

 

Toward the end point, he population 

density here is quite dense. People's 

houses are mainly based on melaleuca 

piles, timber piles and few small concrete 

piles, which are temporary. 
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No. Construction items/Locations and images Description of the surrounding objects 

 

 

The anti-erosion embankment is built 

close to the river bank to protect people's 

houses, provincial road (953) connecting 

Chau Phong with the center of Tan Chau 

town, the People's Committee, the health 

station and the primary school of Chau 

Phong commune, Dr Nghia’s clinic 

The surrounding environment is mainly 

riverbank on the one side and houses on 

the other side of people living on 

riverbank. Houses are located close to 

Provincial Road 953. 

 

Table 2.29: Hau river anti-erosion embankment, section from Ton Duc Thang bridge to Dung 

canal, Long Xuyen city, An Giang 

No. Construction items/Locations and 

images 

Description of the surrounding objects 

 

1.1  

 

This river section runs through Long Xuyen 

City from Nguyen Trung Truc bridge to 

Tam Vu mountain. The width is about 80.0 

÷ 100.0m wide. The average river bed 

elevation is -10.0m. Vo Van Hoai road in 

Binh Khanh ward and My Khanh commune 

is located along the riverbank. 

 

 

The first point is from the intersection of 

Nguyen Tri Phuong road and Vo Van Hoai 

road. 

The road surface is good. The road area is 

widened. The traffic volume is not too high. 

TL 953 
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No. Construction items/Locations and 

images 

Description of the surrounding objects 

 

 

The canal runs along Vo Van Hoai road 

under Ton Duc Thang bridge. Along Vo 

Van Hoai road towards the river, where the 

anti-erosion embankment is built to protect 

the river banks, there are no residents, but 

on the other side of the road, many 

households living and doing business on the 

roadside. 

 

 

 

In the midpoint of the route from Thong Luu 

bridge to Dung canal bridge, the road 

surface is bad, 2 sides of the road have some 

small businesses. The traffic volume is quite 

high. 

 

 

The endpoint of the route is Dung canal 

bridge. The road surface is quite good but 

narrowed. There are many business 

households, making the traffic flow higher 

than at the first point of the route. 
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Table 2.30: Background conditions at the construction site of Xeo Nhau breakwaterst, An 

Minh district, Kien Giang province 

No. Construction items/Locations and images Description of the surrounding 

objects 

 

1.1 

 

The construction site of the coastal 

anti-erosion embankment is in Xeo 

Nhau area, An Minh district, Kien 

Giang province, along the areas of 

3 communes: Tan Thanh, Dong 

Hung A and Van Khanh Dong, An 

Minh district, Kien Giang province. 

The entire route is about 9.8km to 

be built offshore 100-150m (which 

was the protective forest area 

completely eroded by sea water in 

recent years). 

 

 

The first point is about 300m from 

Xeo Nhau fishing port to the sea. 

There is not residence at the first 

point, however, it is close to the 

local sea traveling to the fishing 

port and inner canals. 

 

 

Along the route, the coastal 

mangrove belt grows along the 

coast, about 50-200m wide and is 

being eroded. Behind the mangrove 

belt are the sea dyke, the cajuput 

forest belt, and then people's living 

areas. According to the survey, the 

mangrove belt has a great effect on 

protecting people as well as 

creating livelihood conditions. 

Plants are mainly Aegiceras 

corniculatum and Bruguiera 

gymnorrhiza, without rare birds and 

animals because the forest belt has 
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No. Construction items/Locations and images Description of the surrounding 

objects 

been eroded, so not many habitats 

exist. 

 

 

 

The final section connects the 10th 

canal, where the environmental 

conditions are similar to the 

previous section. However, 

according to the survey, there are 

many livelihood activities (fishing 

and aquaculture of local people on 

the 10th canal. This is also one of 

the main sea estuaries for people’s 

shipping. 

   

Table 2.31: Background conditions at the construction site of Vam Xoay – Ca Mau 

breakwaters 

No. Construction items/Locations and images Description of the surrounding 

objects 

The area of Vam Xoay estuary is eroding complicatedly. The protective forest belt is taken 

away 80m to 100m each year. Landslides have been cut deep into coast like frog jaws inwards. 

Many large forest areas are lost (according to statistics in the past 10 years, the forest in this 

area has lost about 270ha). Landslide becomes especially dangerous and continuous, especially 

in rainy season. 

1.1 

 

The construction site of the coastal 

anti-erosion embankment is in Vam 

Xoay estuary in Dat Mui commune, 

Ngoc Hien district. 

It includes 2 branches running from 

Vam Xoay estuary towards 2 sides 

of Kinh Dao Dong and Kinh Dao 

Tay hamlets. Each branch is about 

2.5km long. 

However, this area is a protected 

mangrove forest under the 

management of Mui Ca Mau 

National Park Management Board. 
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No. Construction items/Locations and images Description of the surrounding 

objects 

 

 

The environmental characteristics 

along the route are characterized by 

coastal mangrove system 

(Aegiceras corniculatum, 

Bruguiera gymnorrhiza and 

Avicennia marina Vierh), with 

abundant aquatic fauna under the 

canopy of mangroves. 

However, this area is not a strictly 

protected area of the national park 

given it is only the buffer zone. 

The survey found that some 

landslide sections are quite severe. 

 

 

On the sea, towards the 

administrative area of the National 

Park Management Board, local 

people's livelihood activities 

(fishing and aquaculture) are still 

taking place illegally given this area 

is under the management of the 

Park.  

 

 

The wavebreaker will connect to 

the embankment funded by the 

goverment budget (confirmed by 

the  Ca Mau DARD). This 

embankment will then connect to 

the existing anti-erosion 

embankment to protect the 

administrative area of the National 

Park Management Board (which 

has been put into operation since 

2014). 
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Table 2.32: Background conditions at the construction site of Ho Gui– Ca Mau breakwaters 

No. Construction items/Locations and images Description of the surrounding 

objects 

The area of Ho Gui estuary is eroding complicatedly. The protective forest belt is taken away 

80m to 100m each year. Landslides have been cut deep into coast like frog jaws inwards. Many 

large forest areas are lost (according to statistics in the past 10 years, the forest in this area has 

lost about 140 ha). Landslide becomes especially dangerous and continuous, especially in rainy 

season. 

1.1 

 

The construction site of the coastal 

anti-erosion embankment is in Ho 

Gui estuary in Nguyen Huan 

commune, Nam Can district, Ca 

Mau province. 

It includes a branch running from 

Ho Gui estuary in Mai Hoa hamlet 

with a length of about 3.5km. The 

anti-erosion embankment is built 

along the coast and 100-150m far 

from the shore. 

 

 

The environmental characteristics 

along the route are characterized 

by coastal mangrove system 

(Aegiceras corniculatum, 

Bruguiera gymnorrhiza and 

Avicennia marina Vierh). The 

mangrove belt is 50-1000m thick 

but thin from the estuary. 

The survey found that this area is 

very seriously eroded. 

People and local authorities also 

said that this area neither have rare 

animals and birds nor is a nature 

conservation area. 
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No. Construction items/Locations and images Description of the surrounding 

objects 

 

 

There is no residence along the 

coast, but this is also an important 

route from Ho Gui estuary to the 

sea. 
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CHAPTER 3. SUBPROJECT ALTERNATIVES 

The content of Chapter 3 compares the alternatives of the subproject regarding 

economic, social and environmental aspects, including: (i) with and without subproject 

alternatives and (ii) the technical options of the subproject's construction items. 

2.16 ANALYSIS OF “WITH” AND “WITHOUT” ALTERNATIVES 

The content of this section is intended to analyze the environmental and social impacts of the 

“with” and “without”alternatives of the subproject: 

- In the case of “without” the subproject: when the subproject is not implemented, this 

means that environmental and social issues that are happening, such as: saline intrusion 

and sea level rise may affect assets and life of local people. 

- In the case of “with” subproject: when the subproject is implemented, including 

construction of river embankment and Breakwaters to protect the coastline from impacts 

of sea waves and climate change; protect people and production activities from spring 

tides; aquaculture zones in Ca Mau and Kien Giang are afforested, and Cape Ca Mau 

National Park is protected. 

Detailed analysis of environmental and social impacts with and without the subproject is 

presented in Error! Reference source not found.. 

Table 3.1: Comparison of environmental and social impacts with and without the subproject  

No. Issues Alternatives  

Without the subproject With the subproject 

1 Environment issues  

1 Adaptation to 

climate change  

- The subproject is located in the 

coastal area, which is expected to be 

severely affected by salinity 

intrusion in the context of climate 

change, leading to scarcity of 

freshwater resources. 

- The awareness of people on climate 

change is still low. 

- River embankments are protected, 

civil works, infrastructure are 

maintained. 

- Forest coverage rate is increased 

thanks to breakwater embankments  

- Habitat of organisms is increased, 

leading to diversity of plants and 

animals. 

 

1 Carbon 

sequestration   

 

 

- Mangrove loss situation continue to 

taken place resulting in all 

important mangrove areas will be 

cleared in next 5 years.  

- The mangrove area will be 

protected. As such, carbon 

sequestration will been maintained. 

In addition, with the natural 

regeneration of mangrove, more 

than 1,850ha mangrove forest will 

be naturally developed (or assisted 

regeneration). As a result, more 

carbon sequestration will be 

occured with such added mangrove 

generation. 

2 Social issues  

2.1 Increase the 

income of the 

households in the 

beneficiary area of 

the subproject  

Life and safety of local people are 

threatened by landslides.  

Income of people in the coastal area is 

affected due to: 

Contributing to the increasing income 

of the people due to:  

- stabilizing and expanding 

production because of constructed 

embankments.  
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2.17 CONSIDERING ENVIRONMENTAL AND SOCIAL ISSUES IN 

PREPARATION OF FEASIBILITY STUDY 

In the preparation of the feasibility study report, apart from complying with the documents of 

the Feasibility Study Report (FS) of the ICRSL project and the relevant regional plans and 

schemes, the owner of the subproject and the consultant have prepared the FS, which has been 

reviewed and the chosen route for the subproject is planned to minimize environmental and 

social impacts, as follows: 

- For the river embankment: the selected route is in the area with the least land loss or in 

public land managed by the State, the number of relocated households is the lowest to 

minimize the impact on the environment and society.  

- For the Breakwaters: It is located in the sea without land acquisition and does not affect 

houses and works, without using the any mangrove area of the National Park (Ramsar 

site).  

In addition to the consideration when choosing locations, choosing the technical options, 

environmental and social issues are also qualitatively and quantitatively considered. 

For quantitatively consideration, please see the setion 3.3 with the Multi criteria analysis 

(MCA). 

For the qualitatively consideration, plese see details in Error! Reference source not found. 

nd Table 3.3 as followings: 

 

 

 

 

- Average landslide is from 20-40m 

per year. 

- Controlling landslides for the 

region.-  

- Contribute to improving people's 

lives, creating more spacious urban 

landscape. 

- Sustainable protection of protection 

forest, aquacultrue and residential 

areas in the project area with more 

than 2,854 ha. 

2.2 Land acquisition 

and resettlement 

No land acquisition required. 

However, the erosion of the seaward 

mangrove belt and then the increasing 

pressure from land-use and 

aquaculture landwards as well as 

resettlement due to the landloss 

situation in the coastal and rivers 

project area (Hau river in Chau Phong 

commune, Kien Giang-Long xuyen 

canal in Long Xuyen )  

Land acquisition of households and 

relocated households to prevent 

further pressure on landuse 
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Table 3.2: Technical options of Breakwaters in the subproject 

No Compared 

content 

Option 1. Double piles 

breakwater + rock + groin 

Option 2. Breakwater use TC2 

prefabricated reinforced concrete 

unit + groin 

 Design option 

 

 

 

 Content Structure of breakwater use pre-

stressed reinforced concrete piles 

D300, with a length of 10m, 

distance of piles is 0.60m  

Crest of pile arranged vertical 

beams (30x50) and horizontal 

(30x40) by reinforced concrete, 

rocks 1x2, grade 300. 

Inside of breakwater and ground is 

melaleuca grill. 

The sides of breakwater foot 

reinforced by rocks, width of 

protection is 3m, thickness is 

0.6m. 

The solution is designed as pre-

fabricated concrete unit with 

truncated quadrilateral pyramid 

shape with hollow holes insides. 

On both sides of sea and shore are 

two. The reasonable calculation of 

holes size and arrangement 

increases the stability, increases the 

ability of wave attenuation and at the 

same time helps to minimize the 

reflected waves cause erosion, but 

still ensure the circulation and 

exchange of sediment in front of and 

behind the construction. 

 Location of 

the work 

items 

will be placed at the sea (120-

159m) to avoid the mangrove area 

acquisitionn 

will be placed at the sea (120-150) to 

avoid the mangrove area 

acquisitionn 

 Natural 

based 

solution 

The option will be using the 

melaleuca panel to be placed on 

the seabed. And then, the rock 

(30x30 size) will be dropped. As 

such the impact on the seabed will 

be minimized. In addition, the 

hole among the concreted pile and 

rock will allow the water and 

fauna/flora to move in and out. 

Melaleuca is the common and 

local construction material in Ca 

Mau and Kien Giang. As using 

this local melaleuca for 

construction, the transportation 

will be minimized and associated 

impacts will be also minimized as 

well. 

No melaleuca panel will be placed 

on the seabed. TC2 prefabricated 

concrete unit will be placed directly 

on the seabed. Therefore, seabed 

will be directely impact and quality 

of water will be detoriated. 

1 Advantages - Due to the cylindrical structure, 

the force of the dikes is toward the 

center, thus reducing the 

- Due to the cylindrical structure, the 

force of the dikes is toward the 

30

210

30

260

50 160 50
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No Compared 

content 

Option 1. Double piles 

breakwater + rock + groin 

Option 2. Breakwater use TC2 

prefabricated reinforced concrete 

unit + groin 

horizontal force, so suitable for 

the soft soil.  

- Very good wave reduction, up to 

70% 

- The structure uses the anchoring 

principle, therefore, the high 

stable, and quick to install. 

- Hard to move centrifugal piles to 

other locations with deeper levels 

(to -2) to protect the protective 

forest when the protected area has 

been accelerated, regenerated 

forest trees. 

center, thus reducing the horizontal 

force, so suitable for soft soil.  

- Very good wave reduction, up to 

80% 

- The ability to cause acceleration 

after completion quickly, according 

to data measured after 1 year, 

sediment after completion is from 

40-60cm, facilitating forest 

regeneration. 

- Hollow piers can be moved to other 

locations with the same levels to 

protect the protective forest when 

the protected area has been 

accelerated, regenerated forest 

trees. 

2 Disadvantages  - This solution is effective for 

reforestation, anti-landslide, but 

the long acceleration time.  

- Difficult to move to another 

location when the forest has been 

regenerated. 

- In spite of high stability, good 

ability to reduce waves, good 

accretion, these new works have 

only been applied in experimental 

form and the technology is 

continuing to be studied. 

3 Socials 

impacts 

- Located on the shoreline. 

- Social impacts will be 

insignificant and no households 

and public works will be affected 

by land acquisition. 

- Located on the shoreline  

- Social impacts will be insignificant 

and no households and public works 

will be affected by land acquisition. 

4 Environmental 

impacts 

Good performance on protecting 

the environment, reducing 

erosion, protecting forests, and 

maintaining ecological functions 

of mangrove ecosystems 

Good performance on protecting the 

environment, reducing erosion, 

protecting forests, and maintaining 

ecological functions of mangrove 

ecosystems 

5 Economic 

efficiency 

About 23 millions/md About 17 millions/md 

 Conclusion Selected Not Selected  
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Table 3.3: Technical options for river embankments in the subproject in Long Xuyen city 

No. Option 1 Option 2 

 Slope embankment reinforced with rivet mattress. Embankment with RC vertical wall  

Design option 

 

 

Contents 

Using rivet mattresses from level of +3.50 to the river bed, 

reinforcing rivet mattresses of 10x3x0.3, below is geotextile 

fabric and sand bags. (23 bags/m3) 

 Embankment length: 2,500 m. 

 Crest elevation: +3,50m. Girders of crest elevation is 

made of reinforced concrete M250, bxh=60x40cm 

  Slope reinforcement with geotextile fabric + rivet 

mattresses: 10mx3mx0.3m 

  Arranging M200 reinforced concrete road, 3,0m wide 

for maintenance and management on the corridor of top of 

embankment.  

 

+ Embankment is in form of RC vertical wall, corner wall on the 

foundation of two rows of reinforced concrete piles, combined with 

reinforcement of rivet mattresses. Piles are M300 reinforced concrete, 

(35x35) cm, 34m long  

+ Corner wall is made of RC, M250, stone 1x2, 250cm high, 

thickness of 30cm, fixing by ribs in distance of 2.5m, crest elevation of 

the wall is +3.50. Bottom slab along the embankment is 240m wide, 

40cm thick.  

 + Embankment foot: reinforcement of PVC-coated rivet 

mattress (3x10x0.3) m, below is geotextile fabric and sandbags (23 

bags/m3), slope coefficient m=3.00 

+ Arranging M200 reinforced concrete road, 3,0m wide for 

maintenance and management on the corridor of top of embankment.  

MAËT CAÉT NGANG ÑIEÅN HÌNH PA2 
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No. Option 1 Option 2 

Advantages 

 - Reinforcement solution is suitable for soft soil in the 

Mekong Delta.  

 - Main structural items including sand bags + rivet 

mattresses which are simple materials, taking advantage of 

locally available materials.  

 - Low construction cost. 

- Convenient maintenance 

- High reliability 

- Simple construction method  

- Rapid construction progress 

- Convenient maintenance 

- High reliability 

- High aesthetics 

Disadvantages  
- Not high aesthetics. 

 

- Unable to take advantage of riverbank soil, increasing 

reinforcement to stabilize the work-item  is required. 

- Increased volume, high cost. 

- More complicated construction method  

- High price. 

Social impacts  Close to the highdensity area, this option will taking place 

in the longer time 

Close to the highdensity area, this option will taking place in the 

shorter time. Less impact on the local community. 

minimizing compensation and resettlement during project 

implementation, ensuring wide space for local people’s travel. 

Environmental 

impacts  
Medium Medium 

Conclusion  Selected Not selected  
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2.18 MULTI-CRITERIA ANALYSIS 

3.1.1. Criteria used in MCA 

The selection of the feasible solution of the project erosion prevention structural solution 

will use multi-criteria analysis (MCA) by ranking the solutions on the defined criteria and the 

weights. The main criteria used include: 

1- Technical 

2- Financial/ economic 

3- Social  

4- Environmental  

The table below presents the sub-criteria under each topic (main criteria) with detailed 

descriptions for each criterion. 

Table 3.4: Criteria used in the MCA 

Criteria Description Measurement 

1. Technical criteria (comparison between alternatives) 

a Effectiveness in 

erosion prevention 

Performance in erosion prevention can be 

the same among the solutions. Considering 

other measurements to distinguish technical 

performance between solutions, such as 

reforestation of mangroves belt for 

breakwaters, urban landscape for 

embankments.   

Qualitative 

b Robustness of the 

solution 

Robustness of the design (stability, robust 

structure and future proof (e.g. adaptive to 

climate change variations, land subsidence, 

urban development 

Qualitative 

c Applied technology 

and flexibility 

Technologies have been proven? Ability for 

reuse in the future? Nature based solutions 

Qualitative 

d Complexity of 

construction 

Technical complexity construction phase 

(e.g. technologies have been proven? 

Requirements of material and equipment 

and expertise in local are available? 

Uncertainties about soil and bearing 

capacity?) 

Qualitative 

2. Financial & economic criteria (comparison between alternatives) 

e Initial investment The transaction costs of realizing an option, 

i.e. the direct and indirect construction costs 

(the lower, the more attractive) 

billion VND/km 
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Criteria Description Measurement 

f Operation & 

maintenance costs 

The annual expenses for operating and 

maintaining an option (the lower, the more 

attractive) 

billion VND/year 

g Net present value 

(NPV) 

Ratio for determining the financial 

feasibility of an option. An NPV of < 0 

means that the option is not financially 

feasible  (the higher, the more attractive) 

billion VND 

h Economic internal rate 

of return (EIRR) 

Ratio for determining the economic 

feasibility of an option. An EIRR < the 

social discount rate (assumed to be 10%) 

means that the option is not economically 

feasible (the higher, the more attractive) 

% 

3. Socio-economic criteria (the situation without project) 

j Resettlement issues The number of people that need to be 

resettled due to the realization of the 

measure. (the lower, the more attractive). 

The resettlement might be not required for 

construction of breakwaters while it is 

required for construction of riverbank 

revetments. 

Qualitative 

k Land acquisition Land area (including houses, assets, crops 

and plants, etc.) to be acquired due to 

realization of the measures, compared to 

case of do-nothing (the more land to be 

acquired, the less attractive option) 

Land acquisition area 

l Impact on transport 

(land and navigation) 

Does the option have an impact on 

accessibility for and/or safety of navigation 

(the more the increase in accessibility and 

safety the more attractive) 

Qualitative 

m Impact on land 

use/livelihoods 

(protected) 

The impact on protection of the production 

lands and livelihoods adaptive to climate 

changes impacts (the more positive the 

impact, the more attractive). 

Qualitative 

4. Environmental criteria (the situation without project) 

n Impact on biodiversity Key Biodiversity Areas (KBA), RAMSAR 

site, species, habitats. (the more area is 

Qualitative 
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Criteria Description Measurement 

protected and/or the more positive the 

impact, the more attractive) 

o Impact during 

construction 

Impact on air quality, noise, vibration, water 

quality during the construction of the 

measures (more negative impacts, the less 

attractive measures) 

Qualitative 

p Mangroves 

reforestation 

Ability to restore mangroves forest belts 

along the coast (the more restoration, the 

more attractive) 

Qualitative 

3.1.2. Scoring method  

Before scoring can carried out, each measures (alternative) should be clear for each 

construction site including the costs and effects of the measures. If the measures are clear, they 

are scored on all criteria on a five-point scale (1 to 5) per location. So, for each location one 

MCA will be carried out in which the short-listed options are scored. The sub-criteria under 

themes 1 & 2 will be scored compared to each other (technical and financial), while the sub-

criteria under theme 3 & 4 (environmental and socioeconomic) will be scored compared to the 

baseline situation (the situation without project). 

Scoring method themes 1&2: comparative between alternatives 

The sub-criteria under 1 (technical) and 2 (financial/economic) cannot be scored 

compared to the baseline situation (for example because technical complexity cannot be 

compared to a situation without a project in place), and therefore will be scored comparative 

between the alternatives. For example: the most complex alternative will receive the lowest 

score and the least complex alternative will receive the highest score. 

Table 3.5: Scoring sub-criteria under main themes 1&2 

SCORE 1 & 2 (comparative between alternatives) 

1 strongly negative compared to other alternatives 

2 negative compared to other alternatives 

3 neutral compared to other alternatives 

4 positive compared to other alternatives 

5 strongly positive compared to other alternatives 

Scoring method themes 3&4: compared to baseline situation 

The sub-criteria under 3 (socioeconomic) and 4 (environmental) will be scored 

compared to the baseline situation (present situation + future developments which are certainly 

taking place regardless of erosion protection measures- this concerns plans already in 

construction phase or planned with known owner, formally approved and financing reserved). 
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Table 3.6: Scoring sub-criteria under main themes 3 & 4 

SCORE 3 & 4 (compared to baseline situation) 

1 strong negative impact compared to baseline 

2 significant negative impact compared to baseline 

3 no significant impact compared to baseline 

4 significant positive impact compared to baseline 

5 strong positive impact compared to baseline  

3.1.3. Analysis and assessment of alternatives by each main criteria  

3.1.3.1. Technical criteria 

Technical criteria include the effectiveness (effect) in erosion protection, robustness of 

the solution, issues related to the applied technology and flexibility (e.g. ability for reuse), and 

complexity of construction (e.g. technologies have been proven? Requirement of materials, 

equipment and expertise? Uncertainty about geological conditions) and the load capacity of the 

platform?). 

A comparative analysis between alternatives according to technical criteria for each 

location is summarized below: 

3.1.3.2. Technical and technology solutions to prevent riverbank erosion in Chau Phong 

area (An Giang) 

Table 3.7: Technical criteria evaluation for embankment in Chau Phong 

No. 

Solutions Solution 1: Slope 

embankment uses rock 

carpets to reinforce  roof 

Solution 2: Vertical 

embankment use 

reinforced concrete  Criteria 

1 
Reliability (effectiveness in 

erosion prevention) 
Meet requirement Meet requirement 

2 Aesthetics, architecture Lower Higher 

3 

Stabilizing structures 

(robustness, adapting to 

climate change, subsidence) 

Lower Higher 

4 Natural-base solution Higher Lower 

5 

Construction methods (level 

of complexity, requires 

ground treatment) 

More simple More complex 

6 
Application in the Mekong 

Delta 
Widely Widely 
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7 Construction progress Faster Slower 

3.1.3.3.  Technical and technology solutions to prevent riverbank erosion in KG-LX 

canal area (An Giang) 

Table 3.8: Technical criteria evaluation for the embankment in KG-LX canal 

No. 

Solutions Solution 1: Soft slope 

embankment uses 

concrete slabs 

Solution 2: Vertical 

embankment use 

reinforced concrete  Criteria 

1 
Reliability (effectiveness in 

erosion prevention) 
Meet requirement Meet requirement 

2 Aesthetics, architecture Lower Higher 

3 

Stabilizing structures 

(robustness, adapting to 

climate change, subsidence) 

Lower Higher 

4 Natural-base solution More Less 

5 

Construction methods (level 

of complexity, requires 

ground treatment) 

More simple More complex 

6 
Application in the Mekong 

Delta 
Widely Widely 

7 Construction progress Faster Slower 

3.1.3.4.  Technical and technology solutions in Xeo Nhau coastal area (Kien Giang) 

Table 3.9: Technical criteria evaluation for the breakwater in Xeo Nhau 

No. 

Solutions 
Solution 1: Double 

piles breakwater + 

rock + groin 

Solution 2: Breakwater 

use TC2 prefabricated 

reinforced concrete unit + 

groin 
Criteria 

1 
Effectiveness in wave 

attenuation 
Better Worse 

2 

The ability of sediment 

exchange and mudflat 

nourishment to restore 

mangrove forest 

Better Worse 

3 

Stabilizing structures 

(robustness, adapting to 

climate change, subsidence) 

Higher Lower 
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No. 

Solutions 
Solution 1: Double 

piles breakwater + 

rock + groin 

Solution 2: Breakwater 

use TC2 prefabricated 

reinforced concrete unit + 

groin 
Criteria 

4 
Reusability (move to other 

location) 
Lower Higher 

5 

Construction methods (level 

of complexity, requires 

ground treatment) 

More complex More simple 

6 
Application in the Mekong 

Delta 
Widely Not widely 

7 Construction progress Slower Faster 

3.1.3.5.  Technical and technology solutions in Vam Xoay coastal area (Ca Mau) 

Table 3.10: Technical criteria evaluation for the breakwater in Vam Xoay 

No. 

Solutions 

Solution 1: Double 

piles breakwater + 

rock + groin 

Solution 2: 

Breakwater use TC2 

prefabricated 

reinforced concrete 

unit + groin 

Criteria 

1 
Effectiveness in wave 

attenuation 
Better Worse 

2 

The ability of sediment 

exchange and mudflat 

nourishment to restore 

mangrove forest 

Better Worse 

3 

Stabilizing structures 

(robustness, adapting to climate 

change, subsidence) 

Higher Lower 

4 
Reusability (move to other 

location) 
Lower Higher 

5 

Construction methods (level of 

complexity, requires ground 

treatment) 

More complex More simple 

6 
Application in the Mekong 

Delta 
Widely Not widely 

7 Construction progress Slower Faster 
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3.1.3.6.  Technical and technology solutions in Ho Gui coastal area (Ca Mau) 

Table 3.11: Technical criteria evaluation for the breakwater in Ho Gui 

No. 

Solutions Solution 1: Double piles 

breakwater + rock + 

groin 

Solution 2: Double piles 

breakwater + half dome 

breakwater + groin Criteria 

1 
Effectiveness in wave 

attenuation 
Good Good 

2 

The ability of sediment 

exchange and mudflat 

nourishment to restore 

mangrove forest 

Good Good 

3 

Stabilizing structures 

(robustness, adapting to 

climate change, 

subsidence) 

Higher Lower 

4 
Reusability (move to other 

location) 
Lower Higher 

5 

Construction methods 

(level of complexity, 

requires ground treatment) 

More complex More simple 

6 
Application in the Mekong 

Delta 
Widely Widely 

7 Construction progress Slower Faster 

3.1.3.7. Fiancial & economic criteria 

The costs and benefits of each alternative are calculated in detail according to 

Vietnamese regulations (see Chapter 9 - Cost-Benefit Analysis (CBA) of FS). Information on 

total investment, annual operating and maintenance costs, economic-financial parameters such 

as NPV, EIRR and B/C ratio are shown in the table below: 

Table 3.12: Summary of the costs and benefits of the proposed solutions 

Solutions 
Chau Phong Dung canal Xeo Nhau Vam Xoay Ho Gui 

S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 

Cost-Benefit 

Analysis 
          

Total 

investment 

        

100,25  
    164,58  

          

37,85  

          

81,71  

          

23,34  

          

29,90  

          

40,26  

          

47,15  

          

44,64  
          43,30  
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Solutions 
Chau Phong Dung canal Xeo Nhau Vam Xoay Ho Gui 

S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 

(billion 

VND/km) 

Annual 

operating and 

maintenance 

costs (billion 

VND/year) 

           

0,45  
        0,20  

           

0,55  

           

0,25  

           

1,65  

           

0,75  

           

1,00  

           

0,50  

           

0,60  
           0,70  

EIRR (%) 
19,89

% 

8,50% 20,80

% 

10,92

% 

13,85

% 

12,30

% 

15,63

% 

13,97

% 

12,38

% 

12,58% 

NPV (billion 

VND) 

 

135,29  

 (34,28)  

105,36  

 16,35   

244,39  

 

170,27  

 

154,89  

 

122,8

20  

 90,25   96,19  

B/C 
 1,52   0,92   2,37   1,10   1,82   1,45   1,83   

1,560  

 1,46   1,51  

3.1.3.8. Socio  criteria 

Relevant socio-economic impacts compared to the situation without project (do-

nothing) are summarized in the table below: 
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Table 3.13: Summary of social impacts of the proposed solutions 

 Solution Resettlement issues Land acquisition 

Impact on transport 

(land and 

navigation) 

Impact on land use/livelihoods 

(protected) 

Chau 

Phong 

S1 

Need resettlement 

for: 

- 52 HHs; 

- 1 organization; 

- Land acquisition area is 4,630m2 including 2,380 

m2 of residential land and 1,250 m2 of public land; 

- Temporarily affected area is 1,000m2; 

- Significant impact on 

navigation activities 

due to the operation of 

the port terminal  

- The area protected by the project, 

people stabilize to develop 

economic, agricultural production 

is 183.5 ha; 

 

S2 

Need resettlement 

for: 

- 52 HHs;  

- 1 organization; 

- Land acquisition area is 4,145m2
;  

- The area of temporarily affected public land is 

1,000m2; 

 - Significan impact on 

navigation activities 

due to the operation of 

the port terminal  

- The area protected by the project, 

people stabilize to develop 

economic, agricultural production 

is 183.5 ha; 

KG-LX 

canal 

S1 

Need resettlement 

for: 

- 3 affected HHs  

- 2 organizations; 

- Land acquisition area is 1,445m2 including 240 m2 

of residential land and 1,215 m2 of public land;  

- The area of temporarily affected public land is 

2,000m2; 

- Significant impact  

- The area protected by the project, 

people stabilize to develop 

economic, agricultural production 

is 216.9 ha; 

S2 

Need resettlement 

for: 

- 3 affected HHs 

- 2 organizations; 

- Land acquisition area is about 1,150m2
; 

- The area of temporarily affected public land is 

2,000m2; 

- Significant impact   

- The area protected by the project, 

people stabilize to develop 

economic, agricultural production 

is 216.9 ha; 

Xeo 

Nhau 
S1 

- No need for 

resettlement 

 - No need for land acquisition; 

- Temporary effect to 25,000m2 of aquaculture land; 

200m2 of public land; 

- Low impact 

- The area protected by the project, 

people stabilize to develop 

economic, agricultural production 

is 3,510 ha; 
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 Solution Resettlement issues Land acquisition 

Impact on transport 

(land and 

navigation) 

Impact on land use/livelihoods 

(protected) 

S2 
- No need for 

resettlement 

- No need for land acquisition; 

- Effect to 25,000m2 of aquaculture land; 200m2 of 

public land; 

- Low impact - The area protected by the project, 

people stabilize to develop 

economic, agricultural production 

is 3,510 ha; 

Vam 

Xoay 

S1 
- No need for 

resettlement 

 - No need for land acquisition; 

- Temporary effect to 9,000m2 of aquaculture land; 

150m2 of public land; 

- Low impact 

- The area protected by the project, 

people stabilize to develop 

economic, agricultural production 

is 552 ha 

S2 
- No need for 

resettlement 

- No need for land acquisition; 

- Temporary effect to 9,000m2 of aquaculture land; 

150m2 of public land; 

- Low impact 

- The area protected by the project, 

people stabilize to develop 

economic, agricultural production 

is 552 ha 

 

 

 

 

 

 

 

 

Ho Gui 

S1 
- No need for 

resettlement 

- No need for land acquisition; 

- Temporary effect to 6,000m2 of aquaculture land; 

150m2 of public land; 

- Low impact 

- The area protected by the project, 

people stabilize to develop 

economic, agricultural production 

is 184 ha 

S2 
- No need for 

resettlement 

- No need for land acquisition; 

- Temporary effect to 6,000m2 of aquaculture land; 

150m2 of public land; 

 - Low impact 

- The area protected by the project, 

people stabilize to develop 

economic, agricultural production 

is 184 ha 
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3.1.3.9. Environmental criteria 

The environmental impacts compared to the situation without project (do-nothing) are 

summarized in the table below: 

Table 3.14: Summary of environmental impacts of the proposed solutions 

Solution 

Chau 

Phong 
Dung canal 

Xeo 

Nhàu 
Vam Xoay Ho Gui 

S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 

Environmental criteria                

Impact on biodiversity 0/- 0/- 0/- 0/- 0/- 0/- - - 0/- 0/- 

Impact during construction 

(air quality, noise, vibration, 

water quality) 

- - -- -- - - - - -- -- 

Mangroves reforestation 0 0 0 0 + + ++ ++ ++ ++ 

Notes: 0 = no impact, 0/- = significant negative, - = negative, - - = strong negative, 0/+ 

= significant positive, + = positive, ++ = strong positive. 

3.1.4. Selection of the feasible solution  

Based on the analysis and evaluation results of each criterion for the proposed solutions 

as mentioned above, the ranking of the solutions that have been implemented, Multi-criteria 

analysis (MCA) will be conducted for 5 location (perform 5 MCA analyzes) to support the 

selection of solutions, MCA implementation method is described at the beginning of this 

chapter. In these MCA, 4 other topics of criteria are evaluated including:  

i) Technical criteria 

ii) Financial & economic criteria (including investment capital, O&M costs, economic 

and financial indicators such as NPV, EIRR, B/C) 

iii) Socio-economic criteria (resettlement, land acquisition, impact on transport (land 

and navigation), and protected productive land area), and 

iv) Environmental criteria 

The assigning weights of the importance of each criterion are carried out in the 

consultation workshop and the results are presented in Section 11.3, taking into consideration 

the factors related to the decision on selection of the feasible solution.   

As discussed and decided at the workshop, technical criteria are of greater importance 

and therefore they are assigned weights higher than other criteria. The evaluation of these 

criteria is conducted based on the evaluation of experts and existing data, though still a bit 

subjective, the evaluation results show that the scores of the solutions are quite close to each 

other.  

The results of assigning and ranking the solutions of 5 MCA are presented in the 

following tables. 
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Table 3.15: Summary of assigning and ranking results of solutions of 5 MCA 

    
  

Chau Phong - An 

Giang 

RGLX canal - An 

Giang Xeo Nhau - Kien Giang Vam Xoay - Ca Mau Ho Gui - Ca Mau 

Ranking the solutions 
Solution 

1 Solution 2 Solution 1 Solution 2 Solution 1 Solution 2 Solution 1 Solution 2 Solution 1 

Solution 

2 

                          

Topic / 

Type of 

impact 

Analysis of 

solutions 
Weight 

Slope 

embank

ment use 

rock 

carpet 

Vertical 

embankm

ent use 

reinforced 

concrete 

pile 

Slope 

embankm

ent use 

concrete 

slabs 

Vertical 

embankm

ent use 

reinforced 

concrete 

pile 

Double 

piles 

breakwate

r + rock 

Half 

dome 

breakwat

er TC2 

(double 

piles) 

Double 

piles 

breakwat

er + rock 

Half 

dome 

breakwat

er TC2 

(double 

piles) 

Double 

piles 

breakwat

er + rock 

Double 

piles 

breakwat

er + Half 

dome 

breakwat

er 

1. 

Technical 

criteria 

The solution has 

achieved the 

proposed goals 

in terms of 

aspects:  

0.34                     

  
Effectiveness in 

erosion protection 
0.085 4 5 4 5 4 3 4 3 4 3.5 

  
Robustness of the 

solution 
0.085 3 4 3 4 4 3 4 3 4 4 

  

Applied 

technology and 

flexibility 

0.085 4 3 4 3 3 4 3 4 3 3.5 

  
Complexity of 

construction 
0.085 3 1 3 1 1 2 1 2 1 2 
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Chau Phong - An 

Giang 

RGLX canal - An 

Giang Xeo Nhau - Kien Giang Vam Xoay - Ca Mau Ho Gui - Ca Mau 

Ranking the solutions 
Solution 

1 Solution 2 Solution 1 Solution 2 Solution 1 Solution 2 Solution 1 Solution 2 Solution 1 

Solution 

2 

                          

Topic / 

Type of 

impact 

Analysis of 

solutions 
Weight 

Slope 

embank

ment use 

rock 

carpet 

Vertical 

embankm

ent use 

reinforced 

concrete 

pile 

Slope 

embankm

ent use 

concrete 

slabs 

Vertical 

embankm

ent use 

reinforced 

concrete 

pile 

Double 

piles 

breakwate

r + rock 

Half 

dome 

breakwat

er TC2 

(double 

piles) 

Double 

piles 

breakwat

er + rock 

Half 

dome 

breakwat

er TC2 

(double 

piles) 

Double 

piles 

breakwat

er + rock 

Double 

piles 

breakwat

er + Half 

dome 

breakwat

er 

2. 

Financial 

& 

economic 

criteria 

The solution has 

achieved the 

proposed goals 

in terms of 

aspects:  

0.26                     

  
Net present value 

(NPV)  
0.13 3 1 3 2 3 2 3 2 2 3 

  

Economic 

internal rate of 

return (EIRR) 

0.13 3 1 3 2 3 2 3 2 2 3 

3. 

Environm

ental 

criteria 

The solution has 

effect to: 
0.20                     

  
Impact on 

biodiversity 
0.07 3 3 3 3 2 2 2 2 2 2 
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Chau Phong - An 

Giang 

RGLX canal - An 

Giang Xeo Nhau - Kien Giang Vam Xoay - Ca Mau Ho Gui - Ca Mau 

Ranking the solutions 
Solution 

1 Solution 2 Solution 1 Solution 2 Solution 1 Solution 2 Solution 1 Solution 2 Solution 1 

Solution 

2 

                          

Topic / 

Type of 

impact 

Analysis of 

solutions 
Weight 

Slope 

embank

ment use 

rock 

carpet 

Vertical 

embankm

ent use 

reinforced 

concrete 

pile 

Slope 

embankm

ent use 

concrete 

slabs 

Vertical 

embankm

ent use 

reinforced 

concrete 

pile 

Double 

piles 

breakwate

r + rock 

Half 

dome 

breakwat

er TC2 

(double 

piles) 

Double 

piles 

breakwat

er + rock 

Half 

dome 

breakwat

er TC2 

(double 

piles) 

Double 

piles 

breakwat

er + rock 

Double 

piles 

breakwat

er + Half 

dome 

breakwat

er 

  
Impact during 

construction 
0.07 3 2 3 2 1 3 1 3 1 2 

  
Mangroves 

reforestation 
0.07 n/a n/a n/a n/a 3 3 3 3 3 3 

4. Social  

criteria 

The solution has 

effect to: 
0.20                     

  
Resettlement 

issues 
0.05 3 3 3 3 n/a n/a n/a n/a n/a n/a 

  Land acquisition 0.05 1 3 2 3 n/a n/a n/a n/a n/a n/a 

  

Impact on 

transport (land 

and navigation) 

0.05 3 3 3 3 3 3 3 3 3 3 

  

Impact on land 

use/livelihoods 

(protected) 

0.05 3 3 3 3 3 3 3 3 3 3 



154 

 

    
  

Chau Phong - An 

Giang 

RGLX canal - An 

Giang Xeo Nhau - Kien Giang Vam Xoay - Ca Mau Ho Gui - Ca Mau 

Ranking the solutions 
Solution 

1 Solution 2 Solution 1 Solution 2 Solution 1 Solution 2 Solution 1 Solution 2 Solution 1 

Solution 

2 

                          

Topic / 

Type of 

impact 

Analysis of 

solutions 
Weight 

Slope 

embank

ment use 

rock 

carpet 

Vertical 

embankm

ent use 

reinforced 

concrete 

pile 

Slope 

embankm

ent use 

concrete 

slabs 

Vertical 

embankm

ent use 

reinforced 

concrete 

pile 

Double 

piles 

breakwate

r + rock 

Half 

dome 

breakwat

er TC2 

(double 

piles) 

Double 

piles 

breakwat

er + rock 

Half 

dome 

breakwat

er TC2 

(double 

piles) 

Double 

piles 

breakwat

er + rock 

Double 

piles 

breakwat

er + Half 

dome 

breakwat

er 

  Score: 1.00 2.9 2.3 2.9 2.6 2.5 2.4 2.5 2.4 2.2 2.7 

 Rank  1 2 1 2 1 2 1 2 1 2 
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CHAPTER 4. ENVIRONMENAL AND SOCIAL IMPACT 

ASSESSMENT 

Chapter 4 evaluates and forecasts environmental impacts, including positive, negative, 

accumulating impacts on the physical environment (soil, water, air), biological environment, 

and the socio-economic status of the subproject area relating to the selected plans for each 

subproject work and based on the current status of the natural and socio-economic 

environment of the area. 

Subproject implementation will also cause some negative impacts (temporary and permanent 

impacts) on the environment and society. This chapter will analyze in detail the positive and 

negative impacts that may occur during the subproject construction. 

It is noted that although the potential negative impacts of work-items (river embankments 

and Breakwater) to be invested under this subproject is in line with the key findings of the 

REA or ESMF for the ICRSL project that it will generally increase the level of air, noise, 

vibration, and water pollution as well as increasing local traffic congestion including road 

safety risks and disturbance to local residents and they could be mitigated by (a) ensuring 

that contractors apply good construction practices and initiate/maintain close consultation 

with local authorities and communities throughout the construction period; and (b) close 

supervision of field engineers/environmental officer as recommended in the REA. However, 

to comply with the Government’s expectation for the ESIA analysis, this chapter also 

included the results of the analysis relating to air/noise and water pollution. As suggested by 

the REA, these impacts will be mitigated through the application of the Environmental Code 

of Practices (ECOP) and which has been prepared in line with the ESMF. 

Potential negative impacts caused by the subproject’s livelihood models have also been found 

to be small to moderate, and they can be mitigated through technical assistance to be 

provided during the preparation and implementation of the livelihood development models. 

2.19 POSITIVE IMPACT  

4.1.1. Economic benefit of the project 

The value of economic benefits from the project is considered among the direct 

beneficiaries and is quantified into money. The economic benefits of the project mainly come 

from the increased benefits such as the benefits of protecting the area of agricultural and 

aquaculture land prevent the risks of erosion causing loss of land, benefits from reducing the 

costs of resettlement and repairing properties damaged by erosion, benefits from CO2 

absorption value of mangroves. 

4.1.2. Benefit from protecting farming area 

In Chau Phong area, the farming area is mainly used for agriculture (rice and 

vegetables). The average annual erosion rate in this area is 5m/year, it is estimated that the 

agricultural land area lost about 47.5ha in about 40 years. Similarly, the area of Long Xuyen 

City is also affected by erosion, estimated to lose about 17ha of agricultural land and about 7ha 

of residential land after 40 years. 
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At Xeo Nhau area, located in Van Khanh Dong, Dong Hung A and Tan Thanh 

commune, An Minh district, Kien Giang province, the main area of protection forest is assigned 

to local people for aquaculture production. About 450 households are at high risk of erosion. 

The land in Vam Xoay area, belonging to Kinh Dao Dong and Kinh Dao Tay hamlets, 

Dat Mui commune, Ngoc Hien district, Ca Mau is mainly protected forest area under Ca Mau 

Cape National Park. Without implementing the project, the area of protective forest area is 

estimated to be lost at about 200ha. In addition, there is a fishing farm with nearly 500 

households (247 HHs living inside the core zone of Mui Ca Mau National Park). 

Ho Gui area of Mai Hoa hamlet, Nguyen Huan commune, Dam Doi district also has the 

area of protective mangroves being managed by Dam Doi district forest management board. 

This area is being under the direct impact of erosion, if there is no measure to prevent, 

approximately 184 ha of forest area will be affected. Besides, this area also has a number of 

aquaculture households with the area of lost aquacultures estimated at 96ha. Nearly 600 

households living in coastal areas are also subject to direct consequences from erosions. 

Table 4.1: Estimated land area in the locations affected by erosion / erosion 

Location Item 

Without the 

project 

With the 

project Protected area 

(ha) 
Area (ha) Area (ha) 

Chau 

Phong 

Total 3,650.00  3,700.00  50.00  

- Agriculture land 3,452.70  3,500.00  47.30  

- Residential land 197.30  200.00  2.70  

Long 

Xuyen 

Total 976.00   1,000.00  24.00  

- Agriculture land 439.20  450.00  10.80  

- Residential land 536.80  550.00  13.20  

Vam Xoay 

Total 850.00  1,050.00  200.00  

- Protective forest land 809.52  1,000.00  190.48  

- Residential land 40.48  50.00  9.52  

Ho Gui 

Total 480.00  2,650.00  2,170.00  

- Protective forest land 134.15  150.00  15.85  

 - Aquaculture land 2,235.85  2,500.00  264.15  

Xeo Nhau  - Aquaculture land 5,088.00  5,500.00  412.00  

The benefits from agriculture and aquaculture mainly come from protecting 

existing farming areas from erosion effects. Next is increasing productivity with the 

system of riverbanks and protected coast. 
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Table 4.2: Value Added economic benefits from protecting arable land (VND billion) 

Location 

Item 

Without the 

project 

With the 

project Added benefit 

Net profit Net profit 

Chau 

Phong 

Total    

- Agriculture land 34.527 42 7.473 

Long 

Xuyen 

Total    

- Agriculture land 4.392 5.4 1.008 

Ho Gui 
Total    

- Aquaculture land 67.0755 97.5 30.4245 

Xeo Nhau 
Total    

- Aquaculture land 152.64 214.5 61.86 

4.1.3. Benefit from reducing damage due to erosions  

Erosion also causes damage to property of households living in high-risk areas. The 

quantification of benefits from reduction of property damage is calculated based on the average 

annual erosion rate, the length of the protected route and the construction unit price shall be 

prescribed by PPC of An Giang, Kien Giang and Ca Mau provinces. In addition, in Chau Phong 

area, there is an inter-commune road that runs parallel to the length of the eroded river. If the 

authorities do not take preventive measures, within 5-10 years, the entire road and houses along 

the route will be seriously affected. 

In addition, in Chau Phong, important projects are also in the risk of being affected. 

Chau Phong high school, Chau Phong A Primary School, and Chau Phong Secondary School 

are located on that inter-commune roads. In addition, some cultural and belief constructions are 

also affected, such as Chau Phong Cultural House, Chau Phong Cham Village, and Mosques of 

the Cham community in the area. Chau Phong commune health stations and Ha Bao port station 

are also high-risk projects. 

In Long Xuyen area, religious constructions are also at risk like Huynh Phuoc Pagoda. 

Moreover, this is an urban area so the erosion will seriously destroy many inner city routes such 

as Vo Van Hoai and Thuc Phan streets, etc. 

Public infrastructure works, once partially or wholly destroyed by erosions, will cause 

serious consequences to social and economic life in the area. 

Table 4.3: Estimated average cost of property damage per household 

Item Cost (VND/HH) 

- Expenses for relocation assistance 30,000,000.00 

- Damage on property, housing 184,880,000.00 

- Resettlement expenses 231,100,000.00 

Total 445,980,000.00 
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4.1.4. Economic benefits from Carbon accumulation of mangroves and environment  

In Vam Xoay area, the protected area is mainly protective forest planted with 

mangroves. According to the study of Ha et al. (2017), the amount of carbon accumulation for 

a hectare of mangrove forest ranges from 152.8 tons to 614.5 tons depending on the age of the 

forest, giving a value of 33 million to 135 million per hectare. It is estimated that the 

consequences of erosion and erosion will result in the loss of about 190.48 ha of protective 

forests in the area to be protected. Therefore, the estimated loss of carbon absorption can be 

estimated at about VND 14.1 billion. Similarly, in the Ho Gui area, the protection forest area is 

estimated to be lost about 15.85 ha, equivalent to the carbon absorption value of VND 0.88 

billion. 

When the embankment is put into operation, it will bring about ecological stability and 

minimize coastal erosion. At the same time, the new ecological system and the environment 

will be friendly and closer to human life which helps people to be active to restrict and prevent 

epidemic diseases. 

Breakwaters operation will protect the mangrove forest which are and increase the green 

belt along the coastal area. As such, the fauna and flora have chance to restore to the previous 

condition.  

4.1.5. Indirect benefits from the construction of erosion control measures 

Most of the indirect benefits from the construction of erosion prevention measures come 

from the protection of public transport facilities and infrastructure in the affected areas. These 

works are mostly important places related to education, religion, beliefs and especially 

economic activities of the people. Therefore, erosion will have serious consequences for the 

social and economic problems of the region. Some of the consequences of erosion include: 

- Stagnation of economic activities due to public transport work (roads, electricity 

networks, water, etc.) is destroyed. 

- Time lost due to traffic disruption. 

- Social losses due to disruption the study of student in the area. 

- Socio-economic losses caused by health and life damage. 

- Environmental losses when the works related to waste water and waste treatment are 

destroyed. 

- Indirect losses from loss of houses: relocation time, effort for relocation, affecting 

quality of life and economic and production activities. 

The indirect effects are usually determined with a conversion factor from the direct 

impact. In other projects, conversion ratios range from about 50% to 150%. This analysis uses 

a 100% conversion factor. 

2.20 IDENTIFICATION OF MAIN POTENTIAL NEGATIVE IMPACTS 

The subproject implementation will cause potential negative impacts and risks in preparation, 

construction and operation phases. By analyzing baseline data, conducting site surveys and 

consultation with stakeholders, the potential negative environmental and social impacts of the 

subproject have been identified. These impacts are identified and classified as follows: 

Significant impact (S): 

- Affecting large areas of land use, significant areas or changing environment status for 

more than 2 years.  
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- The impact goes beyond regulatory standards or long-lasting and widespread impacts; 

- Altering the ecosystems or ecological functions on a large area causing losses at the 

moderate scale (lasting over 2 years) but having the ability to restore within 10 years; 

- Tentatively affect human health; 

- Causing financial damage to people around the subproject or communities. 

- These impacts can only be controlled and mitigated if appropriate mitigation measures 

are applied. 

Moderate Impact (M): 

- Significant changes over a significant area for more than 06 months but less than 02 

years; 

- Altering the ecosystems or ecological functions locally in a short time with potentially 

good recovering capacity. The impact level is similar to the changes at present but 

potentially causing accumulated impact; 

- Possibly (unlikely) affect human health; may causes impacts on some people around the 

subproject; 

- The impacts are moderate, local, temporary and mitigable. 

Small Impact (L): 

- Noticeable changes for less than 2 years, significant changes for less than 6 months; 

- The impacts are within acceptable standards, causing small changes at the present time. 

Their impacts can be totally controlled. 

- The impacts may affect local people’s daily activities but do not hinder communities. 

- Mild impact on human health or quality of life; 

- The impact is minor, local and temporary and can be ignored. 

No impact (Insignificant/Negligible) (N): 

- Impacts may occur that can be either identified or not due to frequent activities at 

construction sites  

- No impact on environment and society. 

The type and scale of potential impacts identified per each work-item is summarized in Table 

belowError! Reference source not found..  
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Table 4.4: Socio-environmental impacts of the subproject 

Impact Physical Biological Socio-Economic Others Note 

Ambie

nt air, 

noise 

Soil, 

water  

Solid 

waste, 

dredged 

sludge  

Forest, 

Biosphe

re 

Reserve  

Fish, 

aquatic 

life 

Land 

acquisition, 

resettlemen

t 

Indigenous 

people 

Physical 

cultural 

resources 

Livelihood, 

social 

security, 

land use  

Local 

flood, 

traffic 

safety 

Item: Breakwaters  

Preparation N N N N N N N N N N  

Construction L/M M L/N M M N N N N M  

Operation N N N N N N N N N L 

Positive impacts 

are mainly: 

sedimentation 

accumulation, 

mudflat 

nourishment, 

mangrove 

restoration 

Item: River embankment 

Preparation N L L L N M N N M M  

Construction M M L N L L N N M M  

Operation 

N N 

N 

N N N N N N N Positive impacts 

are mainly: 

asthetic, social 

security, traffic 

safety, livelihood 
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4.1.6. Preparation phase 

4.1.6.1. Impact of land acquisition  

a) The number of subproject-affected households and acquired land area  

There are 58 households (55 households and 3 Commune/Ward PCs) affected by the 

subproject implementation. Of which, (i) 55 households are affected with residential land, 

structures (ii) 03 C/WPCs are affected by acquisition of transport land. 

- 55 households are affected with residential land, has to relocated or resettle. 

- 55 households are affected with structures. 

- 03 CPCs are affected with transport land. 

Apart from permanent impacts, the subproject also temporarily affects 32 

households/organizations (24 households and 08 organizations). Details are presented in Table 

4.5 below: 

The implementation of subproject’s work-items will affect 5,075 m² land of 58 

households in communes/wards of An Giang province, no land acquisition occurs in Kien 

Giang and Ca Mau provinces. Besides, transport land managed by 03 CPCs is affected as well. 

- Residential land affected: 2,620 m2 (55 HH) 

- Public land affected: 2,455 m2 including transport land managed by 03 CPCs. 

Apart from permanent impacts, the subproject also temporarily affects 40,000m2 

aquaculture land of 24 HH; 3,500m2 public land (transport, irrigation land) managed by 6 CPCs. 

The impact of land acquisition on each work item of the subproject is shown in Table 4.6: 

Table 4.5: Number of subproject-affected households  

N

o. 
Item 

Location 

(commune/w

ard) 

Permanent impacts  

Temporary 

impacts  

No.

of 

AH  

No.of 

affected 

organizat

ion  

Total 

number of 

AH 

(including 

AH and 

organizati

ons) 

No.of 

HH 

affected 

with 

resident

ial land  

No.of 

HH 

affecte

d with 

structu

res 

AH  
Organizat

ion  

 An Giang province  

1 

Hau river 

embankm

ent, Chau 

Phong 

commune 

section  

Chau Phong 

commune 
52 1 53 52 52 0 1 

2 

Long 

Xuyen 

city 

embankm

ent, 

section 

from Ton 

Duc 

Thang 

Binh Khanh 

ward 
0 1 1 0 0 0 1 

My Khanh 

commune 
3 1 4 3 3 0 1 
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N

o. 
Item 

Location 

(commune/w

ard) 

Permanent impacts  

Temporary 

impacts  

No.

of 

AH  

No.of 

affected 

organizat

ion  

Total 

number of 

AH 

(including 

AH and 

organizati

ons) 

No.of 

HH 

affected 

with 

resident

ial land  

No.of 

HH 

affecte

d with 

structu

res 

AH  
Organizat

ion  

bridge to 

Dung 

canal 

  Kien Giang province 

3 

Xeo Nhau 

embankm

ent canal 

Tan Thanh, 

Dong Hung 

A, Van 

Khanh Dong 

communes  

0 0 0 0 0 15 3 

  Ca Mau province 

4 

Vam 

Xoay 

estuary 

embankm

ent 

Dat Mui 

commune 
0 0 0 0 0 5 1 

5 

Ho Gui 

embankm

ent  

Nguyen Huan 

commune 
0 0 0 0 0 4 1 

  Total   55 3 58 55 55 24 8 

                                                                                            

(Unit:household/organization, Source: IOL 11/2019, RAPs)
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Table 4.6: Impacts of land acquisition  

No. Item 
Location 

(commune/ward) 

Permanent impacts Temporary impacts  

Residential land 

Public land 

(transport, 

irrigation) 

Aquaculture land  

Public land 

(Transport, 

irrigation) 

HH m2 HH m2 HH m2 HH m2 

  An Giang province                   

1 
Hau river embankment, Chau Phong 

commune section  

Chau Phong 

commune 
52 2,380 1 1,250 0 0 1 1,000 

2 
Long Xuyen city embankment, 

section from Ton Duc Thang bridge to 

Dung canal 

Binh Khanh ward 0 0 1 550 0 0 1 1,000 

My Khanh 

commune 
3 240 1 655 0 0 1 1,000 

  Kien Giang province           

3 Xeo Nhau embankment canal 

Tan Thanh, Dong 

Hung A, Van 

Khanh Dong 

communes  

0 0 0 0 15 25,000 1 200 

  Ca Mau province           

4 Vam Xoay estuary embankment Dat Mui commune 0 0 0 0 5 9,000 1 150 

5 Ho Gui embankment  
Nguyen Huan 

commune 
0 0 0 0 4 6,000 1 150 

  Total   55 2,620 3 2,455 24 40,000 6 3,500 

 (Source: IOL, 11/2019, , RAPs) 
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b) Impact on local people’s psychology 

Breakwaters: Local people have been looking forward to this subproject for a long time 

because in recent years coastal erosion and loss of forest occur seriously. Erosion, saltwater 

intrusion (18.5km, 30-80m/7 recent years) have greatly affected the socio-economic life; 

environment of the coastal areas, reduced the coastal green belt and the ecological function of 

mangrove ecosystem. 

River embankment (Hau River, Rach Gia – Long Xuyen): It was planned to build the 

embankment against overflowing long time ago because high tide greatly affects production 

and transportation. The river sections are located close to arterial transportation system in the 

region so the effect is significant. Gentrification, construction of river embankment and 

upgrading of existing road will contribute to proactively protecting business production 

activities of the people, simultaneously, improving living conditions of people in this area.  

This is the most expected work item which is proved the support of all local people in 

consultations.  

c) Impacts on houses and on-land structures  

There are 55 HHs affected with structures by work-items in An Giang province. No 

household in Kien Giang and Ca Mau provinces is affected with structures, particularly:  

- Area of 4-grade house (wooden/tole wall, corrugated iron roof) affected: 1,365 m2 (39 

HHs). 

- Area of 4-grade house (brick wall, corrugated iron roof) affected: 751 m2 (16 HHs). 

The impact on structures of each work-item is shown in the table below: 

Table 4.7: Summary of impacts on houses and structures 

No. Item 
Location 

(commune/ward) 

Permanent impact  

Wooden/tole wall, 

corrugated iron 

roof 4-grade house  

Brick wall, 

corrugated iron 

roof 4-grade house 

HH m2 HH m2 

  An Giang province           

1 
Hau river embankment, 

Chau Phong commune 
Chau Phong commune 39 1,365 13 611 

2 
Kien Giang-Long 

Xuyen city  

Binh Khanh ward 0 0 0 0 

My Khanh commune 0 0 3 140 

  Kien Giang province       

3 
Xeo Nhau embankment 

canal 

Tan Thanh, Dong 

Hung A, Van Khanh 

Dong communes  

0 0 0 0 

  Ca Mau province       
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No. Item 
Location 

(commune/ward) 

Permanent impact  

Wooden/tole wall, 

corrugated iron 

roof 4-grade house  

Brick wall, 

corrugated iron 

roof 4-grade house 

HH m2 HH m2 

4 
Vam Xoay estuary 

embankment 
Dat Mui commune 0 0 0 0 

5 Ho Gui embankment  
Nguyen Huan 

commune 
0 0 0 0 

  Total   39 1,365 16 751 

 (Source: IOL, 11/2019, RAPs) 

Impact on historical and cultural sites: There are no cultural and historical relics in the 

subproject area and vicinities. 

Impact on public works: 

- Breakwater: This item is located on the sea so no public works are affected. 

- River embankments: The embankments are built mainly on existing sections and some 

public works (water intake for rice irrigation) in Chau Phong commune is mainly 

affected. 

d) Impacts on trees, crops and vegetation  

There will be a total of 70 trees are affected by the subproject including: 47 bananas; 10 

coconuts; 13 Terminalia catappa. No impacts on tree and crop in Kien Giang and Ca Mau 

provinces. Summary of affected trees is presented in table below: 

Table 4.8: Summary of number of affected trees and crops by the subproject 

No. Item 
Location 

(commune/ward) 

Permanent impact  

Banana Coconut 
Terminalia 

catappa 

HH Tree HH Tree HH Tree 

  An Giang province 

1 

Hau river 

embankment, 

Chau Phong 

commune  

Chau Phong 

commune 
10 32 3 5 5 6 

2 

Kien Giang-Long 

Xuyen city 

embankment, s 

Binh Khanh ward 0 0 0 0 0 0 

My Khanh 

commune 
3 15 3 5 3 7 

  Kien Giang province  
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No. Item 
Location 

(commune/ward) 

Permanent impact  

Banana Coconut 
Terminalia 

catappa 

HH Tree HH Tree HH Tree 

3 
Breakwater in 

Xeo Nhau 

Tan Thanh, Dong 

Hung A, Van 

Khanh Dong 

communes  

0 0 0 0 0 0 

  Ca Mau province  

4 
Breakwater in 

Vam Xoay 

Dat Mui 

commune 
0 0 0 0 0 0 

5 
Breakwater in Ho 

Gui 

Nguyen Huan 

commune 
0 0 0 0 0 0 

  Total   13 47 6 10 8 13 

(Source:  IOL, 11/2019) 

- Breakwater: have no impact on existing mangrove forest and vegetation. 

- River embankments: Trees (mainly banana, shub, grass) in Chau Phong commune are 

affected.  However, the impact is insignificant and these affected trees are not main 

income source of local people. 

Comments: The impact is moderate, which can be minimized through the implementation of the 

resettlement action plan prepared for the subproject.  

4.1.6.2. Impact of Unexploded Ordnances (UXO)   

Although the construction areas of the subproject are no longer appearing explosion accident, 

since the area was formerly a war zone, there is still a risk of unexploded ordnances in the 

ground. Incident and explosion can occur during construction and its impact can cause damage 

to people and workers and destroy construction machinery and equipment. 

In addition, during the construction process, due to the impact of the environment and shock 

waves of construction equipment transmitting in the ground, potentially causing an explosion, 

damaging the works, injuring people and destroying facilities. Therefore, disposal of UXOs in 

the subproject area to ensure the safety of human life, equipment and machinery will be 

implemented seriously by the subproject owner before handing over the site to the construction 

units. 

Comments: The impact is high, long-term, local and can be mitigated. 

4.1.7. During the construction phase 

4.1.7.1.   Construction activities and sources of impacts  

In the process of subproject construction, the following activities will be carried out: 

- Site clearance and ground preparation. 

- Gathering construction machines, equipment, materials, and workers; 

- Building river embankment in combination of upgrading roads;  
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The construction of these items will result in the generation of wastes and non-wastes including: 

- Waste-related sources:  

 Dust and gases due to the transport of materials, construction equipment and 

machinery. 

 Domestic waste of workers: Waste water and solid waste. 

 Construction waste: wasted oil, waste water, materials. 

- Non-waste related sources:  

 Noise, vibration of means of transport of materials, machinery, construction 

equipment. 

 Social impacts increased by workers concentration. 

With the sources of impact as mentioned above, objects affected by these activities are 

forecasted as follows: 

- Water environment near the construction sites.  

- Air environment along the route of transportation of materials, on-site and around the 

site. 

- Soil environment at the site and surrounding. 

- Security in the construction area. 

- Aquatic life on the route of breakwater, river embankment 

 The environmental impacts of this phase are summarized in Error! Reference source 

ot found.. 

Table 4.9: Summary of impacts on environment in the construction phase of the subproject 

No. Sources of 

impact 

Impact  Influenced object  Level, duration of 

impacts and 

recovery capability 

1. Waste-related sources    

1.1 Transportation 

of materials 

Dust, emissions from 

transporting machinery, 

construction materials 

Air environment on 

transport routes 

(mainly waterway) 

Medium, temporary 

and can be 

minimized through 

the implementation 

of good 

environmental 

management and will 

have no impact upon 

stopping 

transportation. 

1.2 Worker's 

activities 

 Domestic wastewater 

 Domestic waste 

Air, soil, and water 

near worker’s camps 

Small and local, 

temporary and can be 

minimized through 

good environmental 

management and can 

be restored as soon as 

construction is 

completed. 
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No. Sources of 

impact 

Impact  Influenced object  Level, duration of 

impacts and 

recovery capability 

1.3 Operation of 

machinery and 

equipment 

 Dust and exhaust of 

construction 

machinery and 

equipment 

 Construction 

wastewater 

 Construction 

hazardous and non-

hazardous waste 

Air, soil, and water 

surrounding the 

construction site 

Small, temporary and 

can be minimized 

through the 

implementation of 

good environmental 

management and can 

be restored after 

construction. 

1.4 Maintenance of 

machinery and 

equipment 

Waste oil Land and water 

environment near the 

construction site. 

Temporarily occur 

due to the 

consciousness of 

equipment operators. 

Small impact, can be 

controlled. 

2 Non-waste related sources  

2.1 Prepare the 

bottom of the 

hollow 

embankment 

 Movement of the 

bottom of the 

embankment 

 Increase the turbidity 

of the water source 

adjacent to the 

construction site 

 Water quality in the 

vicinity of the site 

50 - 100 m 

 Aquifers in the 

vicinity of the site 

50 - 100 m 

Small, local, short-

term, can be 

controlled and can 

recover quite quickly 

after finishing 

2.2 Operation of 

machinery and 

equipment  

 Noise and vibration 

from machinery and 

equipment 

 Air environment at 

embankment site 

and material 

transport road 

Small, short term, 

can be controlled and 

terminated when 

stopping 

construction 

2.3 Worker’s 

activities  

 Impact on social 

security. 

 Ability to create 

diseases and problems 

caused by worker 

concentration 

People and local 

authorities. 

Small impact, can be 

controlled. 

2.4 Incident   Oil spill. 

 Occupational safety. 

 Waterway accident 

caused by waves and 

wind 

Water, soil, aquatic 

life, workers. 

Medium, seldom 

occurs, can be 

controlled and can be 

restored after 

finishing. 
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4.1.7.2.  General impacts of construction activities 

The general impacts of the subproject during construction are as follows: (i) Dust, odor, noise, 

vibration; (ii) solid waste generation; (iii) wastewater generation; (iv) deterioration of water 

quality; (v) affect biological resources; (vi) disturbance and increased risk of traffic accidents; 

(vii) Increased risk of erosion, landslide; (viii) increase the risk of sedimentation, local flooding; 

(ix) affect the landscape; (x) damaging, disrupting existing infrastructure services; (xi) 

damaging, reducing the aesthetics or disturbance of the area of archaeological and historical 

works; (xii) disturbance of people's leisure, study, cultural and belief activities; (xiii) social 

impact: arising conflicts, increased evils, disturbance of security and order; (xiv) health and 

safety risks for workers; (xv) risk of safety and health of the community. Details of these 

impacts are detailed below: 

a) Impact on air environment  

Air pollution arises from (i) dust, emissions, and noise from the transportation of material and 

construction machinery; (ii) dust blown by wind; and (iii) dust, emissions and odors from 

construction activities, etc. 

(a1). Pollution caused by the transportation of construction materials and machinery  

Construction of breakwater: The construction of this submarine work-item to create warp 

will be on the sea. Material mainly includes centrifugal piles which have been manufactured in 

the factories and transported to the site by waterway. The material quantity estimated for 

building the wave breaker as shown in Error! Reference source not found. includes material 

or mixing concrete, steel, stone, rip rap, concrete piles, hollow piers and melaleuca piles in a 

total amount of 170,000 tons. As mentioned in Section 1.9.1, all types of construction materials 

are transported by 100-ton barges (the distance from Ca Mau city to the construction site is 

estimated  km/75single trip). As the Subproject is located in the coastal estuary area where 

southwest strong winds appear, the estimated transportation time will account for 50% of the 

construction period. The total construction period will be 1 years. Therefore the number of 

barges carrying materials for wave breaker construction will be 0.89 trips per day(Error! 

eference source not found.). 

Construction of river embankment: Material is mainly filling soil. Therefore, excavated soil 

in place will be used for filling. In addition, other construction materials such as sand, stone, 

concrete aggregate must be purchased from other places to the construction site, estimated at 

280,000 tons. The embankment routes align adjacent to the river, so these materials will be 

transported by boats and barges of 100T with a maximum distance of about 50km/single trip. 

As a result, boats and barges to be used for transporting material will be estimated at 2,765 trips 

during 1 construction years, equivalent to 3.8 trips per day. 

Table 4.10: The number of means to transport materials for the subproject 

No. Items  Total 

materials 

need to 

transport 

(T)  

Transportation 

means 

Number of trips 

(trips) 

Distance for a 

round trip 

(km) Per 

item 

Per day 

1 Breakwater 170,000 100-ton barges 170 0,89 200 

2 River 

embankment 
280,000 100-ton boats 280 3,8 50 
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Air emission factors of the material transportation means shown in Error! Reference source 

ot found., the air pollution sources due to the transportation of materials are calculated Error! 

Reference source not found.. 

It can be said that the material quantity for the construction of the subproject items is relatively 

large but the transportation is on waterway, by which the environmental impact is lower than 

the transport on road, in addition, the subproject items take place in 5 different areas during 1 

years, which are not interrelating, therefore the air environment impact is small.  

Table 4.11: Pollutant loads of transportation means of materials of the subproject  

No. 
Means of 

transportation  

Pollutants (kg/1000km) 

Dust     SO2 NOx CO VOC 

1 Ships and barges 0.68 13.6S 9.07 0.0036 0.41 

2 Truck of 3.5-16 tons 1.35 4.15S 14.4 2.9 0.8 

Source: Assessment of Sources of Air, Water and Land pollution, WHO, 1993  

Note: S means sulfur content of oil, S = 0.025%  

Table 4.12: Pollutant load of barges transporting materials 

No. Items Distance 

(km) 

Pollutant load (kg) 

Dust SO2 NOx CO VOC 

1 Breakwater 

1 round trip  0.10 0.001 1.36 0.001 0.06 

1 day    0.09 0.0009 1.20 0.0005 0.05 

All items   37.74 0.38 503.39 0.20 22.76 

2 
River 

embankment 

1 round trip  0.07 0.001 0.91 0.0004 0.04 

1 day    0.25 0.0025 3.36 0.0013 0.15 

All items   181.22 1.81 2.417.16 0.96 109.27 

All items   28.35 0.04 302.40 60.90 16.80 

(a2). Pollution caused by soil excavation and filling  

The subproject work-items require excavation and filling for the construction of river 

embankment as follows: 

Construction of river embankment: The material for backfill is reused in place, then 

geotextile is lined to pump sand in the middle when the foundation become stable concrete 

pavement will be poured according to the design. Because this is a lowland terrain and the soil 

is saturated with water, dust will not be generated during the excavation. 

(a3). Pollution caused by construction machinery and equipment  

The use of diesel construction machinery and equipment will produce dust and air emissions 

(SO2, CO, NOx, HC, etc.). Loads of dust and emissions are calculated based on the number of 

machinery and equipment used for construction, and DO fuel consumption norms according to 

Decision No.1134/QD-BXD by the Ministry of Construction on the consumption norm for 

determination of construction machinery and equipment shift prices in 2015, and based on the 

emission coefficient introduced by the WHO. Loads of dust and emissions caused by the 
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construction of works in the subproject area are presented in Error! Reference source not 

ound.. 

Table 4.13: Load of pollutant generated by construction equipment using DO 

No. Machinery and 

equipment  

Oil 

volum

e 

(kg/h) 

Dust 

(mg/s) 

SO2 

(mg/s) 

NO2 

(mg/s) 

CO 

(mg/s) 

HC 

(mg/s) 

Emission factor of substances from diesel 

vehicles (kg/ton diesel) (WHO 1993) 
3.5 1 12 18 2.6 

A. Construction of breakwater      

1 Piling hammer 3.5T 6.55 6.37 1.82 21.83 32.74 4.73 

2 Crane 25 T 5.28 5.13 1.47 17.60 26.41 3.81 

3 Excavator <=1.25 m3 4.54 4.42 1.26 15.14 22.71 3.28 

4 Compactor 16T 3.99 3.88 1.11 13.31 19.96 2.88 

5 Electric welding machine 3.8 13.30 3.80 45.60 68.40 9.88 

6 
Electric Generator 

100KVA 
23.66 82.81 23.66 283.92 425.88 61.52 

B. Construction of river 

embankment 

 

     

1 Mobile electric generator 23.66 82.81 23.66 283.92 425.88 61.52 

2 Bulldozer 4.01 3.90 1.11 13.38 20.07 2.90 

3 Scraper 4.54 4.42 1.26 15.14 22.71 3.28 

4 
Crawler crane - lifting 

capacity 10 T 
3.80 3.70 1.06 12.68 19.01 2.75 

5 
Handy dressing machine 

80kg 
0.48 0.47 0.13 1.62 2.42 0.35 

6 Wheel-mounted crane 3.49 3.39 0.97 11.62 17.43 2.52 

7 Compactor9T 3.59 3.49 1.00 11.97 17.96 2.59 

8 Compactor16T 3.99 3.88 1.11 13.31 19.96 2.88 

9 Concrete mixer 6.02 5.85 1.67 20.07 30.10 4.35 

10 Concrete pump 3.19 3.10 0.89 10.63 15.95 2.30 

11 Gravel spreaders 4.10 3.98 1.14 13.66 20.49 2.96 

12 Piling machine 3.5T 6.55 6.37 1.82 21.83 32.74 4.73 

In addition, the concentration of air pollutants emitted by vehicles, machinery, and equipment 

that serve the construction of the subproject largely depends on a number of vehicles, conditions 

of machinery and equipment, wind direction, the density of machinery and equipment. In order 

to assess the dispersion of the pollutants from the construction means, the Screen View model 

with the machinery and equipment specifications which produce the highest pollutant loads in 

each construction activity shows that (Error! Reference source not found.toError! 

ference source not found.):  

- Construction of breakwater: Dust and emissions generated during the operation of 

construction equipment and machinery only affects the ambient air environment at a distance 

of 100m of wind downstream. The highest loads of dust and emissions show that the relevant 
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dust concentration, SO2, NO2, releasing into the external environment, is 2500 μg/m3, 690 

μg/m3, 840μg/m3, at the source. At the scope > 100m, the dust concentration, SO2, NO2 are 

below the thresholds of the Vietnamese standard, QCVN 05:2013/BTNMT. On the other 

hand, these emission sources are low and the construction location is completely offshore, 

100-150m away from the protection forest, within the radius of 200m wide and without 

living houses. As a result, they only cause local pollution, affect the wind direction 

downstream, and directly affect workers on site. Therefore, the impact of emissions on local 

residents does not appear. However, during the windy season, the construction should be 

stopped, particularly in the Vam Xoay area (Ramsar site) where is more sensitive than other 

two area of Xeo Nhau (Kien Giang) and Ho Gui (Ca Mau 

- Construction of river embankment: Dust and emissions to be released during the operation 

of construction equipment and machinery only affect the ambient air environment at a 

distance of 100m of the wind downstream. NO2 is released into the external environment at 

the maximum concentration of 910μg/m3, at the source. Within a radius > 80m, the NO2 

concentration is below the Vietnamese standard, QCVN 05:2013/BTNMT (<200μg/m3), 

which is also the low emission source and its far dispersion is less. 

As a result, the impact of this source of dust and air emissions is small. The affected objects of 

this source are workers who are working on site. To minimize dust impacts from earth works 

the subproject owner requested the Contractors to prepare reasonable working plans and to 

take dust mitigation measure on hot days as proposed in Chapter 4. More attention should be 

paid in the Vam Xoay area only 

(a4). Dust and air emissions caused by concrete mixing equipment 

Construction of Breakwaters: According to the Subproject design, the total concrete volume 

used for construction of breakwater embankment reaches 4211m3. The concrete mixing 

emission coefficient is 5-50g/m3. Thus, the total cement dust which may be generated amounts 

about 22-175kg. However, as the concrete mixing operation will take place in the coastal area, 

which is very far from residential areas, the impact of cement dust is considered small. With 

the method of using small-scale mixers (500 liters), dust only disperses on the mixing scale 

within a radius of 10 - 20m and is the risk for workers who work at the mixers. Due to the 

relatively small particles of cement dust, workers’ health suffering from the long-time breath 

of cement dust will be worse. Therefore, the construction units must equip anti-dust labor 

protection amenities for workers who are involved in the concrete mixing as well as the 

construction units must guide them how to work to avoid the spread of dust to protect their 

health. 

Construction of river embankment: This activity mainly comes from the concrete mixing for 

road paving, however, the impact is spotty and instantaneous at the concrete mixing locations, 

and immediately ends after the concrete mixing is finished and contractors proceed to the next 

construction phase. Thus, concrete dust possibly affects the air environment but it will be local 

and appear in each construction area in 1-2 days, therefore the impact of concrete mixing will 

be low if mitigation measures are taken appropriately. 

Comments: The impact of dust and emissions during the construction phase of the Subproject 

appears small to moderate, which mainly affect construction workers and end when the 

construction finishes. The Contractors, however, need to adhere to the measures to minimize 

dust and emissions during the operation of concrete mixing equipment. 

b) Wastewater generation  

(b1). Domestic wastewater  
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According to the Vietnamese standard, TCXDVN 33:2006, the amount of water used per worker 

daily is 45 liters/person/day, and 80% of this amount will be discharged into the environment, 

therefore the wastewater of construction workers will be about 6.84 m3/day (Error! Reference 

ource not found.). 

Table 4.14: Wastewater volume from construction workers  

No. Work-items  

Number of 

construction 

teams (team)  

Number of 

workers 

per team 

(persons) 

Wastewater 

volume in 

each team 

(m3/day) 

Total 

wastewater 

volume 

(m3/day) 

1 
Breakwater (3 work 

items) 
9 10 0.36 3.24 

2 
River embankment (2 

work items) 
6 10 0.54 3.24 

  Total 15 10 0.9 6.48 

Based on the emission coefficient of pollutants in domestic wastewater are shown in Error! 

eference source not found., the amount of pollutants in domestic wastewater of the 

construction workers is calculated in Error! Reference source not found.. 

Table 4.15: Pollutant loads in domestic wastewater of construction workers 

No. Pollutants  WHO pollution load 

(g/person/day) 

Pollution load in 

Vietnam 

(g/person/day) 

1 BOD5 45 – 54 50 

2 COD  72 – 102 85 

3 
Total suspended solids 

(SS) 
70 – 145 

100 

4 Oil and greases 10 – 30 20 

5 Total nitrogen (N) 6 – 12 9 

6 Ammonia (N-NH3) 2.4 – 4.8 2.5 

7 Total phosphorous (P) 0.8 – 4.0 2.0 

Source: Rapid Environmental Assessment, WHO, 1995 

Table 4.16: Waste water pollution loads (kg/day) from construction workers 

No. Pollutants  Embankment  Breakwater Total 

1 BOD5 2.2 2.9 5.1 

2 COD 4.5 5.2 9.7 

3 
Total suspended 

solids (TSS) 
4,6 5.7 10.3 

4 Oil and greases 0.9 1.1 2 

5 Total nitrogen (N) 0.4 0.5 0.9 

6 Ammonia (N-NH3) 0.1 0.1 0.2 

7 
Total phosphorous 

(P) 
0.1 0.1 0.2 
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The composition of domestic wastewater mainly includes suspended solids, grease, sediment, 

organic matters (BOD5 and COD), nutrients (nitrogen, phosphorus), and microorganisms. The 

average concentration of pollutants in domestic wastewater prior to discharge into septic tanks 

or similar facilities show that domestic wastewater pollutants are several times higher than the 

standards, which is allowed to discharge into the environment (QCVN 14:2008/BTNMT 

column B), therefore if this amount of waste is discharged into the environment, it will affect 

the environment quality. 

Comments: It can be seen that the amount of waste from workers at a construction site is not 

much, similar to the discharge of 2-5 households, therefore if this amount of waste is discharged 

into the environment, the impact is localized at the discharge site rather than on a wide scale 

and the impact level will be low and completed after the construction. In order to minimize 

impacts, the Contractors should be required to install portable toilets in the construction sites to 

meet the labor demand. Accordingly, the amount of domestic wastewater will be collected and 

treated, and the impact on the environment will be low. 

(b2). Rainwater runoff  

Overflowing rainwater from the construction site may sweep away pollutants from the surface 

to the water source. Sand, stones, and other materials swept into water is believed to be the 

main source of pollution and the increase of water turbidity. In addition, this runoff may be 

contaminated by oil but the concentration is estimated very low. According to the statistics of 

the WHO, the concentration of pollutants in rainwater runoff in embankment and road 

construction areas is about 0.5 - 1.5 mg N/L; 0.004 - 0.03 mg P/L; 10 - 20 mg COD/L; and 10 

- 20 mg TSS/L. However, the impact depends on the sewerage drainage system on the site. 

Construction of breakwater: The construction site is almost at sea and all working items are 

relating to concrete which does not cause pollution, therefore, the main risk, in this case, is 

runoff rainwater leaching from barges which are mobilized to serve the construction. Because 

barge area is smaller than the water surface area at construction site and most of material are 

concrete, stone, steel, etc.,. Other risks, such as oil/grease from barge engine leaks and 

uncovered waste oil barrels, etc., likely appear, which are possibly washed away by rainwater 

towards the water source, however, with only one tug barge and two pile driving hammers 

mobilized for construction, the risk is not high and the impact level, if it happens, is only local 

where barges are mooring and can not disperse widely. 

Construction of river embankment: the two embankment route is not long (1.9km and 

2.5km), its scale is relatively small. These work-items are aimed at protecting banks of Hau 

river, Rach Gia canal – Long Xuyen and roads, the impact level will not be high. The results of 

soil analysis in the embankment construction area show that all soil samples are not 

contaminated with alum, so the risk of washing alum is very low. 

(b3). Construction wastewater  

Construction wastewater of the subproject includes wastewater from barges, operation, and 

maintenance of construction equipment, machines. 

Wastewater from barges. Barges will be used to transport materials for the subproject 

construction andwastewater coming from the barges is estimated at about 4-5 m3/day (barges 

of 100T). Factors causing water pollution of waste water is grease, suspended solids, organic 

matter, nutrients (N, P) and microorganisms. 

Wastewater from operation and maintenance of construction equipment and machinery. 
This kind of wastewater contains organic substances, oil, and suspended solids. The wastewater, 

generated from regular maintenance, includes: i) machine maintenance (about 5 m3/day); ii) 

machine cleaning (about 8m3/day); iii) machine cooling (about 6m3/day). However, the volume 

of water supply required for this purpose on the site is heavily dependent on the compliance 
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and operations of the contractors (Error! Reference source not found.). To prevent 

rainage from reaching water bodies, equipment and truck maintenance areas will be captured 

and treated.   

Table 4.17: Estimated volume and load of wastewater from equipment/machinery 

Source of wasterwater 
Volume 

(m3/day) 

Concentration of pollutants  

COD (mg/l) Oil (mg/l) SS (mg/l) 

Maintenance 5 10-15 - 25-40 

Cleaning 8 20-32 0.4-0.8 60-80 

Cooling 6 2.5-5 0.1-0.25 2.5-12.5 

QCVN 08-MT:2015/BTNTM (column  

A) 

 10-15  0.1-0.2 20-30  

QCVN08-MT:2015/BTNTM (column 

B) 

 30-50  0.1-0.3  50-100  

Comment: The impact of wastewater during construction is small to large, especially the 

overflowing rainwater in the reservoir construction site so the subproject owner should have 

solutions to manage and control wastewaters during construction. 

c) Solid waste generation  

(c1).  Domestic solid waste 

Domestic solid waste on the construction sites includes cans, bottles (food, soft drinks), paper, 

etc. with a mass of 0.4 kg/person/day, the amount of waste from workers is about 79 kg/day 

(Error! Reference source not found.). 

The component of this waste contains 60-70% organic matters and 30-40% other substances, 

and bacteria and pathogens. This waste should be collected and treated to minimize negative 

impacts on human health and the environment in the area. It can be seen that the number of 

workers in the construction phase is average but divides into multiple sites and in independent 

regions, so the number of solid wastes from each site is small. However, it should be collected 

and treated to ensure environmental sanitation in the area. 

Table 4.18: Waste volume from construction workers 

No. Items  

Number of 

construction 

team (team) 

Number of 

workers in 

each team 

(people) 

Waste amount 

per team 

(kg/day) 

Total waste 

(kg/day) 

1 Breakwaters 9 10 4 36 

2 
River 

embankment 
6 10 6 36 

  Total 15 20 10 72 

(c2). Common construction solid waste  

Solid wastes in the construction process of embankments include excavated soil, scattered rock, 

soil and other materials, cement bags, ..., in which:  

- Excavated soils from site clearance: As mentioned in Section 1.9.2, only river 

embankment (mainly in Chau Phong commune) generates excavated soil with a volume of 

8536m3, see Error! Reference source not found. for details.  
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- Scattered rock, sand: According to Decision No.1329 /QD-BXD dated 19/12/2016 of the 

Ministry of Construction announcing the norms of using materials in construction, the 

volume of scattered rock, sand is estimated with the amount equal to approximately 1% of 

the used rock, sand. With the volume of rock and sand used for the subproject is about m3 

(Breakwaters: 40,732m3, river embankment: 154,742m3), this amount of scattered wastes 

is 1,954m3 

- Packaging: the subproject construction will require 39,877m3 of concrete (of which: 

4,432m3 for breakwater, 35,445m3 for river embankment) equivalent to use about 345,780 

bags of cement. 

Detail of common solid wastes volume of the subproject is calculated as in Error! Reference 

ource not found., it can be seen that the volume of construction wastes is quite large. This 

waste, which is spread into the environment by wind and rain, affects the quality of the air, soil 

and water environment, especially for waste from digging reservoir with high alum content. 

However, most of the scattered rock, sand will be collected and managed by Contractors, which 

will directly affect the contractor’s profits. In addition, cement bags will be collected and sold 

to recycling facilities. Soil from reservoir excavation will be stored in the existing embankment 

section so its impact on environment is moderate and solutions to manage and mitigate this 

impact shall be presented in Chapter 4 below. 

Table 4.19: Volume of solid waste generated by the subproject 

No. Item 
Excavated 

soil (m3) 

Scattered 

soil and 

sand (m3) 

Cement 

bags 

(bag) 

1 Breakwaters 0 407 44,320 

2 River embankment 8536 1547 354,450 

  Total 8536 1954 398,770 

(c3). Construction hazardous wastes  

Hazardous wastes from construction activities should be considered as (i) waste oil: for machine 

oil, every construction equipment will be replaced every 3-6 months (usually about 6 

months/time, the amount of discharged oil from the means of transport and construction 

equipment on average 7 liters/time; (ii) other hazardous wastes such as oily rags, oil tanks, 

batteries, and bulbs on site.  

Construction of Breakwaters: each site of wave breaker segment has one bucket excavator, 1 

pile hammer, 1 boat, 2 motorboats, 1 crane, 1 generator, but only 1 hammer and 1 crane are 

regularly operated, other equipment is very little used and there are 5 construction teams. So, 

the total amount of discharged oil in 5 sections is about 70 liters/6 months and 10 kg of other 

hazardous wastes generated per month.  

Construction of river embankment: River embankment construction is divided into 4 teams, 

with the equipment used by 1 team including 1 bucket excavator, 3 bulldozers, 4 compactors, 

1 piling hammer, and one 500-L concrete mixer, 1 concrete pump. The amount of waste oil 

from four construction teams is about 308 liters/6 months and other hazardous waste is 

estimated to be about 40 kg per month. 

The total hazardous wastes generated by the subproject is summarized in Error! Reference 

ource not found.. 

Table 4.20: Hazardous waste generated by the subproject 

No. Type of waste  Unit  Amount of hazardous waste  Total 

Breakwaters River embankment 
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1 Waste oil L/Quarter 35 154 189 

2 Other hazardous 

wastes 
Kg/quarter 30 120 150 

Comment: The impact of wastes during the construction phase is moderate. It is required that 

the subproject owner and contractor must implement management measures to minimize 

negative impacts on the environment. 

d) Noise and vibration  

The sources of noise during the construction phase are derived from: (i) means of material 

transportation; and (ii) construction machinery and equipment, as follows: 

(d1). Noise of material transportation means  

As mentioned above, construction material will be transported mainly by the waterway by small 

barges (100 tons), of which: 

- Construction of Breakwaters: The increasing frequency of transport means is only 

0.88 trips/day but they work about 50% of the days in the year. The working scope of 

barges is 10km along the coastline without passing residential areas, especially the 

barges move on the west sea (Xeo Nhau area) and East sea (Vam Xoay and Ho Gui 

area), which will be completely isolated from residential areas, therefore the impact of 

noise is small. 

- Construction of river embankment: the increasing frequency of means of 

transportation is 3.7 times/day. 

(d2). Noise of construction machinery and equipment  

With the construction machinery and equipment, the noise levels far from the noise source of 

1m, 20m and 50m presented in Error! Reference source not found. show that noise from the 

onstruction machinery and equipment is quite high, especially the noise of pile hammert.  

Table 4.21: Maximum noise level of some construction machinery and equipment 

No. Equipment  

Noise level 1m away 

from the source (dBA) 

(1) 

Noise level 

20m away 

from the 

source 

(dBA) (2) 

Noise level 

50m away 

from the 

source (dBA) 

(2) Range Average 

1 Front shovel loaders 72.0 - 84.0 78.0 52.0 44.0 

2 Bulldozer - 93.0 67.0 59.0 

3 Roller 72.0-74.0 73.0 47.0 39.0 

4 Tractor 77.0 - 96.0 86.5 60.5 52.5 

5 Scraper, grader 80.0-93.0 86.5 60.5 52.5 

6 Paving machine 87.0 - 88.5 87.7 61.7 53.7 

7 Truck  82.0-94.0 88.0 62.0 54.0 

8 Concrete mixer 75.0 - 88.0 81.5 55.5 47.5 

9 Concrete pump 81 – 84 82.5 56.0 48.0 

10 Pile hammer  81-115 98 82.4 65.6 
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No. Equipment  

Noise level 1m away 

from the source (dBA) 

(1) 

Noise level 

20m away 

from the 

source 

(dBA) (2) 

Noise level 

50m away 

from the 

source (dBA) 

(2) Range Average 

11 Welder 71 – 82 76.5 48.5 40.0 

12 Compactor  74 – 77 75.5 48.0 39.5 

13 Mobile crane 76.0 - 87.0 81.5 55.5 47.5 

14 Power generator  72.0 - 82.5 77.2 51.2 43.2 

15 Air compressor 75.0 - 87.0 81.0 55.0 47.0 

QCVN 26: 2010/BTNMT for 

common areas from 6-21h 
70 dBA 

Source: (1): Mackemize, L.Da, 1985; (2): Air pollution, Pham Ngoc Dang, 1997. 

With the method of construction described in Section 1.4.3, the extent of extreme effects that 

may appear prolonged is from concrete mixing and pile driving and noise from pile pressing 

machine.  

Thus, the total noise generated at a point by all sources is calculated by the formula  

To consider the impact of noise on residential areas, the following formula have been used: 

ΔL = 10 lg (r2/r1)
1+ a (dB) 

Of which:  

ΔL: Noise reduction due to the distance excluding noise reduction by greenery strips. 

r1 – Distance to noise source (m). 

r2- Calculated distance of noise attenuation by distance (m). 

a - coefficient calculated to affect the noise absorption of the terrain. 

Calculation results of noise reduction level from equipment (maximum noise level is used) are 

shown in Error! Reference source not found.1 and Error! Reference source not found.2.  

 

Figure 4.1: Attenuation of noise from concrete mixing over a distance 
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Figure 4.2: Attenuation of noise from piling machine by distance  

Construction of wavebreakers : As mentioned above, all construction activities are carried 

out on the sea (100-150m from the shoreline), away from the residential area (500m-1500m). 

Although the noise level of the construction equipment is moderate to high but in a short time 

and the impact reaches between 20 - 50m. Based on the distance from the embankment to the 

sensitive receptors in Error! Reference source not found. and  

Figure 1.15: , there are no sensitive receptors in the 20-50m range around the site, except for 

Vam Xoay in Cape Ca Mau National Park, however, the construction site is 100-150m from 

the shoreline. As a result, noise from the embankment construction will not affect the people in 

the area but will directly affect the construction workers on the barge. Thus, constructors should 

conduct measures to mitigate noise from the construction machinery and equipment to ensure 

the health and safety of workers. 

Construction of river embankment: As successive construction method is applied, the impact 

of noise from concrete mixing on residential areas is only temporary for a few hours around the 

mixing location, then it will be transferred to other areas. The noise results measured at 20m 

and 40m from the concrete mixer area show that: 20m far from the concrete mixing machine, 

the noise meets the allowable standard (QCVN 26:2010/BTNMT). Moreover, there are few 

houses on the embankment route and 50m far from the embankment is Hoa Mi and Vanh 

Khuyen kindergaten (Kien Giang-Long Xuyen canal) so the impact is small. 

Comments: The negative impact of noise caused by the subproject construction is small, but the 

Contractor should strictly follow the proposed noise mitigation measures during the 

construction phase. 

e) Water quality deterioration 

The waste sources to water pollution include: (i) underwater construction; (ii) temporary storage 

of material, solid waste; (iii) wastewater.  

The wave breaker construction site is almost at sea. All items are concrete, which does not cause 

pollution, therefore the impact of rainwater runoff, in this case, is the risk of leaching waste on 

barge surface. Because the barge area is very small compared to the water surface area at the 

construction site and most of the construction material is concrete, stone, etc., the risk is 

rainwater overflow only on a surface barge. On barges, there are mainly steel concrete 

components and other risks as grease leaching, uncovered waste oil barrels, etc., which may be 

washed away by rainwater down the watersource. However, with one tug and two pile drivers, 

this risk is not high, the degree of impact is only localized at anchoring locations, if it happens, 
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it is not enough to spread around, it only appears in 05 wave-breaker sections with a total length 

of 9km in the West Sea coastline. 

The temporary storage of material, excavation soil, filling soil is the risk of dispersion dust in 

rainwater, which increases the turbidity of rivers and canals in irrigation and drainage areas, 

therefore appropriate mitigation measures should be taken. 

The rainwater runoff will carry turbidity, sediment, construction material and possibly fill rivers 

and canals. However, this impact is controlled by adjusting the construction schedule in dry 

reason to limit rainy days. 

Impact level: MEDIUM and can be minimized. 

f) Impact on biological resource 

(f1). Construction of wavebreakers (impact on the marine environment and seabed) 

The construction process is quite simple: piling and dropping the precasted centrifugal concrete 

piles the sea to reduce waves hitting the existing mangrove forest belt and at the same time 

create conditions for alluvial accumulating for regeneration of former mangroves, which have 

been severely eroded in the past few years. Most construction activities take place on barges on 

the sea. The wavebreakers has been re-designed (reflecting the consultation result with local 

people and Mui Ca Mau National Park) to minimize the impact. In particular, a distance of 35 

cm between every two-concrete pile will be expected to allow the water and fauna and flora 

system to moving in and out of the wavebreaker. In addition, the wavebeaker route is also 

designed as instead of not being a closed system, it will be constructed as opened one. Particular, 

10m distance will be designed between 2 sections of the wavebreakers. At the bottom, before 

rock (30x30 size) will be dropped on top, the cajuput panel (local material, natural based 

solution) will be in placed to avoid the direct impact on the seabed. 

Flora: This area was seriously eroded and from 30 to 80m of protective mangrove forest was 

lost within 10 years. Due to the highly disturbed shoreline bottom because of strong waves in 

this area, there is limited flora adhered to the substratum in this area. The sea current the 

presence of which is only occasional, associated with rough waters, drags along existing flora. 

There is no sea grass presence in the area due to high water turbidity level. Therfore, low 

impacts are expected upon the flora.  

Fauna: If only considering the location of piling activities, these have an effect on bottom fauna 

in the construction area. Bottom of this area is often eroded and moved due to wave and tidal 

so the benthic fauna is not much. Due to severe erosion, bottom substrate in the area disturbed 

by the waves leading to poor communities of zoobenthos in this area in terms of species 

abundance and diversity. The fauna is scarce in a heavily disturbed coastal shallow water 

environment due to strong waves. Landing structures (mellaluca carpiting) and pilling down 

the bottom may cause deaths of benthic species at the landing locations, however, the survey 

on the regional zoobenthos shows no endemic species which belong to the groups that can 

regenerate after about 1-2 months. The area of prefabricated pile structures is extremely small 

compared to the vast water surface, so after the landing, benthic species around will reach into 

the structures immediately. As regards the benthos community, which is directly affected by 

the construction of the wave breaker, the impact will only be temporary, until construction work 

is completed. In addition, there are no marine protected areas, fish spawning habitats, or other 

important habitats around this site. In addtion, during the consultation with the local people, the 

aquaculture (clam, blood oster.) under the seebed has no more practiced due to the strong impact 

Therefore, the impacts of building wave breakers on the aquatic fauna can be assessed as low.  

As such, the  impact marine environment and seabed of construction and operation of 

wavebreaker is considered to be shortterm and negligible. 
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For mangrove forest area: The wave breaker is built to reduce the waves to the forest so that 

the forest condition can recover faster. 

The problem that needs to be addressed in the biota, in this case, is still waste oil: the waste oil 

is insoluble in water, floating on the water surface, creating a waterproof coating and sticking 

to the plant and can cause immediate death in aquatic animals. If it is uncontrolled, workers 

replace the oil and spread to the environment, the risk to affect the area of the organism will be 

quite large 1 to several km2, especially Vam Xoay area in Cape Ca Mau National Park, avoid 

affecting fauna and flora. 

Disposal of the mop or leakage of fuel also causes water damage. However, this effect is only 

local and the contractor can easily manage by developing a Worker Code of Conduct. 

Impact level: MEDIUM, mitigable  

(f2). Construction of river embankment  

Along the embankment, on one side is the canal/river, the other side is roads and business 

production of local people. It has been exploited for a long time, not completely natural. It can 

be said that the construction of river embankment slightly affects natural ecosystems. It is only 

needed to cut down some trees (mainly wild ones, banana, accasia) growing on the boundary 

line. 

Impact level: LOW, mitigable 

g) Disturbance and increase of risks of traffic accidents 

Construction of wavebreakers : the embankment section is completely constructed offshore, 

so it will not affect the traffic. Based on the volume of material to be transported from the 

outside to the site, the average of one day will increase 0.89 trips of the barge to transport 

construction materials on the Rach Tau and Dam Doi Rivers for the Vam Xoay construction 

site and Ho Gui construction sites respectively, and along the West coastal line to the 

construction sites of Xeo Nhau area (Error! Reference source not found.). Thus, the impact 

n waterway traffic is small. 

Construction of river embankment: The two embankment sections in the subproject are 

constructed based on the existing ones, so the construction will inevitably affect the traffic of 

people (both roadway and waterway). Although construction frequency is moderate (Long 

Xuyen city), proper construction methods need to be applied to avoid affecting local people’ 

travel or set up temporary routes for continuous traffic.  

The river embankment is not constructed on the waterway either blocking canals so it would 

not affect waterway. In the construction area, the road is available however, it is not cost 

effective compared to the waterway transportation, so materials are transported on the 

waterway. Based on the amount of material to be transported from outside, the average traffic 

will increase by 3.8 barges/day on Hau River. 

Impact level: MODERATE, which can be managed and mitigated. 

h) Impacts on landscapes 

Construction of wavebreakers : There is no historical and cultural site in the construction 

area. The construction does not adversely affect the historical and cultural heritage of the area 

either.  

Construction of river embankment: There is no historical and cultural site in the embankment 

area. The construction activites do not adversely affect the historical and cultural heritage of 

the area either.  
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Impact level: LOW, which can be managed and mitigated. 

i) Social Impacts  

The social impacts from the subproject construction include disturbance of people's lives, 

reduction of income from production activities due to disruption of infrastructure, conflicts 

between the subproject workers with local people in terms of benefits or behavior due to worker 

concentration, in which: 

Disturbance of local people’s lives and income due to the disruption of infrastructure: the 

construction of wavebreakers is taken place completely offshore, while the river embankment 

is constructed on the existing land managed by the State. As a result, it does not disturb the 

lives and income of local people. However, when constructing the embankment, it is necessary 

to expand the existing embankment. Consequently, it will affect some households. Mitigation 

measures shall be required to minimize the disturbance of people’s lives. 

Social conflict between subproject workers and local people: 

- Construction of wave breakers: As mentioned above, 5 embankment sections (2 section 

in Vam Xoay) are constructed offshore with successive method, thus, barges will be used 

as camps for workers instead of building worker camps on the shoreline. At the end of each 

working day, workers will move to live temporarily with local people inland. Although 

there is a maximum of 10 construction workers at each construction site in a one-year 

period, the use of construction workers will cause major social impacts such as prostitution, 

drugs, and gamble; conflicts between workers and local people due to differences in culture 

and behavior. However, these impacts will be low if the contractors perform well in the 

management of workers, closely coordinates with the local authorities in the social security 

management, and coordinates with health authorities to control the disease.  

- Construction of river embankment: Because construction volume at each construction 

site is small, there is no need to build worker camps. In addition, the method for the 

construction of the embankment is quite simple, most activities will be performed by local 

labor, only some of excavator and compactor drivers, technical staff is from other places. 

The number of staff from other places is only about 20-30 people in one years and divided 

into many areas of the site. As a result, the risk of conflict between the subproject workers 

and local people in terms of benefits or behavior and lifestyle will be low so the impact on 

socio-economic and security is small. 

- Project owner and CSC shall take measures to well manage the labor influx during the 

construction process. 

Impact level: LOW, which can be managed and mitigated.  

j) Health and safety risks for workers 

(m1).Risk of occupational accidents for workers  

Environmental pollution can affect the health of workers on the site. Some pollution depends 

on the time and level of impact likely to cause serious injury, dizziness, fatigue, even fainting 

and need for prompt medical attention (usually female workers or unhealthy people). 

The operation of equipment, especially crane lifting materials such as concrete, reinforcement 

can hurt the workers standing below. Workers who do not comply with the regulations on labor 

safety when transporting materials may fall, causing injury to others. 

All construction sites have multiple means of transportation that can lead to accidents by the 

means themselves. 
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When being constructed on rainy days, occupational accidents can increase: Sloping land leads 

to slipping, construction material piles, soft soil, and subsidence will cause incidents for people 

and construction machinery, etc. 

In general, these impacts negligibly affect the environment and in a short time. However, 

appropriate measures will be taken to control these impacts, which greatly affect the health and 

well-being of workers involved in construction. 

(m2). Risks to occupational safety and health  

Movement and operation of the equipment can cause injury to workers. The high dust content 

causes lung diseases, asthma, nose, eyes, etc., which impede visibility, affecting road users, 

especially during the transportation of sand and other material. Therefore, it is necessary to 

install a warning system, lighting temporarily so that people can identify the site area easily. It 

is compulsory for workers to comply with labor safety regulations, wear personal protection 

equipment during construction. 

(m3). Construction workers in the area near the forest, especially the wave breaker may 

encounter incidents caused by insect bites, such as bees, mites, beetles, worms, etc. if not 

timely treated, this easily cause many health damages or life-threatening. 

(m4). Risk of insect biting  

In the process of site clearance, workers may encounter attacks of harmful insects and affect 

health and lives of workers. 

(m5). Incidents and risk due to extreme weather  

Extreme weather conditions cause great damage to the socio-economic as well as environment 

such as floods, landslides, floods and the danger of unsafe construction of works: 

- Building wavebreakers : Construction in bad weather conditions such as storms causes boat 

overturning. This seriously affects human life, property and causes oil spills polluting the 

water environment. Particularly, the construction in East sea with higher tidal will be high 

risk during the flooding season from September- January of the year. 

(m6). Fire and explosion incidents  

During the construction process, vehicles, machinery, equipment have to use fuel, petrol and 

DO oil. These fuels are stored in containers in storage. The carelessness of workers can cause 

fire damaging people lives and properties.  

Besides, carelessness in smoking, burning fire, cooking… might cause fire also.  

Once the fire incident occurs, the impact on the environment is enormous, including: 

 High damage to people and property. 

 The air environment is polluted by burning products. 

 Water pollution due to the amount of water that dissolves toxins. 

 Impact on production and living of electric consumers. 

(m7). Electrical incidents  

Incidents such as electric shocks can occur when working with special construction equipment 

that can easily occur when muddy and in wet conditions. The accidental electric shock is likely 

to cause death for workers and people.  

(m8). Most of the causes of accidents and incidents are the safety consciousness of workers is 

not high.  Lack of labor protection equipment and unsafe working conditions are indirect 

causes of accidents and incidents. The consequences of these accidents can lead to 
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property damage, damage to equipment, direct injury to the worker's health and life 

affecting their families. In order to limit unfortunate accidents, strong measures need to 

be taken to ensure that workers comply with all applicable regulations and safeguards 

throughout the construction process. 

k) Health and safety risks for the community  

During construction, there will be safety and health risks for people around the construction 

site, including:  

Spread of the disease: Mobilization of workers can spread diseases to local people (and vice 

versa) such as sexually transmitted diseases such as HIV, syphilis, etc. In addition, the water 

surface area in the subproject area is quite large, so if the sanitation condition on site are not 

good, the possibility of diseases (dengue fever, diarrhea ...) will be occurred. However, this risk 

is low and can be controlled. 

Traffic accidents: Risks of traffic accidents includes: overloading of goods, control of vehicles 

not in line with regulations; headlights, lights of vehicles are damaged during night traffic; 

transport in bad weather; encountered unexpected obstacle. Traffic accidents occur in the 

construction area due to earthworks causing muddy and slippery roads and construction in the 

rainy season. Probability occurs depending on the sense of obeying the traffic law of local 

people, the driver of the vehicle and the construction workers. When an accident occurs, it will 

cause great damage to people’s property and life. 

Environmental pollution (dust, exhaust gas, noise pollution) affects the health of the people 

when conducting production around the construction sites. However, the exposure time with 

pollutants is small because farmers are not present so much in the area. 

Risks of safety when people enter the construction site:  in rainy season or entering 

dangerous construction areas. 

Impact level: SIGNIFICANT, can be controlled and mitigated. 

l) Change findings 

Change findings that may occur during construction include: 

 Cultural/archaeological objects found during excavation. 

 Grave found while digging the ground. 

 Explosives: Despite the good working environment regulations, the sub-contractors have 

contracted with the authorities to clear mines for the whole area. However, because the 

subproject area is quite wide, there is still the possibility of remaining explosive materials 

in the ground. Upon detection of explosive materials, the Contractor shall notify the Project 

Owner and stop construction and report immediately to the competent authority for 

handling. 

 There are community complaints about environmental issues relating to construction 

activities. 

m) Indirect impacts during construction 

 Stagnation of economic activities due to road and waterway transport (ferry waterway 

transportation crossing the river is temporaly affected 

 Socio-economic losses caused by health and life damage. 
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 Indirect losses from loss of houses: relocation time, effort for relocation, affecting 

quality of life and economic and production activities. 

4.1.7.3. Site-specific impacts 

a) Impacts on sensitive receptors  

Sensitive objects may be affected during the construction of the subproject listed in Error! 

eference source not found.. 

Table 4.22: Sensitive receptors during construction in the Chau Phong commune  

No. Sensitive receptors  Impact  

1.1 Chau Phong kindergarten 

 

 

 

 

 

 

 

 Dust and air pollution  

 Noise pollution from machinery and 

equipment 

 Pollution due to wastewater and 

construction wastes 

Site safety. 

 Irrigation intake for the rice field behind the 

river 

 

 

 

 

 

 

 

 

- Interuption of the irrigation for rice field in 

Chau Phong commune  

1.2 Doctor Nghia clinic 

 

 

 

 

 

 

 

 

 Dust and air pollution  

 Noise pollution from machinery and 

equipment 

 Pollution due to wastewater and 

construction wastes 

 Site safety. 

1.3 Chau Phong A primary School 

 

 Dust and air pollution  

 Noise pollution from machinery and 

equipment 

 Pollution due to wastewater and 

construction wastes 

 Site safety. 
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No. Sensitive receptors  Impact  

1.4 Ha Bao port 

 

 

 

 

 

 

 

- Restrict the transport via the ferrry of local 

people 

- Safety navigation could be affected 

 

1.5 Chau Phong Medical Station 

 

 Dust and air pollution  

 Noise pollution from machinery and 

equipment 

 Pollution due to wastewater and 

construction wastes 

Site safety. 

1.6 Chau Phong High School

 

 Dust and air pollution  

 Noise pollution from machinery and 

equipment 

 Pollution due to wastewater and 

construction wastes 

Site safety. 

1.7 Chau Phong A primary School  

 

 Dust and air pollution  

 Noise pollution from machinery and 

equipment 

 Pollution due to wastewater and 

construction wastes 

 Site safety. 

1.8 Chau Phong Water supply 

 

 Water quality supply could be affected  
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No. Sensitive receptors  Impact  

1.9 The mosque 

 

 Noise pollution from watervay 

transportation but very limited due to far 

from the construction area (>1000m) 

 

1.10 Chau Phong cultural house 

 

 

No impact due to far from the construction 

site 

Traffic could be affected 

Table 4.23: Sensitive receptors during the Vam Xoay area, Dat Mui commune construction 

No. Sensitive receptors   Impact  

1.1 Dat Mui CPC 

 

 

 

 

 

 

 

 Noise pollution from barge transporation 

  

1.2 Dat Mui kindergarten 

 

 

 

 

 

 

 

 Noise pollution from barge transporation 

 Increase the density 

  

1.3 Dat Mui Clinic 

 

 

 

 

 Dust and noise pollution from barge 

transporation 

 Watervay transporation safety. 

1.4 Dat Mui market 

 

 

 

 

 

 

 

 Dust and noise pollution from barge 

transporation 

 Watervay transporation safety. 
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No. Sensitive receptors   Impact  

1.5 Local temple next to the Rach Tau canal 

 

 

 

 

 

 

 

 

 Dust and noise pollution from barge 

transporation 

 Watervay transporation safety. 

b) Site-specific impacts of wavebreakers  construction  

Impacts on livelihood and aquaculture of people living along the construction area: 

According to the survey results in 10-12/2019, there are no any type of aquaculture outside the 

sea dyke, except households raising clams. Although this activity is used to be strongly 

developed in the past, however due to coastal erosion resulting he productivity is not high and 

people have to move inside the sea dyke or in the canals.. 

Impact on fisheries: Fishing activities in this area are mainly near shore and offshore. Some 

households living near the foot of the dyke have exploited aquatic products under the canopy 

of mangrove forests such as shellfish, cerithidea obtusa, small fish, etc. Shellfish, cerithidea 

obtusa are a group of benthic animals eating organic humus; in addition, the discharge of 

domestic and construction wastes is controlled, so there are no impacts on these species. Given 

that there were a number of farming households in this area but mangroves have been lost due 

to coastal erosion so far this farming has almost ceased. In addition, fishing activities inside the 

protection forest and Mui Ca Mau national park (Ramsar site) have been prohibited.  

Comment: Impacts of the subproject on livelihood and aquaculture activities are Insignificant. 

c) Site specific impacts of river embankment construction  

Impact of transportation: In Chau Phong commune, the construction of river embankment 

could block the transporation of local people via the Ha Bao and Vinh Tuong port. However, 

the local community could transport by other ferries nearby namely Chau Giang, Tan Chau 

ferries... 

Comment: The biggest impact on transport in the area is the construction of river embankment. 

So the subproject owner and contractors must apply appropriate transport management to 

avoid disturbance. 

Impact of irrigation intake (only in Chau Phong commune): it is observed that the local 

people has been taking the water in the Hau river for irrigation of rice field. This is the main 

income of the local people (3 seasons a year). During the construction, the irrigation intake 

could be restricted or the quality of water could not ensure for irrigation anymore. 

Impact on fisheries: (in Chau Phong commune): During the consultation with the local people, 

the fishing is common practice in the area. However, it is not the main income of the local 

people (mainly from rice).  

Comment: The impact is siginificant and but could be mitigated/compensated 
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4.1.8. Operation phase 

4.1.8.1.  Wavebreakers   

When being used, embankment will take effective to protect shore from waves and protect 

coastal protective forests. Embankments will create depositing inside that makes grounds for 

development of mangroves. The growth of mangroves will be the habitats for many aquatic 

species which contributes to improving the biodiversity and sustaining aquatic species.  

The operation of wave breaker does not generate wastes. Impact on the environment is mainly 

from operational problems occurring during bad weather, as well as poor quality of construction 

works. These cause risks of erosion the wave breaker.  

As such, no negative impact is expected in this phase. 

In addition, the construction of the wave breaker, with modern infrastructure, will have a slight 

impact on the natural landscape, for which reason every possible effort will be made to have 

colors harmonize as much as possible with the surrounding environment. The impact is 

considered low. 

4.1.8.2. River embankment  

a) Impact on air environment 

When the embankment is completed, the traffic system will be connected and traffic flow will 

be increased. This will contribute to increasing emissions of air, dust, and noise into the air. 

Especially this is the arterial traffic route, so it is necessary to take measures to maintain and 

regulate the traffic properly to avoid increasing air pollution.  

b) Risk and incidents  

Risks and incidents of the embankment operation include an increased risk of traffic accidents 

due to the increased density of vehicles on the route that affects the health and well-being of 

people, and the incident occurs when breaking the embankment due to the quality of 

construction when handling the foundation and body of the embankment. These risks and 

incidents will affect the health, life, and production of the people.  

In the event of water spills into fields affecting agriculture production, aquaculture, property 

and daily life of the people in protected areas, especially if it occurs at the time of harvesting, 

the damage is enormous. These losses have a great impact on people's incomes, local economy, 

debt growth. In addition, embankment failure does not only cause immediate damage to 

production but also long-term effects on the next crop because of saline soil. 

4.1.9. Cumulative impacts  

Currently, there are 5 projects in the area that have the potential to cause cumulative impacts 

with this subproject:  

 Coastal Resources for Sustainable Development (CRSD) Project funded by the World 

Bank. 

 The mangrove forest rehabilitation project through sustainable shrimp farming and 

emission reduction in Ca Mau funded by the Ministry of Environment, Nature Conservation 

and Nuclear Safety (BMU) of the Federal Republic of Germany through the Netherlands 

Development Organization (SNV/IUCN). 

 Revised project on West Sea Dyke. 
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Table 4.24: Cumulative Impacts of other projects  

Project/ Donor Status Project content 
Summary social and 

environmental impacts 
Potential issues 

Coastal 

Resources 

for 

Sustainable 

Development 

WB Closed Minor  None None  

The 

mangrove 

forest 

rehabilitation 

project 

through 

sustainable 

shrimp 

farming and 

emission 

reduction in 

Ca Mau 

Ministry of 

Environment, 

Nature 

Conservation 

and Nuclear 

Safety (BMU) 

of the Federal 

Republic of 

Germany 

through the 

Netherlands 

Development 

Organization 

(SNV/IUCN). 

Implementation  The overall objective of the project is to 

propose options for promoting 

adaptation and mitigation of the climate 

change impacts: economic incentives 

and policy consultation for forest 

restoration and sustainable supply 

capacity of mangroves forest in the 

coastal area of Ca Mau, Vietnam 

To develop a model for mangrove forest 

protection management and restoration 

in the coastal protective zone and be 

replicable.  

 

No negative impacts are 

expected 

The SP1 will be benefit from the 

study on the design of wave 

breaker. 

Revised 

project on 

West Sea 

Dyke 

Ca Mau DARD Under 

implementation 

Objectives of the project: 

To prevent and control natural disasters, 

high tides with the frequency of 5%, sea 

level rise, and storm surge level 9, 

protecting 26,160 coastal households 

and 128,972 hectares of agricultural and 

aquacultural land; 

- To make full use of the existing sea 

dyke network to minimize the 

volume of land lost and take 

advantage of the consolidated dyke 

foundation, to combine the 

construction of coastal roads along 

the dyke surface; 

- Pollution of air, noise 

caused by completion of 

waterway and roadway 

system, making a great 

contribution to 

increasing the density of 

traffic along the sea dyke 

- Pollution of soil, water, 

air, noise due to increases 

transportation means of 

construction materials, 

equipment of this 

subproject and the other 

These cumulative impacts are 

assessed as moderate and 

short-term. Therefore, the 

Constractor ‘scompliance with 

the Environmental and social 

management plan (C-ESMP) 

during construction will 

contribute to minimizing this 

negative cumulative effect. 
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Project/ Donor Status Project content 
Summary social and 

environmental impacts 
Potential issues 

- To review serious erosion sites 

across the dyke and provide 

solutions for effective remediation, 

protection, and development of 

protection forests; 

- To exploit and develop sustainable 

natural resources in the region in 

order to protect the ecological 

environment, develop production, 

improve people's life. 

Items of the project include: 

- Building 21.8 km sea dyke from 

Nam Canal to Cai Doi Vam 

- Upgrading the existing dykes 

combining traffic roads on the dyke 

surface with the length of 72.52 km, 

including 4 sections: from Cai Doi 

Vam to My Binh, from My Binh to 

T25, from T25 to Khanh Hoi and 

from Huong Mai to Tieu Dua. 

- Building 8,608m wave breaker from 

Lung Ranh to Vam Giao Bay. 

subprojects under the 

MK-ICRSL in Ca Mau 

province  
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Environmental components may be affected by the subproject: environmental components are 

selected for assessing based on relevant projects that may have cumulative impacts on the 

subproject area include (i) Air environment; (ii) Water environment; (iii) Soil environment and 

(iv) Human health  

However, this subproject, along with other projects in the area are community projects, having 

more positive impacts than negative ones, with the objectives of protecting the coastal line and 

river bank of human safety, improving the traffic system so the cumulative impacts during the 

operation phase are mainly positive and the cumulative impacts during the construction phase 

include: 

 Pollution of air, noise caused by completion of waterway and roadway system, making 

a great contribution to increasing the density of traffic along the river embankment. 

 Pollution of soil, water, air, noise due to increases transportation means of construction 

materials, equipment of this subproject and the other subprojects under the MK-ICRSL 

in Ca Mau province. 

However, these cumulative impacts are assessed as moderate and short-term. Therefore, the 

Contractor's compliance with the Environmental and social management plan (C-ESMP) during 

construction will contribute to minimizing this negative cumulative effect.  
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CHAPTER 5. IMPACT PREVENTION AND MITIGATION 

MEASURES 

Chapter 5 will present the Subproject’s measures to prevent, mitigate negative impacts and 

respond to risks and incidents in all 3 phases of site preparation, construction and operation. 

Potential impacts by the Subproject will be minimized through the proposed mitigation 

measures during the preparation, construction, and operation phases. A number of 

mitigation measures and environmental solutions are also included in the technical proposal 

to enhance positive and sustainable impacts or to avoid, minimize or mitigate potential 

negative impacts which may occur during the construction or operation phases. 

2.21 EFFORTS TO MINIMIZE IMPACTS AND RISKS DURING 

FEASIBILITY STUDY PREPARATION AND DETAILED DESIGN  

In order to promote environmentally friendly development and the adaptation to climate change 

as well as to ensure the achievement of the subproject objectives, a number of issues were 

integrated into the FS preparation phase and detailed design phase of the Subproject as follows: 

- Minimization of land acquisition: the river embankment work-item was considered and 

selected to significantly reduce the impact of land acquisition, in particular, there are no 

relocated households. 

- Sustainable building material: The choice of sustainable building material will be important 

in ensuring sustainable operation in the context of climate change and ensuring suitability to 

the natural conditions of the subproject, for example reusing all excavated soil, using 

recycled plastic pads, preferably unburnt materials for embankments construction. 

Especially, melaleuca used for construction of wavebreakers  and is both environmentally 

friendly and avoid transportation causing environmental pollution. 

- Safety signs during construction and operation were considered and included in the detailed 

design process of the Subproject. 

- Design plans for work-items were early consulted with local people and stakeholders. 

Particularly, Cape Ca Mau National Park was also consulted and shared experiences from 

similar projects that were implemented in the National Park’s areas. 

2.22 MEASURES TO MITIGATE IMPACTS  

5.1.1. During the pre-construction phase  

As discussed in the previous section, the key site-specific impacts during preparation phase are 

(i) Impact on households whose land is acquired permanently and temporarily; (ii) Impact from 

landmines and explosives which still persist in the ground. To prevent and mitigate these 

impacts, the subproject owner will perform the following tasks: 

5.2.1.1. Land acquisition mitigation measures 

a) Efforts to minimize the impact of land acquisition  

During the preparation of the subproject, the consultants of RAP and FS and PMU have worked 

closely together in the formulation of technical measures, comparison, and selection of options 

based on the principle of minimizing impacts of land acquisition in the subproject area, priority 

is given to less land clearance or use state land for the subproject. Specifically as follows:  
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- Location of wavebreakers  is in the coastal area, the construction is completely offshore, so 

no land acquisition and does not affect the surrounding people.  

- The location of river embankments: The construction of river embankments is subject to 

land acquisition but the selected route has the least land loss and no household needs to be 

resettled.   

- Additionally, during the construction process, construction of embankment will be 

implemented in the back to back form in each section and the construction of the reservoir 

will be constructed on the reservoir area to reduce the temporary land acquisition area.  

b) Compensation and support for land and assets on land according to approved policies 

In addition to the efforts to implement the mentioned-above mitigation measures, the most 

effective measure is the implementation of RAP that has been developed specially for the 

subproject in compliance with ICRSL project’s RPF:  

 Contents of previous public consultation meetings during the subproject preparation show 

that affected people agreed to donate land for the construction. The subproject owner, 

along with the local authorities and site clearance board will work with affected households 

for signing on minutes of voluntary land donation without compensation and support. This 

procedure of land donation will comply with the principles of land donation approved by the 

WB in the RAP report. 

 An Giang PPC mobilizes all active resources to donate land for construction.  

 Subproject owner organizes propagandas and consults local communities about the land 

donation plan for construction work. The implementation plan for land donation must be 

united by An Giang PPC, DPCs, CPCs and affected households in the area where building 

river embankment. 

 Support for vocational conversion and training for severely affected households. 

5.1.1.2. UXO risks  

As analyzed in Section Error! Reference source not found., the impact of UXOs is 

ignificant, so to mitigate the impact of UXO, before handing over the site to the contractors. 

The following activities should be implemented: 

 The subproject owner will hire an army unit to carry out mine clearance at the construction 

sites. 

 The subproject owner will only hand over the site to the contractor when it is certified by 

the UXO clearance unit that the construction site is safe. 

5.1.2. During the construction phase  

5.1.2.1. General impacts  

As discussed in Chapter 4, general impacts occurring during the construction phase include: (i) 

dust, emissions, noise, odor, and vibration; (ii) wastewater; (iii) solid waste and hazardous waste; 

(iv) deterioration of water quality; (v) impact on aquatic and terrestrial systems; (vi) Impact on 

landscape; (vii) Inundation, sedimentation and erosion; (viii) risk of land slide; (ix) traffic safety 

risks; (x) Infrastructure and utility services; (xi) Social impact; (xii) Impact on historical relics; 

(xiii) Impact on public health; (xiv) Occupational safety and health. 

The potential impacts and risks from small to medium to large can be minimized by mitigation 

measures through the implementation of the detailed Environmental Code of Practices 

(ECOPs), as follows: 
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a) Mitigation measures on dust, emissions, noise, odor, and vibration 

The following measures will be taken to minimize the impacts of dust, noise, and vibration: 

 Be responsible for compliance with relevant Vietnamese legislation on dust, gas emissions 

and vibration.  

 The Contractor shall ensure that the generation of dust is minimized and a dust control 

plan shall be implemented to maintain a safe working environment, and minimize 

disturbances for surrounding residential areas.  

 Dust suppression measures will be implemented (e.g. watering transport roads, covering 

of material stockpiles, installing fences/barrier etc.) as required. 

 Material loads shall be suitably covered and secured during waterway transportation to 

prevent the scattering of soil, sand, materials, or dust into waterway routes.  

 Excavated soil and material stockpiles shall be protected against wind erosion and the 

location of stockpiles shall take into consideration the prevailing wind directions and 

locations of sensitive receptors.  

 Do not burn wastes or construction materials on site.   

 Concrete mixing plants (mostly placed on the barge) should be localized to avoid the 

scattering into the waterbody and should be far from residential areas and sensitive 

receptors. 

 All vehicles must have appropriate “Certificate of conformity from inspection of quality, 

technical safety, and environmental protection” following Decision No.31/2011/TT-

BGTVT, to avoid exceeding noise emission from poorly maintained machines.  

 Try to control noise-generating activities at the lowest level.  

 All activities that cause a great deal of noise to local community/houses in the daytime 

shall be restricted.  

 Use temporary soundproofing panels to minimize noise generated from construction 

equipment.  

 Provide earplugs for workers working with high-noise machines such as piling machines, 

concrete mixers, etc. to control noise levels and protect workers. 

 Maintain equipment in the best operating state and minimize noise levels.  

 To the extent possible, restrict construction activities at night and prohibit activities near 

sensitive areas. 

 Scheduling the operation of mixing plants to avoid the rest time of people around the 

construction site. 

b) Wastewater management  

Contractors are responsible for controlling the quality of wastewater from the construction sites 

to ensure that wastewater quality discharged into surface water sources meets the requirements 

of QCVN 08-MT: 2015/BTNMT. Following measures should be applied:  

 The Contractor must be responsible for compliance with Vietnamese legislation regarding 

to wastewater discharges into watercourses.  

 Prepare proper construction plans, do not carry out in rainy season. 

 Portable toilets must be provided on site for construction workers. Domestic wastewater 

from toilets, kitchens, showers, etc. shall be discharged into a conservancy tank or 
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discharged into municipal sewerage systems; there should be no direct discharges to any 

waterbody.    

 Domestic wastewater from site offices and toilets must be collected by specialized waste 

collection units or treated by on-site treatment facilities. The discharge of treated 

wastewater must comply with provisions of the National Technical Regulation QCVN 

14:2008/BTNMT on domestic wastewater.  

 Water from fuel depots/equipment washing areas and concrete mixing areas must be 

collected into tanks and removed from construction sites. 

c) Solid wastes management  

Solid wastes: 

 Solid wastes will be managed in accordance with the Decree No.59/2007/ND-CP dated 

09/4/2007 on solid wastes management and Decree No.38/2015/ND-CP dated 24/4/2015 

on management of wastes and discarded materials. 

 Provide bins, tanks and discarded materials collection facilities at each working locations. 

 Before construction, all necessary waste disposal permits or licenses must be obtained. As 

presented in the Appendix 4, the agreement of the disposal site has been confirmed with 

the local authorities in An Giang province. However, during the site survey and indepth 

interview, some housesholds in Vinh Loi 2 village, Chau Phong commune would like to 

use the excavated soil for levelling their garden. (please see the pictures on the Figure 1.20 

under Subsection 2.9.) 

 If possible, excavated soil and rock should be fully utilized for leveling  

 Measures shall be taken to reduce the potential for litter and negligent behavior with regard 

to the disposal of all refuse. At all places of work, the Contractor shall provide litter bins, 

containers and refuse collection facilities. 

 Solid waste may be temporarily stored on site in a designated area approved by the 

Construction Supervision Consultant and relevant local authorities prior to collection and 

disposal through a licensed waste collector (for example, Province’s Public Service 

Company). Waste storage containers shall be covered, tip-proof and weatherproof. 

 No burning, on-site burying or dumping of solid waste.  

 If not removed off site, solid waste and construction debris shall be disposed of only at 

sites identified and approved by the Construction Supervision Consultant and included in 

the solid waste plan. Under no circumstances shall the contractor dispose of any material 

in environmentally sensitive areas, such as in areas of natural habitat or in watercourses. 

 Solid waste must be transported to an approved dump site by truck or covered container  

 The collection and treatment of solid wastes must be implemented in coordination of 

stakeholders with local authorities.  

Management of hazardous wastes: 

 All hazardous wastes (grease, organic solvents, chemicals, oily paints) are stored, 

processed and transported in accordance with Circular No.36/2015/TT-BTNMT dated 30/ 

6/2015 of the Ministry of Natural Resources and Environment on hazardous waste 

management. 

 Storage of chemicals, hazardous substances and fuels on site is restricted; storing them in 

a safe area with waterproof lining and surrounded by a waterproof wall, minimum capacity 
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equal to 150% of the largest storage volume. Storage areas will be located away from water 

sources, flood-prone areas, workers’ camps and dangerous areas. 

 A hazardous waste management plan will be developed and implemented to ensure safe 

handling and storage of hazardous substances, such as diesel, waste oil, chemicals and 

paints. Basically, chemicals and paints will be managed and stored in the same way as 

diesel and waste oil (see above). 

 Material safety data sheets (MSDS) will be kept in a prominent place in the same contained 

storage space that hazardous materials are stored and in the first aid stations. 

 An Emergency Contingency Response Plan (ECRP) will be in place to handle spills and 

ensure that clean-up materials are available on-site to control and clean up spills. The 

ECRP will:  

 Identify the positions and persons responsible for emergency response action (e.g., 

EHS, Contractor Site Engineer, DDIS, and Works Foremen). 

 Include an organizational diagram specifying the positions and responsible persons 

within the Emergency Response Team, their work and home phone numbers, and the 

reporting lines among them, and the actions to be taken in cases of injury, and 

evacuation of personnel, and a spill of oil, diesel or hazardous substance. 

 Ensure that clean-up chemicals and materials to absorb and remove spilled substances 

are available and stored next to first aid stations at construction sites and facility sites 

(yards, vehicle/equipment service depots). 

 Hazard and risk management training will be provided to each EHS Officer (appointed by 

the Contractor), foremen, and all personnel handling chemicals and hazardous substances. 

 Ensure that all personnel take part in quarterly safety seminars. 

 In cases of diesel, waste oil, or hazardous substance spills, the spilled material will be 

collected as quickly as possible and placed in drums. The spilled area will be cleaned in a 

timely manner to prevent potential contamination of surface and ground water and soil. 

Soil, clay or other materials that were “soiled” by the spill will also be collected and placed 

in drums. All spilled substances, materials, soil, and clay, etc., will be handled as hazardous 

waste and be transported and disposed by a licensed waste management company in a 

location approved by DONRE. 

d) Water quality deterioration  

Contractors are responsible for controlling the quality of wastewater from the construction sites 

to ensure that wastewater quality discharged into surface water sources meets the requirements 

of QCVN 08-MT: 2015/BTNMT – National Technical Regulation on Surface water quality. 

Domestic wastewater management will be applied according to QCVN 14: 2008/BTNMT on 

domestic wastewater quality.  Following measures should be applied: 

 Fuel storage areas shall be located at least 25m away from surface water sources (rivers, 

canals), with roofs, fences, waterproofing ground. Restricting access to this area, only 

authorized people can enter and exit; 

 Concrete mixing plants shall be located on non-permeable soils, at least 20m from any 

surface water source; 

 Collect waste, store wastes on waterproof cement with drainage pits and sand settling; 
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 No maintenance and replacement of machine oil at the site; waste-oil will be stored in 

covered drums or tanks, placed on a waterproofing ground, control rainwater overflow in 

this area; 

 There are settling pits, drainage ditch around the large construction sites. Periodically 

inspect, dredge, clean sewers at the site and surrounding areas to prevent sedimentation in 

sewers that clog current and local surface water pollution; 

 Gather wastes and clean up construction site within 24 hours. Transport the waste out of 

the site as soon as possible. Dredged sludge must be transported to the disposal site as soon 

as it is dry enough; 

 Maintenance of oil change of vehicles and equipment in specialized workshops. Make sure 

there are no chemicals, gas, oil, grease leaks into the soil, sewers or water source. Use 

trays, mop buckets and other materials used in maintenance. Collect and treat hazardous 

waste according to regulations on hazardous waste management. 

e) Mitigation measures on biological resources impacts  

 Compliance with national and local regulations on policies relating to protected areas, 

wildlife sanctuaries, and natural landscapes. 

 As agreed during the public consultation, the contractor/project owner will inform the local 

communities and authorities at least 1 month in advance the construction plan and CEMP. 

This allow the local communities to plan their harvesting aquaculture products (clam, 

blood osyster) to reduce the loss of biological resources if any. 

 Consult with the owner of protection forest management board prior construction. 

 All activities on the site are only allowed within the construction boundary and ensure that 

construction material and waste will not fall into the surrounding areas.  

 Vegetation removal will be minimized. At the edge of the road right-of-way, vegetation to 

be retained will be clearly marked and dead tree trunks and hollows will be kept as much 

as possible as they provide habitat. 

 Where feasible, cleared vegetation will be chipped/mulched and reused for rehabilitating 

cleared areas (mulch provides a source of seeds, limits erosion, retains soil moisture and 

nutrients, encourages re-growth, and protects against weeds). 

 Work sites will be cleared in short sections to meet construction needs and be stabilized 

(e.g., graded) and planted immediately after construction so as to minimize the area of 

exposed land at any point in time and to ensure the integrity of the works. 

 Do not use chemicals to clear vegetation cover. 

 Do not cut the trees to make camp, catch fish, birds to eat. 

f) Disturbance and increase the risk of traffic accidents  

Prior to commencing works, the Contractor will prepare a Draft Traffic Management Plan for 

consideration by the affected communities, traffic authorities and the police before finalization 

and approval. The Traffic Management Plan will include: 

 The material transporters must survey fairways before shipping to ensure the suitable 

choice of barge capacity.  

 Transport managers must organize adequate signboards on shipping canals…..  

 The means of transport that anchor at night must have signal lights to warn other traffic 

means. 
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 Careful selection of traffic routes to minimize interruption of regular traffic and be away 

from communities as much as possible. 

 Clear route directions, established speed limits and operating times (daylight as much as 

possible) 

 Cover boats, barges transporting materials by canvas.  

 Construction traffic giving way to regular traffic. 

 Install and maintain appropriate warning signs, temporary traffic direction signs, markings, 

traffic signals, barriers, and lighting. Ensure adequate lighting not only conducting 

construction activities at night but also construction site without construction. 

 Vehicles transporting materials will be maintained to prevent air pollution from fuel 

leakage, minimize noise and vibration. 

 Arrange and maintain signs, barriers, and traffic lights to ensure traffic safety. 

 Installation a sign that limits the speed at 100m from the construction site in both on land 

or in the construction site (on sea and river bank). Placing signboards 20m from the school 

gate, densely populated area, People’s Committee, arranging traffic controllers at peak 

hours (if necessary). 

 Install navigation traffic signs throughout construction sites. Traffic lights signal 

construction means to raise attention of passengers particularly at night. 

 The contractor should be required to assign a person to be responsible for planning and 

management of water transporation of construction materials and provide guidance on 

water traffic so that people can find alternatives for their navigations. 

 Coordinate with local authorities to inform about the construction plan, process, and other 

 transportation security issues in order to minimize safety risks and potential negative 

impacts on local residents. 

g) Damaging, disrupting existing infrastructure services  

- Provide information to affected households on working schedules as well as planned 

disruptions (at least 5 days in advance).  

- The contractor should ensure alternative water supply to affected residents in the event of 

disruptions lasting more than one day.  

- Any damages to existing cable utility systems shall be reported to the authorities and 

repaired as soon as possible. 

- The contractors will be responsible for repairing, restoring and compensating for damages 

or failures caused by the construction process. 

h) Social impacts  

 Contractors strictly comply with the Construction Ministry’s Circular No.22/2010/TT-BXD 

on construction safety. 

 Register the list of temporary workers with local authorities. 

 Strengthen the employment of local workers with simple jobs, giving priority to the use of 

female workers and poor labor in the construction process. 

 Health check for workers periodically. Persons with high infection will not be allowed to 

continue. 
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 The contractor informs the community about the construction plan at least 2 weeks prior to 

commencement of construction of the subproject. 

 Avoid construction activities at night. Work areas at night must be notified at least 2 days 

in advance to the local community. 

 Workers will be educated on appropriate behavior for interactions with the local community 

and risks of communicable diseases.  

 In particular, the subproject owner and CSC will require a labor influx monitoring log book 

for each contractor.  

i) Health and Safety for construction workers and local communities  

 Provide personal protective equipment such as masks, helmets, shoes, gloves, glasses, 

belts, life jackets, life buoys (depending on the nature of work) and require workers to use 

when working.  

 Provide training for workers on the environment, safety, and health, including awareness 

raising on HIV/AIDS and other communicable diseases.  

 Prepare and implement an action plan for dealing with risks and emergencies.  

 Prepare emergency support services at the site. 

 Install fences, barriers, safety/barriers around the construction site to let people know the 

area is dangerous.  

 Contractors will provide safety measures such as the installation of fences, barriers, 

warning signs, lighting systems to avoid traffic accidents as well as other risks to the 

people and sensitive areas.  

 To ensure the safety of people and equipment involved in the construction of the 

subproject, the subproject is responsible for the removal of unexploded ordnance. This 

work is expected to be carried out at the same time as site clearance. This is a special task 

and will be carried out by the military. Removal of unexploded ordnance must be carried 

out prior to construction commencement to avoid danger.   

 The contractor's contract covers the conditions to ensure occupational health and safety, 

non-discrimination between women and men, and people of the Khmer ethnic group, 

prevent the use of child labor, and comply with the labor laws of the government and 

relating international treaties. 

 In the recent COVID 19 panedemic, the contractor will follow the respond guideline 

provided by the Ministry of Health and WB to prepare the contingency plan to respond to 

the COVID 19 panedemic. In this regard, hygience condition will be seriously follow in 

all construction sites 

j) Mitigation measures to impacts on landscape  

 Install signs “sorry for any inconvenience caused” at construction sites located in densely 

populated areas or public areas; 

 Minimize impacted area; return of vegetation, road surface, works are impacted 

immediately after the completion of works; 

 Properly arranging temporary storage areas for waste materials and waste on construction 

sites; 

 Set up fences around construction sites in sensitive locations such as schools, densely 

populated areas; 
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 Demolish worker’s camps, temporary works used during construction, environmental 

clearance, and reinstate the pavement when handing back to the local. Fill pits, ditches and 

temporary drainage ditches to ensure that there is no water retention causing environmental 

pollution. 

k) Chance find procedures  

If the Contractor discovers archeological sites, historical sites, remains and objects, including 

graveyards and/or individual graves during excavation or construction, the Contractor shall:  

 Stop the construction activities in the area of the chance find.  

 Delineate the discovered site or area.  

 Secure the site to prevent any damage or loss of removable objects. In cases of removable 

antiquities or sensitive remains, a night guard shall be arranged until the responsible local 

authorities or the Department of Culture, Sports and Tourism take over.  

 Notify the Construction Supervision Consultant who in turn will notify responsible local 

or national authorities in charge of the Cultural Property of Viet Nam (within 24 hours).  

 Relevant local or national authorities are in charge of protecting and preserving the site 

before deciding on subsequent appropriate procedures. This will require a preliminary 

evaluation of the findings to be performed. The significance and importance of the findings 

should be assessed according to the various criteria relevant to cultural heritage; including 

the aesthetic, historic, scientific or research, social and economic values.  

 Decisions on how to handle the finding shall be taken by the responsible authorities. This 

could include changes in the layout (such as when finding irremovable remains of cultural 

or archeological importance) conservation, preservation, restoration, and salvage.  

 If the cultural sites and/or relics are of high value and site preservation is recommended by 

the professionals and required by the cultural relic’s authority, the Subproject owner will 

need to make necessary design changes to accommodate the request and preserve the site.  

 Decisions concerning the management of the finding shall be communicated in writing by 

relevant authorities.  

 Construction works could resume only after permission is granted from the responsible 

local authorities concerning the safeguard of the heritage. 

5.1.2.2. Site-specific impacts  

Below is site-specific impacts and mitigation measures that could not be addressed through 

the application of the ECOPs. This may be because the impacts are very site-specific in nature 

and thus require very site-specific mitigation measures. 

a) Impacts on sensitive receptors  

Measures to mitigate impacts on sensitive receptors presented in Error! Reference source not 

ound..  

Table 5.1: Site-specific mitigation measures for sensitive receptors  

No. Sensitive area or activities  Mitigation measures  

1 Construction of Wavebreakers  

1.1 Natural coastal habitat near Vam 

Xoay area, Dat Mui commune 

(Ramsar site), Ho Gui area 

 Informe the Management Board of Mui Ca Mau 

National Park, An Minh-An Bien Protection Forest 

Management Board, local authorities Dat Mui, Nguyen 
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No. Sensitive area or activities  Mitigation measures  

,Nguyen Huan commune of 

Ngoc Hien district, Ca Mau 

province.  

 

Tan Thanh, Dong Hung A, Van 

Khanh Dong communes of An 

Minh district, Kien Giang 

province.  

Huan commune in Ca Mau province, Tan Thanh, Dong 

Hung A, Van Khanh Dong, An Minh district, Kien 

Giang province and particular the local communities 

about the detailed construction plan, CESMP before 

construction at least 3 month 

 Collect waste water, solid wastes to land to avoid 

pollution of surface water. 

 Apply appropriate construction measures to minimize 

the loss and change of habitats of benthic and 

organisms.  

 Put the floating pontoon surrounded rigs to facilitate 

the collection of solid waste, floating objects 

accidentally falling into the current. 

 Arrange 2 different trash containers on each barge for 

containing oil rags and other solid wastes. 

 Issue the severe code of construction conduct to punish 

the worker who encroach the mangrove forest area to 

hunt wild animal and do any harmful activities to the 

natural ecosystem of the sites, particularly in the 

Ramsar site of Mui Ca Mau National Park. 

 Materials gathered on the barge must be carefully 

covered to prevent dust from being dispersed by 

winds and soil and sand from being washed out into 

sea. 

1.2 Small temple (Ba Chua Xu) at 

Vam Xoay area 

 Prohibit the use of construction methods that cause 

noise. 

 Waterway Transportation operations to be avoided 

near temple ’s special days (1st and 15th of lunar 

months and from 23-27 April in Lunar calender): 

large crowds local people and tourists expected to 

visit pagoda 

1.3 Dat Moi market at Vam Xoay 

area 

 Prohibit the use of construction methods that cause 

noise. 

 Waterway Transportation operations to be avoided 

near the market area  

1.4 Dat Moi clinic at Vam Xoay 

area 

 Prohibit the use of construction methods that cause 

noise. 

 Waterway transportation operations to be avoided 

near the clinic area  

2 Construction of river embankment 

 Hau river in Chau Phong commune 

2.1 Chau Phong A Primary School 

Chau Phong B Primary School 

Chau Phong High School  

 Spray sufficient water during dry days to avoid dust 

around the school. 

 Prohibit the use of construction methods that cause 

noise at school time 

 Do not transport materials in the period times that 

pupils go to school and go home  
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No. Sensitive area or activities  Mitigation measures  

 Ensure traffic safety by installing safety fence and 

warning signs, traffic instruction around the 

construction area that adjacent to the school 

 Immediately collect any domestic wastes and 

construction spoils caused by the construction 

activities around the school area and dispose of in a 

designated site 

 Immediately address any issue/complaint raised by 

the school. 

2.2 Chau Phong Commune Medical 

Station and Dr Nghia clinic 

 Spray sufficient water during dry days to avoid dust 

around the medical station. 

 Prohibit the use of construction methods that cause 

noise. 

 Do not transport materials crossing the station area.  

 Ensure traffic safety by installing safety fence and 

warning signs, traffic instruction around the 

construction area. 

 Immediately collect any domestic wastes and 

construction spoils caused by the construction 

activities around the station area and dispose of in a 

designated site 

 Immediately address any issue/complaint raised by 

the medical station. 

2.3 The mosque  Spray sufficient water during dry days to avoid dust 

around the medical station. 

 Prohibit the use of construction methods that cause 

noise. 

 Do not transport materials crossing the mosque area.  

 Ensure traffic safety by installing safety fence and 

warning signs, traffic instruction around the 

construction area. 

 Immediately collect any domestic wastes and 

construction spoils caused by the construction 

activities around the mosque area and dispose of in a 

designated site (local household garden as agreed) 

 Immediately address any issue/complaint raised by 

the local prayers. 

 Avoid the peak construction on the service time of the 

mosques (3am, 12am, 4pm, 7pm) 

2.4 Chau Phong water supply 

station 

 Inform the private owner of the Chau Phong water 

supply station at least 1 months in advance for their 

active water supply intake planning. 

 Keep the safety distance with water intake point 

during the construction waterway transportation. 

2.5 Irrigation intake for rice field  Inform the local people and Chau Phong CPC at least 

1 months in advance 
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No. Sensitive area or activities  Mitigation measures  

 Arrange the irrigation time to avoid the the impact of 

construction on water quality. 

 Arrange the temporary water intake point in 

approapriate location  

 Compensate if the water quality is poor due to the 

construction activities 

2.6 Ha Bao and Vinh Tuong Port   Inform the local people and Chau Phong CPC at 

least 1 months in advance for their active 

transportation arrangement 

 Arrange the temporary port point in the upstream or 

downstream area where possible during the 

construction time 

 Speed up the transporation process in the Ha Bao port 

station allowing the normal operation of the port as 

soon as possible. 

 Kien Giang-Long Xuyen 

canal, Long Xuyen city, An 

Giang 

  

2.7 Hoa Mi Kindergarten in Binh 

Khanh ward 

 Spray sufficient water during dry days to avoid dust 

around the residential area. 

 Prohibit the use of construction methods that cause 

noise at school time 

 Do not transport materials in the period times that 

pupils go to school and go home  

 Ensure traffic safety by installing safety fence and 

warning signs, traffic instruction around the 

construction area that adjacent to the school 

 Immediately collect any domestic wastes and 

construction spoils caused by the construction 

activities around the school area and dispose of in a 

designated site 

 Immediately address any issue/complaint raised by 

the school. 

2.8 Huynh Phuc pagoda  Transportation and construction operations to be 

avoided near pagoda on pagoda’s special days (1st 

and 15th of lunar months): large crowds local people 

and tourists expected to visit pagoda 

 Do not allow construction activities before 6:30 am 

and after 8:00 pm. If night shift is unavoidable, 

prohibit the use of construction methods that cause 

noise at night.  

 Ensure traffic safety by installing safety fence and 

warning signs, traffic instruction around the 

construction area that adjacent to the residential area. 

2.9 Binh Khanh ward residential 

area  

 

 Spray sufficient water during dry days to avoid dust 

around the residential area. 
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No. Sensitive area or activities  Mitigation measures  

 Do not allow construction activities before 6:30 am 

and after 8:00 pm. If night shift is unavoidable, 

prohibit the use of construction methods that cause 

noise at night.  

 Ensure traffic safety by installing safety fence and 

warning signs, traffic instruction around the 

construction area that adjacent to the residential area. 

 Immediately collect any domestic wastes and 

construction spoils caused by the construction 

activities around the residential area and dispose of in 

a designated site. 

 Hold monthly meetings with the community on 

construction progress and issues and immediately 

address any issue/complaint raised by the 

community. 

2.10 Vanh Khuyen Kindergarten in 

My Khanh commune 

 Spray sufficient water during dry days to avoid dust 

around the residential area. 

 Prohibit the use of construction methods that cause 

noise at school time 

 Do not transport materials in the period times that 

pupils go to school and go home  

 Ensure traffic safety by installing safety fence and 

warning signs, traffic instruction around the 

construction area that adjacent to the school 

 Immediately collect any domestic wastes and 

construction spoils caused by the construction 

activities around the school area and dispose of in a 

designated site 

 Immediately address any issue/complaint raised by 

the school. 

b) Mitigation measures of site-specific impacts from breakwaters  

As suggested in Chapter 4 that the negative impacts of this component during preconstruction, 

construction, and operation will be low and may be limited to safety risks. In order to minimize 

negative impacts, the following actions will be undertaken by the subproject owner: 

  The contractor will be required to (i) inform and consult with forest management board 

(An Minh-An Bien forest management board and Mui Ca Mau National Park (Ramsar 

site) and local authorities and local communities in Kien Giang, Ca Mau province, 

particularly those who are practice the aquaculture practices (clam, blood oyster) about the 

site preparation and construction plan at least 1 month in advance; (ii) at all 

barge/crane/boat, organize collecting lubricate for each changing time and sent to 

recycling storage as properly defined in Circular No.36; all lubricate and fuel containers 

must be collected as regulated for hazardous waste treatment and must not be discharged 

directly into the environment as well as sold as scraps; (iii) all barges at sea must have 

toilets for workers to ensure sanitary conditions; and (iv) install proper traffic and 

navigation sign must especially for night time. 
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c) Mitigation measures of impacts from river embankment construction 

To mitigate these impacts, the following measures will be taken:  

- Notifying the construction schedule so that the people have timely plans on the use of canal 

water for their aquaculture. When the construction schedule is notified, people can take 

initiative in getting water. 

- When constructing canal sections through the aquaculture area, the subproject owner should 

request the Contractors to embank, prevent all water intake culverts into ponds to prevent 

alum from overflowing into the production area of people. 

- Providing reasonable construction plans and quick implementation when constructing these 

canals to return water for production.  

- Building new water intake culverts for people during construction.  

- When constructing new water intake culverts, the Contractors are necessary to cooperate 

with local people to select the locations as well as directions to ensure the needs and 

aspirations of the people and in accordance with the construction plan. 

5.1.3. Mitigation measures in the operation phase  

5.1.3.1. Measures to mitigate impacts caused by the operation of wavebreakers  

In order that the wavebreakers works effectively, during its operation, the management unit 

responsible for operating the embankment should take the following measures: 

- In response to the impact of waves that reduce the life span of the wave-breaker,regularly 

check defects on the wave-breaker to take measures to patch, repair broken parts, add rocks 

and concrete components into the sections where waves drift components.  

- When detecting a large landslide, firstly check the erosion depth at the wave-breaker foot to 

prepare rocks and components to fix the landslide. Prepare piles with appropriate size and 

length for each landslide section. The piles are driven in place close together to avoid strong 

waves. The pile head is about 30 to 50 centimeters above the normal water level to reduce 

the impact caused by wave motion. Install rocks and components behind driven piles to fill 

damaged sections. 

- Periodically check at the edge of the wavebreaker to take timely measures when sediment 

occurs. For the estuary which is deposited, upon the actual situation, dredge sediment to 

ensure navigation safety.  

- Regularly check defects on the wave-breaker to take measures to patch, repair broken parts, 

add rocks and components to fix the sections which were drifted by waves.  

- Monitor the deformation and defects on the wave-breakerto take appropriate measures. 

- Do not allow boat anchorage in the wave-breaker to cause unsafety to the works 

- Forbid excavation near the wave-breaker. 

- During the management, if any incidents are detected, reports must be sent to the competent 

authorities for timely settlement. 

- During operation, the agency responsible for the mangrove plantation and management of 

the area will ensure that proper navigation sign is installed and maintained, especially for 

night time. Effort should be made to engage local communities to participate in the mangrove 

plantation and maintenance 
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5.1.3.2. Measures to mitigate impacts caused by the operation of river embankment  

When the embankment is put into operation, the operation units should take measures to ensure 

that the embankment is operating effectively as follows: 

- Install traffic signs to prohibit motorized means of transport from entering the embankment.  

- Perform maintenance for the embankment. 

- Regularly dredge canals to create good ventilation for the water source to protect the 

environment. 

- To prevent erosion, the embankment slope is designed to reduce maximum speed and 

impacts of boat waves, reinforcing the embankment at the most important sections. After the 

construction of the embankment, vegetation is covered on both sides of the canal to prevent 

erosion, protect the right of way, and regulate the ship speed to limit the effect of shore 

waves.  
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CHAPTER 6. ENVIRONMENTAL AND SOCIAL 

MANAGEMENT PLAN (ESMP) OF THE SUBPROJECT 

On the basis of the assessment of negative impacts presented in Chapter 3 and the measures of 

impact mitigation recommended in Chapter 5, this Chapter will present the Environmental and 

Social Management Plan (ESMP) for Sub-project 1. The ESMP will identify the 

activities/actions to be implemented in the subproject, including the environmental monitoring 

program and its implementation schedule, taking into account the compliance with the 

provisions of the Government's EIA and safety policies of the World Bank (WB). 

2.23 BASIC PRINCILES 

As a part of the ESIA, an Environmental and Social Management Plan (ESMP) is a safeguards 

instrument that includes a set of institutional, monitoring and mitigation measures carried out 

during construction and operation phase to eliminate negative environmental and social impacts, 

overcome or minimize impacts to an acceptable level. In particularly, in Vietnam, an ESMP 

comprises a list of typical mitigation measures to be carried out by contractors, an environmental 

monitoring program, implementation arrangements, and an estimated monitoring cost. 

There is a comprehensive regulatory framework in Vietnam related to ESIA preparation, 

environmental standards, protection and management of forest and cultural property, and other 

aspects related to construction and operation of facilities and infrastructures in Vietnam. This 

ESMP is consistent with these regulations. 

The Central Project Office (CPO) is the MD-ICRSLproject owner and subproject 1 as well, 

acting as the coordinating agency of the entire project, directly as the Client of a number of 

general works and some other works assigned by MARD. CPO will: (a) Establish an 

Environment and Social Unit (ESU) responsible for ensuring timely implementation of the 

ESMP, including monitoring, reporting, and capacity building relating to safeguards; (b) 

integrating ECOPs of the Subproject into bids and civil contracts to ensure that contractors are 

aware of safety obligations in their contracts; (c) Assign the Construction Supervision 

Consultant (CSC) or engineer to be responsible for supervision of the contractor’s safeguard 

performance as part of the construction contract and this requirement will be included in the 

CSC’s terms of reference; and (d) Hire qualified national consultants as the Independent 

Environmental Monitoring Consultant (IEMC) to assist the ESU in performing its task. The 

IEMC will be responsible for monitoring the environmental quality during the subproject 

implementation. Before signing the construction package, it is necessary to check the package’s 

price whether it consists of cost for implementation of mitigation measures specified in the 

ESMP and the subproject’s design or not.  

DARDs of Ca Mau, Kien Giang and An Giang provinces are responsible for the implementation 

arrangement and operation of the subprojects’ work-items, including monitor and adjustment 

of the implementation of safeguard policies. 

The operation units shall be responsible for monitoring environmental quality during the 

operation phase. A qualified consultant unit will be hired to plan and conduct environmental 

quality monitoring during subproject operation. Funding sources for monitoring works are 

provided by PPCs and monitoring results will be informed to the WB and localities. 

Basically, there are two parts in an ESMP: (i) ECOPs: describe overall impacts expected to be 

occurred during subproject construction, including negative impacts mitigation measures and 

the integration of these measures into the civil contracts and (ii) site-specific mitigation 

measures not mentioned in ECOPs.  



209 
 

ESMP’s mitigation measures are divided into 3 basic parts: (1) ECOPs, (2) mitigation measures 

for the Project’s components, and (3) site-specific mitigation measures for each location of the 

Project’s items.  

(1) This ECOP will outline impacts of a typically low level which may occur in a series of 

project construction operations. An ECOP includes measures to mitigate those impacts and is 

a procedure to be integrated into contractors’ construction contracts. The mitigation measures 

in this ECOP will be developed and integrated into all the construction contracts under this 

Project.  

(2) Mitigation measures for project’s components will describe specific mitigation measures 

for the Project’s components and are included in the contracts for corresponding packages. 

(3) All those impacts specific to each position of the Project of which mitigation measures are 

not included in the general ECOPs or take place at a level that necessitates other measures 

beyond the scope of ECOP will be included in part 3: Site-specific mitigation measures for each 

location of the Project’s items.  

Activities to be carried out to mitigate negative impacts due to land acquisition are presented in 

details in RAP and they will be carried out and monitored separately.  

2.24 SUMMARY OF POTENTIAL ENVIRONMENTAL AND SOCIAL 

IMPACTS 

6.1.1. Negative impacts 

The implementation of the subproject would mainly cause land acquisition, increase dust 

generation, air pollution, domestic waste, and health and safety issues. Site survey and 

document review were conducted for identifying and assessing these potential negative 

impacts, including consultation with the local communities and affected people. 

The potential negative impacts of the subproject are identified in and could be minimized by 

applying the proposed mitigation measures developed for the project, which are described in 

Error! Reference source not found.. The negative impacts of subproject could be summarized 

s follows: 

- Increased negative impact on the physical and biological environment during construction 

and operation. 

- Increased risk in the operation of structure works
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Table 6.1: Potential negative impacts of the Subproject 

No. Impacts/Issues Description  Location/Affected Object  Significanc

e of impacts  

Impact 

duration  

I During the pre-construction phase  

1 Permanently and 

temporarily acquired 

land  

 

The subproject will acquire permantly 5070m2 ha and   

temporarily acquire 40,000m2 aquaculture land and 

3,500m2 of public land (transport land, irrigation) for 

the river embankment. The land acquires to build the 

embankment is the people agreed to donate land for 

construction. 

Construction of the wave breaker is no land acquisition  

 

- 52 Households In Chau Phong 

commune (Tan Chau township); 03 

Households in My Khanh commune 

(Long Xuyen city) and 03 

organizations of Chau Phong, Binh 

Khanh ward and My Khanh CPC will 

be affectedly permantly 

- 24 hh temporaly affected in Kien 

Giang and Ca Mau  

Moderate Long-term  

3 Worker and public 

safety 

Workers and local people may have an injury due to 

explosion and accident from searching and 

removing/destroying unexploded ordinances (UXO). 

- Residents surround the construction 

areas 

- Workers at the construction site.  

Moderate  Short-term  

II During the construction phase    

1 Site clearance  Site clearance will small impact on local people and 

environment because most demolition waste materials 

are suitable as fill materials and the affected households 

can produce wood fuel from the trees and compost from 

the rest of the waste vegetation materials and remaining 

wastes of demolition will be sold and no waste 

materials left in the construction sites and the number 

of workers in this activity is only 3-4 people and these 

are local people. 

- Households in Chau Phong commune 

(Tan Chau township); My Khanh 

commune (Long Xuyen city) and Binh 

Khanh ward (Long Xuyen city). 

Low  Short-term  

2 Dust generation/ Air  

pollution  

 Earthworks and excavation activities of the 

structure works will generate dust.  

 The amount of dust generated from these activities 

depends on the volume of digging and backfilling, 

and also depends on the number of machines and 

trucks working on site. 

- Residents surround the construction 

areas 

 Workers at the construction site.  

Moderate  Short-term  
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No. Impacts/Issues Description  Location/Affected Object  Significanc

e of impacts  

Impact 

duration  

 The total volume of soil excavation is expected to be 

8560 m3in 12 months. The construction will take 

place along canals, rivers. Some household would 

like to use for their filling land 

Transportation of materials will have small impact 

because materials will be transported by waterway and 

will take place at the start of construction and over a 

very short time. 

 Residents surround the construction 

areas in Chau Phong and Long Xuyen 

city 

 Residents along the transportation 

routes 

 Workers at the construction sites   

Low  Short-term  

Activities of concrete mixing stations with a capacity of 

about 40m3/h will be able to generate dust exceeds the 

allowable limit of QCVN 05: 2013/BTNMT at a 

distance of about 20 meters from the site. 

 Residents along the construction site 

(Chau Phong and Long Xuyen city) 

 Workers at the construction sites   

Low  Short-term  

3 Impacts from noise and 

vibration 

Operating the construction machines, equipment will 

cause the noise and the biggest noise is from the pile 

driving. Noise level at the location 100m is within the 

allowable limit.  

 Residents surround the construction 

areas 

 Binh Khanh residential areas  

 Hoa Mi and Vanh Khuyen 

Kindergarten of Binh Khanh ward 

 Workers at the construction sites   

Low  Short-term  

For a mixing station with a capacity of about 40m3/h, 

the operation of the mixing station will generate noise 

pollution at a distance of about 45 meters (in day-time) 

and 90 meters (in night-time). 

 Residents surround the construction 

areas 

 Workers at the construction sites   

Low  Short-term  

4 Surface water pollution 

from excavation and 

filling activities, wor 

and construction 

equipment and 

machinery 

 Wastewater from construction machines and 

equipment maintenance containing organic 

substances, oil and insoluble matters that are not 

controlled will pollute the surrounding water sources 

in the subproject area.  It is estimated that if the 

maintenance activity is implemented periodically, so 

 Water quality and aquatic life on 

canals and rivers in the subproject 

area 

  Aquatic life in the west and east sea 

(along the wave breaker)  

Small  Short-term  
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No. Impacts/Issues Description  Location/Affected Object  Significanc

e of impacts  

Impact 

duration  

the volume of water supply for this activity will 

include: i) equipment maintenance activity needing 

5m3of water per day; i) machine cleaning needing 

8m3 . There are many kinds of construction machines 

and equipment, but they are mobilized for a short 

time on the site, the discharge of wastewater from 

them is moderate.  

 Runoff water on the construction site contains a high 

concentration of suspended solids and leakage oil 

from a machine that leads to increasing the 

concentration of pollution matters such as SS, COD, 

oil in the surrounding water sources.  

 Wastewater from worker’s camps (6.48m3/day) 

contains organics easy to decompose, so if this kind 

of wastewater is directly discharged into the 

environment it would make the receiving water 

sources polluted.  

 Water sources near the worker’s 

camps 

  

5 Drainage and 

sedimentation 

 Lacking control of the temporary material yards in 

the subproject area may lead to erosion and 

sedimentation problems.  

 Flooding when building the reservoir. 

 The water source on the canals, rivers 

around the construction sites 

Low Short-term 

6 Solid wastes  

 

 Solid waste includes construction solid waste and 

domestic solid waste. 

 Construction solid waste includes excavated soil. 

They will be reused for backfilling and the local 

authorities have a plan to reuse the remaining solid 

wastes. These are non-hazardous wastes but it needs 

to be handled to avoid impacts on air, water qualities, 

and big dirty masses in the subproject area. 

 Domestic solid waste generated from workers that 

contain organic wastes such as rubbish, paper, carton 

 In the construction sites and worker’s 

camps 

Moderate Short-term 
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No. Impacts/Issues Description  Location/Affected Object  Significanc

e of impacts  

Impact 

duration  

box, etc. and other wastes. The average generation 

volume of the domestic solid waste is about 0.4 

kg/person/day. 

 This domestic waste will be collected to avoid 

environmental pollution. Due to the volume of this 

kind of waste is not big, they can be collected into the 

rubbish collection system along the subproject. 

7 Hazardous wastes  The waste oil: change every 6/months with the 

amount of oil discharged each time is 07 litters, the 

amount of waste oil is 295L/quarter. 

 Other: oily drags, tank, bulbs, but they could cause 

adverse impacts to the environment. Therefore, it is 

necessary to collect, transport and treat appropriately. 

At the areas of material and equipment 

storages, equipment maintenance 

Moderate Short-term 

9 Worker and public 

safety 

Workers and local people could be at risk if they travel 

around or close to construction sites, or fall to the open 

holes, buried in the material, etc.   

At the construction area Moderate Short-term 

10 Traffic safety  All the construction materials will be transported by 

waterway, accidents can occur due to boats colliding 

during the travel to the work sites. These incidents 

can cause serious impacts to the environment, 

especially to the water quality, such as increasing 

turbidity and oil spills. 

 Building riverbank embankment: The embankment 

sections in the subproject are constructed based on 

the existing ones so the construction will inevitably 

affect the traffic of people. The contractor should 

ensure convenient transportation for the people or set 

up temporary routes for continuous traffic.  

 Along the transportation waterway 

from Ca Mau city, Long Xuyen city to 

the site   

 All the embankment routes  

Moderate Short-term 
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11 Communication with 

local communities 

Lack of communication and consultation with local 

communities can lead to opposition to the subproject 

delays in the construction process, increased costs, and 

unsatisfactory solutions. 

Communities and local authorities in the 

construction areas 

Low  Short-term  

12 Workforce 

management 

Worker concentration will cause the following impacts: 

 Increased demand for infrastructure and utilities. 

 Pollution caused by waste and domestic wastewater. 

 Increase the risk of communicable diseases, such as 

malaria, HIV/AIDS, COVID 19…etc. threaten the 

health of workers and local people. 

 Affect local social secure, increase crime rate, drug 

use, prostitution, social conflict, etc. 

Communities and local authorities in the 

construction areas 

Moderate Short-term 

13 Cultural impacts    There are also no important historical and cultural 

sites identified in the subproject construction sites. 

 No adverse impacts on other historical and cultural 

heritage features are expected during the 

construction phase of the subproject.  

At any location in the subproject area if 

cultural work findings  
Low  Long-term 

14 Fire and explosive 

incident 

 Fire and explosion incidents could occur during 

transporting and storing fuel, or because of unsafe 

use of the temporary electric generation system, 

causing loss of life and property during construction. 

The reasons for fire and explosion are as following:  

 The temporary material storages serving the 

construction, machinery and technical equipment 

(asoline, DO oil, FO oil, etc.) are the source of fire 

and explosion. When the incident occurs, it can cause 

damage to people, economy, and environment; 

 Using the temporary power supply systems for 

machinery, construction equipment can cause 

electric shock, electrical leakage, fire, explosion, 

causing economic damage or accident at work; 

 Using heating equipment could cause fire, burns or 

accidents if no preventive measures. 

Throughout the construction site  Moderate Short-term 
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III During the operation phase 

1 Operation of the break 

water 

When being used, wave breaker will take effective to 

protect shore from waves and protect coastal protective 

forests. Break water will create depositing inside that 

makes grounds for development of mangroves. The 

growth of mangroves will be the habitats for many 

aquatic species which contributes to improving the 

biodiversity and sustaining aquatic species. 

There are no negative impacts. The positive impacts 

include: to create mudflats, increase habitat, facilitate 

mangrove restoration and biodiversity  

Impact on the environment mainly from operational 

problems occurring during bad weather, as well as poor 

quality of construction works. These cause risks of 

erosion the wave breaker. 

Xeo Nhau, Vam Xoay and Ho Gui area Low  Long-term  

2 Operation of river 

embankment 

When the embankment is completed, the traffic system 

will be connected and traffic flow will be increased. 

This will contribute to increasing emissions of air, dust, 

and noise into the air. Especially this is the arterial 

traffic route, so it is necessary to take measures to 

maintain and regulate the traffic properly to avoid 

increasing air pollution.  

 Surrounding people living around the 

river/canal of Chau Phong commune, 

Binh Khanh ward, My Khanh 

commune, An Giang 

Low  Long-term  

  Risks and incidents of the embankment operation 

include an increased risk of traffic accidents due to the 

increased density of vehicles on the route that affects 

the health and well-being of people, and the incident 

occurs when breaking the embankment due to the 

quality of construction when handling the foundation 

and body of the embankment. These risks and incidents 

will affect the health, life, and production of the people.  

In the event of water spills into fields affecting 

agriculture production, aquaculture, property and daily 

life of the people in protected areas, especially if it 

occurs at the time of harvesting, the damage is 

 Surrounding people living around the 

river/canal of Chau Phong commune, 

Binh Khanh ward, My Khanh 

commune, An Giang 

Low  Long-term  
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enormous. These losses have a great impact on people's 

incomes, local economy, debt growth. In addition, 

embankment failure does not only cause immediate 

damage to production but also long-term effects on the 

next crop because of saline soil 
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2.25 MAIN MITIGATION MEASURES 

6.1.2. Mitigation measures of general impacts 

The mitigation measures of general impacts during pre-construction, construction, and 

operation phases, the environmental codes of practices (ECOPs), relating to the general 

construction activities of the wave breaker, river embankment are presented in Table 6.2 

In addition, to manage the potential negative social impacts relating to the workers/consultants 

who come to work in the subproject area from other localities, the Codes of Conducts must be 

included into biding documents and contracts of procurement contracts together with ECOP 

(Error! Reference source not found.). 
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Table 6.2: Mitigation measures of general impacts relating to the Subproject’s activites 

Environmental-

social issues  

Mitigation measures  
Vietnam code/regulation Responsibility 

Verification to determine 

effectiveness of measures 

I. During the preconstruction phase  

1. Complaints due 

to subproject 

implementation 

 Prior to the commencement of site works, the 

contractor will develop a grievance redress 

mechanism (GRM) or system that will allow for 

receiving/recording and immediate response to and 

resolution of construction-relating complaints. The 

GRM shall be consistent with the GRM described in 

the ESIA. 

 The Contractor will inform the communities in the 

Subproject area and other stakeholders affected by the 

subproject about the GRM in place to handle 

complaints and concerns about the subproject. 

 The Contractor will also install notice boards at the 

construction sites to publicize the name and telephone 

numbers of the representatives of persons who are 

designated to receive and document complaints. 

 Law on Land No.45/2013/QH13  

 Law on Environmental Protection 

No.55/2014/QH13 

 Contractor 

 PMU 

 Supervision reports of 

CSC  

 Supervision and 

monitoring reports of 

CPMU 

2. Inadequate 

disclosure of 

subproject 

information prior to 

construction 

 Prior to site preparation and commencement of site 

works, the Contractor will meet stakeholders such as 

district and local authorities, e.g. DONRE; officers in 

charge of irrigation, navigation and transport; and 

community leaders in affected communities to provide 

relevant subproject information (e.g. activities, 

schedules, etc.) and to ensure that various concerns 

that may affect stakeholders are discussed and 

addressed. 

 Inform the local communities and authorities at least 1 

month in advance the construction plan, CEMP 

 Law on Land No.45/2013/QH13  

 Law on Environmental Protection 

No.55/2014/QH13 

 Contractor  Supervision reports of 

CSC  

 Supervision and 

monitoring reports of 

CPMU 

II. During the construction phase  



219 
 

Environmental-

social issues  

Mitigation measures  
Vietnam code/regulation Responsibility 

Verification to determine 

effectiveness of measures 

Dust generation  The Contractor is responsible for compliance with 

relevant Vietnamese legislation with respect to 

ambient air quality.  

 The Contractor shall ensure that the generation of dust 

is minimized and is not perceived as a nuisance by 

local residents and shall implement a dust control plan 

to maintain a safe working environment and minimize 

disturbances for surrounding residential 

areas/dwellings. 

 The Contractor shall implement dust suppression 

measures (e.g. watering, covering of material 

stockpiles, fencing etc.) as required.  

 Material loads shall be suitably covered and secured 

during transportation to prevent the scattering of soil, 

sand, materials, or dust.  

 Exposed soil and material stockpiles shall be protected 

against wind erosion and the location of stockpiles 

shall take into consideration the prevailing wind 

directions and locations of sensitive receptors.  

 There should be no burning of waste or construction 

materials on site.   

 Concrete mixing plants should be far from 

waterbodies, residential areas and sensitive receptors. 

 TCVN 6438-2005: Road vehicles. 

Maximum permitted emission limits 

of exhaust gas.  

 Decision No.35/2005/QD-BGTVT 

on inspection of quality, technical 

safety, and environmental 

protection;   

 QCVN 05:2013/BTNMT: National 

technical regulation on ambient air 

quality. 

 QCVN 06:2009/BTNMT: National 

technical regulation on hazardous 

substances in ambient air.  

 

 Contractor  Supervision reports of 

CSC  

 Supervision and 

monitoring reports of 

CPMU 
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Environmental-

social issues  

Mitigation measures  
Vietnam code/regulation Responsibility 

Verification to determine 

effectiveness of measures 

1. Impacts from 

noise and vibration  

 

 The contractor is responsible for compliance with the 

relevant Vietnamese legislation with respect to noise 

and vibration.  

 All vehicles must have appropriate “Certificate of 

conformity from inspection of quality, technical safety 

and environmental protection” following Circular 

No.31/2011/BGTVT, to avoid exceeding noise 

emission from poorly maintained machines.  

 Try to control noise-generating activities at the lowest 

level.  

 All activities that cause a great deal of noise to local 

community/houses in the daytime shall be restricted.  

 Use temporary soundproofing panels to minimize 

noise generated from construction equipment.  

 Provide earplugs for workers working with high-noise 

machines such as piling machines, concrete mixers, 

etc. to control noise levels and protect workers. 

 Maintain equipment in the best operating state and 

minimize noise levels.  

 To the extent possible, restrict construction activities at 

night and prohibit activities near sensitive areas. 

 Scheduling the operation of mixing plants to avoid the 

rest time of people around the construction site. 

 QCVN 26:2010/BTNMT: National 

technical regulation on noise. 

 QCVN 27:2010/BTNMT: National 

technical regulation on vibration.  

- Contract
or   

 Supervision reports of 

CSC  

 Supervision and 

monitoring reports of 

CPMU 

2. Water pollution    The Contractor must be responsible for compliance 

with Vietnamese legislation relevant to wastewater 

discharges into watercourses.  

 Appropriate construction schedule avoiding rainy 

season should be prepared.  

 Portable or constructed toilets must be provided on site 

for construction workers. Wastewater from toilets as 

well as kitchens, showers, sinks, etc. shall be 

 QCVN 08-MT:2015/BTNMT: 

National Technical Standard on 

surface water quality;    

 QCVN14:2008/BTNMT: National 

technical regulation on domestic 

wastewater;   

 Contractor    Supervision reports of 

CSC  

 Supervision and 

monitoring reports of 

CPMU 
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Environmental-

social issues  

Mitigation measures  
Vietnam code/regulation Responsibility 

Verification to determine 

effectiveness of measures 

discharged into a conservancy tank for removal from 

the site or discharged into municipal sewerage 

systems; there should be no direct discharges to any 

waterbody.  

 Wastewater containing pollutants over standards set by 

relevant Vietnamese technical standards/regulations 

must be collected in a conservancy tank and removed 

from the site by licensed waste collectors 

 Domestic wastewater from site offices and toilets must 

be collected by specialized waste collection units or 

treated by on-site treatment facilities. The discharge of 

treated wastewater must comply with provisions of the 

National Technical Regulation QCVN 

14:2008/BTNMT on domestic wastewater.  

 Water from fuel depots/equipment washing areas and 

concrete mixing areas must be collected into tanks and 

removed from construction sites.  

 QCVN 40: 2011/BTNMT: National 

technical regulation on industrial 

wastewater 

3. Drainage and 

sedimentation 

control  

 

 Material yards will be located away from water bodies 

and be surrounded by a bund to contain water runoff, 

then discharged into drainage system of the 

subproject. Materials and wastes will be covered to 

prevent rainfall, runoff or floodwater from carrying 

material in suspension. 

 Wastewater will be discharged into the environment 

only after the sediment has settled  

 Measures to control runoff, erosion, and 

sedimentation will include: 

 Drainage on the site;  

 Temporary bunds to divert runoff to temporary 

or permanent drainage facilities; 

 TCVN 4447:2012: Earth Works-

Codes for construction;  

 Circular No.22/2010/TT-BXD on 

the regulation of construction 

safety; 

 QCVN 08-MT:2015/BTNMT-

National technical regulation on the 

quality of surface water  

Contractor    Supervision reports of 

CSC  

 Supervision and 

monitoring reports of 

CPMU 
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Environmental-

social issues  

Mitigation measures  
Vietnam code/regulation Responsibility 

Verification to determine 

effectiveness of measures 

 Water flow reduction barriers or steps to 

reduce flow velocity; 

 Water catchment sumps (sediment traps) silt 

aprons to capture mud 

 Build settlement tanks to facilitate settlement of 

suspended sediment before discharging into 

environment;    

 Works such as reservoirs, sediment collection and 

other protective measures will be constructed prior to 

construction. Structures will be of sufficient size and 

located to collect and accommodate all runoff from the 

site. 

 Drains, runoff, erosion and sediment controls will be 

monitored and maintained regularly and repaired 

immediately after detecting the defects. 

 The amount of excavated soil will be stored along the 

route at the locations agreed upon with the local 

authorities and people. At the same time, the 

contractor will try to avoid construction plans for 

earthworks in the rainy season to avoid leaching and 

water pollution problems. In the case of construction 

during the rainy season, the contractors should have 

appropriate construction methods to prevent local 

flooding such as embankments, shielding excavated 

land by canvas, digging temporary drainage ditches 

and pumping for drying the construction site and limit 

flooding. 

4. Management of 

stockpiles, borrow 

pits, and quarries 

 

 Drainage ditches shall be built around the excavated 

soil pits to avoid pollution due to water from dredged 

mud entering the orchards of surrounding people.  

 Decree No.59/2015/ND-CP  

 Decree No.38/2015/NĐ-CP  

Contractor    Supervision reports of 

CSC  

Supervision and monitoring 

reports of CPMU 
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Environmental-

social issues  

Mitigation measures  
Vietnam code/regulation Responsibility 

Verification to determine 

effectiveness of measures 

 Stockpile topsoil when first opening a borrow pit and 

use it later to restore the area to near natural 

conditions. 

 If needed, disposal sites shall include a retaining wall.  

 If the need for new sites arises during construction, 

they must be pre-approved by the Construction 

Engineer. 

 If landowners are affected by the use of their areas for 

stockpiles or borrow pits, they must be included in the 

subproject resettlement plan. 

 If access roads are needed, they must have been 

considered in the environmental assessment. 

 PMU’s Environment Officer should conduct due 

diligence to make sure that borrow pits and quarries 

are legally operating, with licensed and that sound 

environmental and social standards are being 

practiced. 

 Include the requirement that the contractors shall be 

required to buy materials from licensed borrow pit and 

quarry operators into the civil work contractual 

documents. 

 PMU’s Environment Officer should undertake a rapid 

review of quarry sites to assess if operations are in 

compliance with Vietnamese laws and Bank 

requirements prior to construction. 

 Include monitoring of borrow pits and quarries. 

5. Solid waste 

management 

 Provide bins, tanks and discarded materials 

collection facilities at each working locations. 

 Before construction, all necessary waste disposal 

permits or licenses must be obtained. 

 Decree No.38/2015/NĐ-CP on solid 

waste management  

 Circular No.36/2015/TT-BTNMT 

on the management of hazardous 

substance  

Contractor    Supervision reports of 

CSC  

 Supervision and 

monitoring reports of 

CPMU 
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Environmental-

social issues  

Mitigation measures  
Vietnam code/regulation Responsibility 

Verification to determine 

effectiveness of measures 

 If possible, excavated soil and rock should be fully 

utilized for leveling  

 Measures shall be taken to reduce the potential for 

litter and negligent behavior with regard to the 

disposal of all refuse. At all places of work, the 

Contractor shall provide litter bins, containers and 

refuse collection facilities. 

 Solid waste may be temporarily stored on site in a 

designated area approved by the Construction 

Supervision Consultant and relevant local authorities 

prior to collection and disposal through a licensed 

waste collector (for example, Province’s Public 

Service Company). Waste storage containers shall be 

covered, tip-proof and weatherproof. 

 No burning, on-site burying or dumping of solid 

waste.  

 If not removed off site, solid waste and construction 

debris shall be disposed of only at sites identified 

and approved by the Construction Supervision 

Consultant and included in the solid waste plan. 

Under no circumstances shall the contractor dispose 

of any material in environmentally sensitive areas, 

such as in areas of natural habitat or in watercourses. 

 Solid waste must be transported to an approved 

dump site by truck or covered container.  

 The collection and treatment of solid wastes must be 

implemented in coordination of stakeholders with 

local authorities. 

6. Chemical or 

hazardous wastes 

 

 Storage of chemicals, hazardous substances and fuels 

on site is restricted; storing them in a safe area with 

waterproof lining and surrounded by a waterproof 

Circular No.36/2015/TT-BTNMT on 

the management of hazardous 

substance 

Contractor    Supervision reports of 

CSC  
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Environmental-

social issues  

Mitigation measures  
Vietnam code/regulation Responsibility 

Verification to determine 

effectiveness of measures 

wall, minimum capacity equal to 150% of the largest 

storage volume. Storage areas will be located away 

from water sources, flood-prone areas, workers’ 

camps and dangerous areas. 

 A hazardous waste management plan will be 

developed and implemented to ensure safe handling 

and storage of hazardous substances, such as diesel, 

waste oil, chemicals and paints. Basically, chemicals 

and paints will be managed and stored in the same way 

as diesel and waste oil (see above). 

 Material safety data sheets (MSDS) will be kept in a 

prominent place in the same contained storage space 

that hazardous materials are stored and in the first aid 

stations. 

 An Emergency Contingency Response Plan (ECRP) 

will be in place to handle spills and ensure that clean-

up materials are available on-site to control and clean 

up spills. The ECRP will:  

 Identify the positions and persons responsible for 

emergency response action (e.g., EHS, Contractor 

Site Engineer, DDIS, and Works Foremen). 

 Include an organizational diagram specifying the 

positions and responsible persons within the 

Emergency Response Team, their work and home 

phone numbers, and the reporting lines among 

them, and the actions to be taken in cases of injury, 

and evacuation of personnel, and a spill of oil, 

diesel or hazardous substance. 

 Ensure that clean-up chemicals and materials to 

absorb and remove spilled substances are available 

and stored next to first aid stations at construction 

 Supervision and 

monitoring reports of 

CPMU 
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Environmental-

social issues  

Mitigation measures  
Vietnam code/regulation Responsibility 

Verification to determine 

effectiveness of measures 

sites and facility sites (yards, vehicle/equipment 

service depots).  

 Hazard and risk management training will be 

provided to each EHS Officer (appointed by the 

Contractor), foremen, and all personnel handling 

chemicals and hazardous substances. 

 Ensure that all personnel take part in quarterly safety 

seminars. 

 In cases of diesel, waste oil, or hazardous substance 

spills, the spilled material will be collected as quickly 

as possible and placed in drums. The spilled area will 

be cleaned in a timely manner to prevent potential 

contamination of surface and ground water and soil. 

Soil, clay or other materials that were “soiled” by the 

spill will also be collected and placed in drums. All 

spilled substances, materials, soil, and clay, etc., will 

be handled as hazardous waste and be transported and 

disposed by a licensed waste management company in 

a location approved by DONRE. 

7. Management of 

excavated soil  

 

Excavated soil must be treated carefully to reduce dust 

and congestion which may cause nuisance and health 

effects to local residents. Excavation can affect public 

roads (such as bridge approach roads) and there must be 

a consultation plan with local authorities and disclosure 

of information to local people in advance. All excavated 

materials will be reused for construction works and/or 

backfilled at or near the construction site. Excavation, 

transportation and/or disposal of acid sulphate and/or 

contaminated soil should be taken into consideration.   

 Decree No.38/2015/NĐ-CP on solid 

waste management  

 Circular No.36/2015/TT-BTNMT 

on the management of hazardous 

substance  

Contractor    Supervision reports of 

CSC  

 Supervision and 

monitoring reports of 

CPMU 
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Environmental-

social issues  

Mitigation measures  
Vietnam code/regulation Responsibility 

Verification to determine 

effectiveness of measures 

8. Disruption of 

vegetative cover 

and ecological 

resources   

 Vegetation removal will be minimized. At the edge of 

the road right-of-way, vegetation to be retained will be 

clearly marked and dead tree trunks and hollows will be 

kept as much as possible as they provide habitat. 

 Where feasible, cleared vegetation will be 

chipped/mulched and reused for rehabilitating cleared 

areas (mulch provides a source of seeds, limits erosion, 

retains soil moisture and nutrients, encourages re-

growth, and protects against weeds). 

 Work sites will be cleared in short sections to meet 

construction needs and be stabilized and planted 

immediately after construction so as to minimize the 

area of exposed land at any point in time and to ensure 

the integrity of the works. 

 The application of chemicals for vegetation clearing is 

not permitted. 

 No cutting down trees, hunting, trapping.  

 Law on Environment protection 

No.55/2014/QH13 

Contractor    Supervision reports of 

CSC  

 Supervision and 

monitoring reports of 

CPMU 

9. Traffic 

management  

Prior to commencing works, the Contractor will prepare 

a Draft Traffic Management Plan for consideration by 

the affected communities, traffic authorities and the 

police before finalization and approval. The Traffic 

Management Plan will include: 

 The material transporters must survey fairways before 

shipping to ensure the suitable choice of barge 

capacity.  

 Transport managers must organize adequate 

signboards on shipping canals…..  

 The means of transport that anchor at night must have 

signal lights to warn other traffic means. 

 Law on traffic and transportation 
No.23/2008/QH12  

 Law on construction 
No.50/2014/QH13  

 Circular No.22/2010/TT-BDX dated 
03 Dec. 2010 on labor safety during 
the construction of civil works  

 Contractor 

 

 Supervision reports of 

CSC  

 Supervision and 

monitoring reports of 

CPMU 
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Environmental-

social issues  

Mitigation measures  
Vietnam code/regulation Responsibility 

Verification to determine 

effectiveness of measures 

 Careful selection of traffic routes to minimize 

interruption of regular traffic and be away from 

communities as much as possible. 

 Clear route directions, established speed limits and 

operating times (daylight as much as possible) 

 Cover boats, barges transporting materials by canvas.  

 Construction traffic giving way to regular traffic. 

 Install and maintain appropriate warning signs, 

temporary traffic direction signs, markings, traffic 

signals, barriers, and lighting. Ensure adequate 

lighting when conducting construction activities at 

night. 

 Vehicles transporting materials will be maintained to 

prevent air pollution from fuel leakage, minimize 

noise and vibration. 

10. Interruption of 

utility services  

 

 Provide information to affected households on 

working schedules as well as planned disruptions (at 

least 5 days in advance).  

 The contractor should ensure alternative water supply 

to affected residents in the event of disruptions lasting 

more than one day  

 Any damages to existing cable utility systems shall be 

reported to the authorities and repaired as soon as 

possible. 

Decree No.73/2010/NDCP on 

administrative penalization security 

and society issues 

Contractor    Supervision reports of 

CSC  

 Supervision and 

monitoring reports of 

CPMU 

11. Restoration of 

affected areas  

 Restore the original state of waste storage areas, 

temporary construction sites and workers’ camps. 

 Restore vegetation cover as soon as possible using 

native species. 

 Law on Environment protection  

No.55/2014/QH13 
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Environmental-

social issues  

Mitigation measures  
Vietnam code/regulation Responsibility 

Verification to determine 

effectiveness of measures 

12. Worker and 

public safety  

 

 Workers should be provided with training courses on 

labor safety regulations and adequate PPEs in 

accordance with Vietnamese legislation.  

 Prepare and implement an action plan to cope with risk 

and emergency.  

 Prepare emergency aid service at the construction site. 

 The contractor shall provide safety measures such as 

the installation of fences, barriers warning signs, 

lighting system against traffic accidents as well as 

another risk to people and sensitive receptors.  

 To ensure the safety of people and equipment involved 

in the construction and operation of the subproject, the 

subproject owner is responsible for disposal of UXOs. 

The disposal of UXOs is expected to be carried out at 

the same time as site clearance and by the military 

agency.   

 Construction contracts to include conditions to ensure 

occupational health and safety; do not differentiate 

payment between women and men, and those who 

belong to local ethnic Khmer groups, for work of equal 

value; prevent the use of child labor, and comply with 

the government’s labor laws and relating international 

treaty obligations, 

 Maximize employment of women and poor 

households during construction. 

 Circular No.22/2010/TT-BXD dated 

03 December 2010 on the regulation 

of construction safety  

 Directive No.02 /2008/CT-BXD on 

safety and sanitation issues in 

construction agencies  

 TCVN 5308-91: Technical 

regulation on safety in construction  

 Decision No.96/2006/QD-TTg 

dated 04 May 2006 on management 

and implementation of bomb mine 

explosive material disposal.  

 Contractor    Supervision reports of 

CSC  

 Supervision and 

monitoring reports of 

CPMU 
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Environmental-

social issues  

Mitigation measures  
Vietnam code/regulation Responsibility 

Verification to determine 

effectiveness of measures 

13. Communication 

with local 

communities  

 Maintain open communications with local authorities 

and concerned communities; contractors shall 

coordinate with local authorities (leaders of local 

wards or communes, leader of villages) for agreed 

schedules of construction activities at areas nearby 

sensitive places or at sensitive times (e.g. religious 

festival days).  

 ECOP copies in Vietnamese and other relevant 

environmental safeguard documents shall be made 

available to local communities and to workers at site.  

 Disseminate subproject information to affected parties 

(for example local authority, enterprises and affected 

households, etc.) through community meetings before 

construction commencement. 

 Provide addresses and telephone number for the 

community to get in touch, that the stakeholders can 

receive information on site activities, subproject 

status and subproject implementation results. 

 Inform local residents about construction and work 

schedules, interruption of services, traffic detour 

routes and provisional waterway routes, blasting and 

demolition, as appropriate.  

 Notification boards shall be erected at all construction 

sites providing information about the subproject, as 

well as contact information about the site managers, 

environmental staff, health and safety staff, telephone 

numbers and other contact information so that any 

affected people can have the opportunity to voice their 

concerns and suggestions. 

 Decree No.167/2013/ND-CP 
stipulating sanctions against 
administrative violations in the field 
of security, social order and safety; 
prevention of social evils; fire 
prevention and fighting; prevention 

and combat of domestic violence. 

 Decree No.81/2013/ND-CP on 
detailing a number of articles of and 
measures to implement the Law on 
Handling of Administrative 
Violations. 

 Contractor 

 

 Supervision report of 

CSC  

 Supervision and 

monitoring reports of 

CPMU 
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Environmental-

social issues  

Mitigation measures  
Vietnam code/regulation Responsibility 

Verification to determine 

effectiveness of measures 

14. Worker camp 

management  

Contractor will consult with local authorities regarding 

the locations of worker camps and will provide 

appropriate water supply, garbage collection, toilets, 

mosquito net, and other health protection measures to all 

workers. Fishing, wildlife hunting, and other social 

disturbance to local societies are prohibited. Training of 

workers on safety, good hygiene, and prohibitions 

activities. 

 Law on Labor No.10/2012/QH13  Contractor 

 

 Supervision report of 

CSC  

 Supervision and 

monitoring reports of 

CPMU 

15. Chance find 

procedures   

If a contractor discovers archeological sites, historical 

sites, remains and objects, including graveyards and/or 

individual graves during excavation or construction, the 

Contractor shall: 

 Stop construction activities in where objects/heritages 

are found by chance.  

 Delineate discovered site or area.  

 Secure the site to prevent any damage or loss of 

removable objects. In cases of removable antiquities 

or sensitive remains, night guarding shall be arranged 

until the responsible local authorities or the 

Department of Culture, Sports and Tourism takes 

over.  

 Notify the Construction Supervision Consultant who 

in turn will notify responsible local or national 

authorities in charge of the Cultural Property of Viet 

Nam (within 24 hours or less). 

 Relevant local or national authorities are in charge of 

protecting and preserving the site before deciding 

subsequent appropriate procedures. This will require 

a preliminary evaluation of the findings to be 

performed. The significance and importance of the 

findings should be assessed according to the various 

 Law on Cultural Heritage 

No.28/2001/QH10 

 Law No.32/2009/QH12 amending 
and supplementing a number of 
articles of the Cultural Heritage 
Law 

 Decree No.98/2010/ND-CP 

detailing the implementation of a 

number of articles of the Law on 

Cultural Heritage and the Law 

amending and supplementing a 

number of articles of the Law on 

Cultural Heritage  

 Contractor 

 

 Supervision report of 

CSC  

 Supervision and 

monitoring reports of 

CPMU 
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Environmental-

social issues  

Mitigation measures  
Vietnam code/regulation Responsibility 

Verification to determine 

effectiveness of measures 

criteria relevant to cultural heritage; including the 

aesthetic, historic, scientific or research, social and 

economic values. 

 Decisions on how to handle the finding shall be taken 

by responsible authorities. This could include changes 

in the layout (such as when finding irremovable 

remains of cultural or archeological importance) 

conservation, preservation, restoration and salvage.  

 If cultural sites and/or relics are of high value and site 

preservation is recommended by the professionals and 

required by the cultural relic’s authority, the 

subproject owner shall make necessary design 

changes to accommodate the request and preserve the 

site.  

 Decisions concerning the management of the finding 

shall be communicated in writing by relevant 

authorities.  

 Construction works could resume only after 

permission is granted from the responsible local 

authorities concerning the safeguard of the heritage. 

III. In operation phase  

1. Dust emission and 

vehicle exhaust 

fumes 

 Install traffic speed signs.  

 Install the navigation sign at the bank of river 

 

 QCVN 06: 2009/BTNMT, National 

technical regulation on some toxic 

substances in ambient air; 

 TCVN 6438:2005 Road vehicles. 

Maximum allowable limit of 

emissions; 

 Decision No.249/2005/QD-TTg 

regulating the roadmap for 

application of emission standards to 

road motor vehicles. 

Government 

authorities and 

local transport 

agencies 

People’s Committee of An 

Giang province 
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Table 6.3: Workers’ Codes of Conducts 

Workers’ Codes of Conducts 

1. Compliance with applicable laws, rules, and regulations, with applicable health and 

safety requirements.  

2. Prioritize the employement of local labors, particularly ethnic minorities. 

3. The transportation, storage and use of illegal substances including weapons are 

prohibited. 

4. Do not involve in social evils. Do not quarrel or fight that cause social disorder. 

5. Do not catch, hunt, trade, keep in cage or usage of wildlife or wildlife products. Do not 

bring domestic animals in camps. 

6. Do not use alcohol during working hours, smoking at the construction site is prohibited.  

7. Non-discrimination (for example on the basis of family status, ethnicity, race, gender, 

religion, language, marital status, birth, age, disability, or political conviction). 

8. Interactions with community members with an attitude of respect and non-

discrimination). 

9. Sexual harassment (for example to prohibit the use of language or behavior, in particular 

towards women or children, that is inappropriate, harassing, abusive, sexually 

provocative, demeaning or culturally inappropriate) is prohibited. 

10. Violence or exploitation (for example the prohibition of the exchange of money, 

employment, goods, or services for sex, including sexual favors or other forms of 

humiliating, degrading or exploitative behavior) is prohibited.  

11. Protection of children (including prohibitions against abuse, defilement, or otherwise 

unacceptable behavior with children, limiting interactions with children, and ensuring 

their safety in project areas). 

12. Avoidance of conflicts of interest (such that benefits, contracts, or employment, or any 

sort of preferential treatment or favors, are not provided to any person with whom there 

is a financial, family, or personal connection). 

13. Respecting reasonable work instructions (including regarding environmental and social 

norms). 

14. Protection and proper use of the property. Maintain sanitation and safe conditions in 

both camps and construction sites. Prohibit theft, careless usage of resources, set fire 

without being authorized or pollute the environment. 

15. Duty to report violations of this Code. 

16. Violations of the Codes of conducts will lead to disciplinary actions. 

 

Special attention for the construction of breakwaters (Ramsar site): 

17. Inform the local communities at least 1 month in advance the construction plan, CEMP 

18. Do not encroach the mangrove forest area and extract any kind of natural resouces from 

the natural resouces. 

19. Do not waste the barge and discharge the wastewater into the sea. 

20. Do not set fire inside  the mangrove area 

21. Do not fishing inside or proximity area of mangrove area 

22. Do not hunting migrated bird 

23. Use the mobile toilet  

24. Waste will be collected properly in the dust bin and tranport to the land by authorized 

bodies. 
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6.1.3. Mitigation measures for site-specific impacts 

Table 6.4 presents site-specific impacts and mitigation measures that could not be addressed 

through the application of the ECOPs. This may be because the impacts are very site-specific 

in nature and thus require very site-specific mitigation measures. 
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Table 6.4: Mitigation measures for site-specific impacts 

No. Sensitive area or activity Mitigation measures Vietnam’s 

standards/regulations 

Responsibility Verification of 

effectiveness of 

measures 

A Construction of work items     

I Pre-construction phase     

1 Land acquisition and 

resettlement 

Land acquisition and resettlement will comply with the 

approved Resettlement Policy Framework (RPF) of the 

project and the Resettlement Action Plan (RAP) of this 

subproject, specifically:    

 Prepare procedures for the households who agree to 

donate land to donate land. 

 Allocate funding to compensate and support households 

who do not agree to donate land or support households 

who donate land but encounter difficulties so that they can 

stabilize their lives after giving land to the subproject. 

 Organize the demarcation of landmarks of construction 

sites and locations of excavated soil yards as a basis for 

implementation. 

 Support displaced households to restore their livelihoods 

and living conditions equal to or higher than their 

conditions when the subproject has not implemented. 

 Priority in recruitment to work for the subproject if 

meeting the requirements. 

 Land Law 
No.45/2013/QH13 

 Decree 
No.43/2014/ND-CP 

 Decree 
No.44/2014/ND-CP 

 Decree 
No.47/2014/NĐ-CP 

 Circular 
No.36/2014/TT-
BTNMT 

 Circular 
No.37/2014/TT-
BTNMT 

 Decision 
No.52/2012/QD-TT 

 People's 
Committees of 
An Minh 
district, Ngoc 
Hien district, 
Tan Chau 
town, Long 
Xuyen city 

 PMU An 
Giang,  

Monitoring reports 

of Independent 

Monitoring 

Consultant, CPMU 

2 Clearance of UXOs  The subproject will allocate fund for UXO clearance at 

the construction areas. The subproject owner will sign 

contract with the specialized military unit to carry out the 

UXO clearance at the construction sites. This activity will 

be implemented right after completing land acquisition 

and compensation and before any dismantling, demolition 

or ground leveling takes place. 

 Coordinate with 

competent authorities 

to identify UXO risk 

at the construction 

sites 

 Ensure that the 

contractors shall only 

commence site works 

 Contractor 

implementing 

the UXO 

package  

 PMU Ca Mau, 

PMU An 

Giang, PMU 

Kien Giang 

 Performance report 

 Monitoring reports 

of, CPMU 
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No. Sensitive area or activity Mitigation measures Vietnam’s 

standards/regulations 

Responsibility Verification of 

effectiveness of 

measures 

after the subproject 

areas are already 

cleared from UXO.  

II During the construction phase      

1 Construction of coastal anti-

erosion embankments 

    

1.1 Natural coastal habitat near Dat 

Mui commune, Nguyen Huan 

commune, Ngoc Hien district, 

Ca Mau province 

 

Natural coastal habitat in Tan 

Thanh, Dong Hung A and Van 

Khanh Dong communes of An 

Minh district, Kien Giang 

province 

 Inform the Management Board of Mui Ca Mau National 

Park (Ramsar site, Ca Mau), An Minh-An Bien Protection 

Forest Management Board (Kien Giang), local authorities 

Dat Mui, Nguyen Huan commune in Ca Mau province, 

Tan Thanh, Dong Hung A, Van Khanh Dong, An Minh 

district, Kien Giang province and particular the local 

communities about the detailed construction plan, CESMP 

before construction at least 1 month 

 Collect waste water, solid wastes to land to avoid pollution 

of surface water. 

 Apply appropriate construction measures to minimize the 

loss and change of habitats of benthic and organisms.  

 Put the floating pontoon surrounded rigs to facilitate the 

collection of solid waste, floating objects accidentally 

falling into the current. 

 Arrange 2 different trash containers on each barge for 

containing oil rags and other solid wastes. 

 Issue the severe code of construction conduct to punish the 

worker who encroach the mangrove forest area to hunt 

wild animal and do any harmful activities to the natural 

ecosystem of the sites, particularly in the Ramsar site of 

Mui Ca Mau National Park. 

 Law on biodiversity  

 QCVN 10-MT:2015/ 

BTNMT 

Circular No. 

36/2015/BTNMT 

Contractor  Supervision report 

of CSC 

 Monitoring reports 

of CPMU 
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No. Sensitive area or activity Mitigation measures Vietnam’s 

standards/regulations 

Responsibility Verification of 

effectiveness of 

measures 

 Materials gathered on the barge must be carefully 

covered to prevent dust from being dispersed by winds 

and soil and sand from being washed out into sea. 

1.2 Small temple (Ba Chua Xu) at 

Vam Xoay area 
 Prohibit the use of construction methods that cause noise. 

 Waterway Transportation operations to be avoided near 

temple ’s special days (1st and 15th of lunar months and 

from 23-27 April in Lunar calender): large crowds local 

people and tourists expected to visit pagoda 

 QCVN 

05:2013/BTNMT 

 QCVN 

06:2008/BTNMT 

 QCVN 08-

MT:2015/BTNMT 

 QCVN 19: 

2009/BTNMT  

 QCVN 

26:2010/BTNMT 

 QCVN 

27:2010/BTNMT 

 Circular No. 

36/2015/BTNMT 

Contractor   Supervision report 

of CSC 

 Monitoring reports 

of CPMU 

1.3 Dat Moi market at Vam Xoay 

area 

 Prohibit the use of construction methods that cause noise. 

 Waterway Transportation operations to be avoided near 

the market area  

 QCVN 

05:2013/BTNMT 

 QCVN 

06:2008/BTNMT 

 QCVN 08-

MT:2015/BTNMT 

 QCVN 19: 

2009/BTNMT  

 QCVN 

26:2010/BTNMT 

 QCVN 

27:2010/BTNMT 

Contractor   Supervision report 

of CSC 

 Monitoring reports 

of CPMU 
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No. Sensitive area or activity Mitigation measures Vietnam’s 

standards/regulations 

Responsibility Verification of 

effectiveness of 

measures 

 Circular No. 

36/2015/BTNMT 

1.4 Dat Moi clinic at Vam Xoay area  Prohibit the use of construction methods that cause noise. 

 Waterway transportation operations to be avoided near 

the clinic area  

 QCVN 

05:2013/BTNMT 

 QCVN 

06:2008/BTNMT 

 QCVN 08-

MT:2015/BTNMT 

 QCVN 19: 

2009/BTNMT  

 QCVN 

26:2010/BTNMT 

 QCVN 

27:2010/BTNMT 

 Circular No. 

36/2015/BTNMT 

Contractor   Supervision report 

of CSC 

 Monitoring reports 

of CPMU 

2 Construction of river anti-

erosion embankments 

    

 Hau river in Chau Phong 

commune 
    

2.1 A and B primary schools in 

Chau Phong commune 

Chau Phong Commune High 

School 

 

 Spray sufficient water to suppress dust during dry and 

windy days 

 Prohibit the use of construction methods that cause noise 

at school time 

 Do not transport materials in the period times that pupils 

go to school and go home  

 Ensure traffic safety by installing safety fence and 

warning signs, traffic instruction around the construction 

area that adjacent to the school 

  Inland waterway law 

No.48/2014/QH13  

 QCVN 

08:2008/BTNMT 

 Circular 

No.36/2015/BTNMT 

Contractor   Supervision report 

of CSC 

 Monitoring reports 

of CPMU 
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No. Sensitive area or activity Mitigation measures Vietnam’s 

standards/regulations 

Responsibility Verification of 

effectiveness of 

measures 

 Immediately collect any domestic wastes and 

construction spoils caused by the construction activities 

around the school area and dispose of in a designated site 

 Immediately address any issue/complaint raised by the 

school 

2.2 Chau Phong Commune Medical 

Station and Dr Nghia clinic 
 Spray sufficient water during dry days to avoid dust 

around the medical station. 

 Prohibit the use of construction methods that cause noise. 

 Do not transport materials crossing the station area.  

 Ensure traffic safety by installing safety fence and 

warning signs, traffic instruction around the construction 

area. 

 Immediately collect any domestic wastes and 

construction spoils caused by the construction activities 

around the station area and dispose of in a designated site 

 Immediately address any issue/complaint raised by the 

medical station. 

  Inland waterway law 

No.48/2014/QH13  

 QCVN 

08:2008/BTNMT 

 Circular 

No.36/2015/BTNMT 

Contractor   Supervision report 

of CSC 

 Monitoring reports 

of CPMU 

2.3 Chau Phong Commune Medical 

Station and Dr Nghia clinic 

 Spray sufficient water during dry days to avoid dust 

around the medical station. 

 Prohibit the use of construction methods that cause noise. 

 Do not transport materials crossing the station area.  

 Ensure traffic safety by installing safety fence and 

warning signs, traffic instruction around the construction 

area. 

 Immediately collect any domestic wastes and 

construction spoils caused by the construction activities 

around the station area and dispose of in a designated site 

 Immediately address any issue/complaint raised by the 

medical station. 

  Inland waterway law 

No.48/2014/QH13  

 QCVN 

08:2008/BTNMT 

 Circular 

No.36/2015/BTNMT 

Contractor   Supervision report 

of CSC 

 Monitoring reports 

of CPMU 
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No. Sensitive area or activity Mitigation measures Vietnam’s 

standards/regulations 

Responsibility Verification of 

effectiveness of 

measures 

2.4 The mosque  Spray sufficient water during dry days to avoid dust 

around the medical station. 

 Prohibit the use of construction methods that cause noise. 

 Do not transport materials crossing the mosque area.  

 Ensure traffic safety by installing safety fence and 

warning signs, traffic instruction around the construction 

area. 

 Immediately collect any domestic wastes and 

construction spoils caused by the construction activities 

around the mosque area and dispose of in a designated 

site (local household garden as agreed) 

 Immediately address any issue/complaint raised by the 

local prayers. 

 Avoid the peak construction on the service time of the 

mosques (3am, 12am, 4pm, 7pm) 

  Inland waterway law 

No.48/2014/QH13  

 QCVN 

08:2008/BTNMT 

 Circular 

No.36/2015/BTNMT 

Contractor   Supervision report 

of CSC 

 Monitoring reports 

of CPMU 

2.5 Chau Phong water supply station  Inform the private owner of the Chau Phong water supply 

station at least 1 months in advance for their active water 

supply intake planning. 

 Keep the safety distance with water intake point during 

the construction waterway transportation. 

  Inland waterway law 

No.48/2014/QH13  

 QCVN 

08:2008/BTNMT 

 Circular 

No.36/2015/BTNMT 

Contractor   Supervision report 

of CSC 

 Monitoring reports 

of CPMU 

2.6 Irrigation intake for rice field  Inform the local people and Chau Phong CPC at least 1 

months in advance 

 Arrange the irrigation time to avoid the the impact of 

construction on water quality. 

 Arrange the temporary water intake point in appropriate 

location  

 Compensate if the water quality is poor due to the 

construction activities 

  Inland waterway law 

No.48/2014/QH13  

 QCVN 

08:2008/BTNMT 

 Circular 

No.36/2015/BTNMT 

Contractor   Supervision report 

of CSC 

 Monitoring reports 

of CPMU 
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No. Sensitive area or activity Mitigation measures Vietnam’s 

standards/regulations 

Responsibility Verification of 

effectiveness of 

measures 

2.7 Ha Bao and Vinh Tuong Port   Inform the local people and Chau Phong CPC at least 1 

months in advance for their active transportation 

arrangement 

 Arrange the temporary port point in the upstream or 

downstream area where possible during the construction 

time 

 Speed up the transportation process in the Ha Bao port 

station allowing the normal operation of the port as soon 

as possible. 

  Inland waterway law 

No.48/2014/QH13  

 QCVN 

08:2008/BTNMT 

 Circular 

No.36/2015/BTNMT 

Contractor   Supervision report 

of CSC 

 Monitoring reports 

of CPMU 

 Kien Giang-Long Xuyen Canal        

2.4 Hoa Mi preschool, Binh Khanh 

ward and Vanh Khuyen 

kindergarten, My Khanh 

commune, Long Xuyen city 

 Spray sufficient water to suppress dust during dry and 

windy days 

 Prohibit the use of construction methods that cause noise 

at school time 

 Do not transport materials in the period times that pupils 

go to school and go home  

 Ensure traffic safety by installing safety fence and 

warning signs, traffic instruction around the construction 

area that adjacent to the school 

 Immediately collect any domestic wastes and 

construction spoils caused by the construction activities 

around the school area and dispose of in a designated site 

 Immediately address any issue/complaint raised by the 

school. 

 QCVN 

05:2013/BTNMT 

 QCVN 

06:2008/BTNMT 

 QCVN 08-

MT:2015/BTNMT 

 QCVN 19: 

2009/BTNMT  

 QCVN 

26:2010/BTNMT 

 QCVN 

27:2010/BTNMT 

 Circular 

No.36/2015/BTNMT 

 

Contractor   Supervision report 

of CSC 

 Monitoring reports 

of CPMU 

 Huynh Phuc pagoda  Transportation and construction operations to be avoided 

near pagoda on pagoda’s special days (1st and 15th of 

lunar months): large crowds local people and tourists 

expected to visit pagoda 

 QCVN 

05:2013/BTNMT 

 QCVN 

06:2008/BTNMT 

Contractor   Supervision report 

of CSC 

 Monitoring reports 

of CPMU 
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No. Sensitive area or activity Mitigation measures Vietnam’s 

standards/regulations 

Responsibility Verification of 

effectiveness of 

measures 

 Do not allow construction activities before 6:30 am and 

after 8:00 pm. If night shift is unavoidable, prohibit the 

use of construction methods that cause noise at night.  

 Ensure traffic safety by installing safety fence and 

warning signs, traffic instruction around the construction 

area that adjacent to the residential area. 

 QCVN 08-

MT:2015/BTNMT 

 QCVN 19: 

2009/BTNMT  

 QCVN 

26:2010/BTNMT 

 QCVN 

27:2010/BTNMT 

 Circular No. 

36/2015/BTNMT 

5.5 Binh Khanh ward residential 

area 

 Spray sufficient water during sunny days to avoid dust 

around the residential area. 

 Do not allow construction activities before 6:30 am and 

after 8:00 pm. If night shift is unavoidable, prohibit the 

use of construction methods that cause noise at night.  

 Ensure traffic safety by installing safety fence and 

warning signs, traffic instruction around the construction 

area that adjacent to the residential area.  

 Provide good drainage to avoid water run-off to the 

residential area. 

 Immediately collect any domestic wastes and construction 

spoils caused by the construction activities around the 

residential area and dispose of in a designated site. 

 Hold monthly meetings with the community on 

construction progress and issues and immediately 

address any issue/complaint raised by the community. 

 QCVN 

05:2013/BTNMT 

 QCVN 

06:2008/BTNMT 

 QCVN 08-

MT:2015/BTNMT 

 QCVN 19: 

2009/BTNMT  

 QCVN 

26:2010/BTNMT 

 QCVN 

27:2010/BTNMT 

 Circular 

No.36/2015/BTNMT 

Contractor   Supervision report 

of CSC 

Monitoring reports 

of CPMU 

III During the operation phase      
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No. Sensitive area or activity Mitigation measures Vietnam’s 

standards/regulations 

Responsibility Verification of 

effectiveness of 

measures 

1 Risks and incidents caused by 

the wave breaker operation 

In order that the wave breakers works effectively, during its 

operation, the management unit responsible for operating 

the embankment should take the following measures: 

- In response to the impact of waves that reduce the life 

span of the wave-breaker,regularly check defects on the 

wave-breaker to take measures to patch, repair broken 

parts, add rocks and concrete components into the 

sections where waves drift components.  

- When detecting a large landslide, firstly check the 

erosion depth at the wave-breaker foot to prepare rocks 

and components to fix the landslide. Prepare piles with 

appropriate size and length for each landslide section. 

The piles are driven in place close together to avoid 

strong waves. The pile head is about 30 to 50 centimeters 

above the normal water level to reduce the impact caused 

by wave motion. Install rocks and components behind 

driven piles to fill damaged sections. 

- Periodically check at the edge of the wavebreaker to take 

timely measures when sediment occurs. For the estuary 

which is deposited, upon the actual situation, dredge 

sediment to ensure navigation safety.  

- Regularly check defects on the wave-breaker to take 

measures to patch, repair broken parts, add rocks and 

components to fix the sections which were drifted by 

waves.  

- Monitor the deformation and defects on the wave-

breakerto take appropriate measures. 

- Do not allow boat anchorage in the wave-breaker to 

cause unsafety to the works 

- Forbid excavation near the wave-breaker. 

Law on dyke Ca Mau, Kien 

Giang 

Department of 

Water 

Resources 

Ca Mau, Kien Giang 

DARD 
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No. Sensitive area or activity Mitigation measures Vietnam’s 

standards/regulations 

Responsibility Verification of 

effectiveness of 

measures 

- During the management, if any incidents are detected, 

reports must be sent to the competent authorities for 

timely settlement. 

- During operation, the agency responsible for the 

mangrove plantation and management of the area will 

ensure that proper navigation sign is installed and 

maintained, especially for night time. Effort should be 

made to engage local communities to participate in the 

mangrove plantation and maintenance 

 

2 Air pollution and traffic safety 

on river embankments 

 Road safety equipment has been put into two stages of 

preparation and detailed design. These will be 

implemented by contractors (during construction) and 

management units (during operation). 

 Use environmentally friendly vehicles and equipment. 

 Regularly inspect vehicles and equipment every 6 

months and maintain them in good working conditions.  

 Road Traffic Law 

No.23/2008/QH12. 

 Circular 

No.22/2010/TT-BXD  

  Local 
authorities and 

transportation 
agencies  

 

People’s Committee 
of An Giang province 

3 Risks and incidents caused by 

the river embakmentt operation 

 Install traffic signs to prohibit motor vehicles from 

entering the river embankments 

 Perform maintenance of river embankments 

 To prevent erosion, river bank slopes are designed to 

reduce the maximum speed and impact of boat waves. 

 After constructing river embankments, creating canal 

vegetation to prevent erosion, protecting safety corridors, 

adjusting the speed of ships to limit wave impact on the 

shore. 

 Road Traffic Law 

No.23/2008/QH12. 

 Law on dyke  

 People's 
Committees of 
Tan Chau town 
and Long 
Xuyen city 

People’s Committee 

of An Giang province 
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2.26 ENVIRONMENTAL MONITORING PROGRAM 

The main objective of the environmental monitoring program is to ensure that (a) potential 

negative impacts of the subproject are minimized; (b) the ESMP is effectively implemented; 

and (c) the ESMP is adequate to mitigate the potential negative impacts.  Given that monitoring 

the implementation of the RAP will be conducted separately, the environmental monitoring 

program will comprise: (a) monitoring the safeguard performance of the contractor during site 

clearance and construction; (b) environmental quality monitoring; (c) community-based 

monitoring; and (d) monitoring effectiveness of the ESMP. 

The social monitoring program is to ensure that the livelihoods of affected households will not 

decrease due to the subproject implementation. Monitoring social issues to minimize exposure 

risk during construction. Supervising labor contracts to ensure occupational health and safety; 

regardless of the payment of wages between women and men, preventing the use of child labor; 

and comply with government labor laws and relating international treaty obligations. 

6.1.4. Monitoring of Contractor’s Safeguard Performance 

Three levels of monitoring contractor’s safeguard performance will be implemented: routine 

monitoring, periodic monitoring, and community monitoring. 

 Routine monitoring: The routine monitoring will be made by the Construction Supervision 

Consultant (CSC) as assigned by the CPMU. The CSC will include the monitoring results 

in the subproject progress reports. The TOR of the CSC for the subproject is in Appendix 

7. 

 Periodic monitoring (every six months):  The Independent Environmental Monitoring 

Consultant (IEMC) will monitor the contractor performance every 6 months and the 

results will be reported to the CPMU and the WB. The TOR of the IEMC for the 

subproject is in Appendix 8. 

 Community monitoring: Monitoring by local community boards will be conducted 

following the Government practices with the technical and management support from the 

CPMU. 

6.1.5. Community-based monitoring 

Community-based monitoring is a voluntary activity of people living in commune/ward areas. 

Community Supervision Boards will be established by Decision No.80/2005/QD-TTg and other 

relevant regulations, which will be responsible for:  

 Monitoring and assessing the observance of investment management regulations by 

agencies competent to decide on investment, project owner, project management unit, 

contractors and project-implementing units in the investment process (including 

environmental issues);  

 Detecting and recommending to the competent state agencies on violations of 

regulations on investment management (including environmental issues) so as to 

promptly prevent and handle acts that violate regulations, cause wastage and/or loss of 

state capital and properties or infringe the interests of the community 

6.1.6. Monitoring effectiveness of the ESMP 

The ESU assisted by IEMC will monitor performance of the ESMP implementation during the 

detailed design/bidding stage as well as during construction and first-year operation of the 

facilities to ensure that (a) appropriate technical specification will be implemented as designed 
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during the construction phase; (b) other impacts identified in the ESMP are effectively managed 

and mitigated, particularly no dredging  is needed for wavebreakers construction; and (c) traffic 

management is adequate and the level of impacts is acceptable (no complaints or outstanding 

cases). Results are to be properly kept in the subproject file for possible review by CPMU and 

the WB.  Cost for the monitoring will be part of the CPMU cost. 

6.1.7. Environmental quality monitoring 

To ensure an acceptable level of environmental quality, monitoring of dust, noise, vibration, air 

quality, and water quality will be made at project specific locations that are likely to be 

significantly affected by the construction activities or requested by local authorities and 

communities for specific purposes. ESU/IEMC will be responsible for the monitoring of the 

program.    

The monitoring during construction includes:   monitoring air environment, vibration, water 

environment, water quality, sediment. This work will be directly carried out by the contractors. 

The subproject owner will supervise the environmental monitoring of the contractors and report 

the monitoring results to the Departments of Natural Resources and Environment of the 

provinces. During the subproject operation, quality of water, soil and sediment will be 

monitored.  

Table 6.5 provides details of the environmental quality monitoring program and cost estimates 

for monitoring during the subproject implementation. Detailed monitoring programs will be 

prepared during the detailed design stage. The map of monitoring site is figured out in Error! 

eference source not found. to Error! Reference source not found..  Estimated cost for 

monitoring is incorporated into the ESMP (Section 6.7). The monitoring parameters are selected 

in accordance with Vietnamese regulations and need to be implemented even if they are not 

directly related to subproject impacts. 

Table 6.5: Environmental monitoring during the construction and operation phases 

No. Contents Specific requirements 

I Construction phase 

1 Air + noise + vibration 

a Parameters TSP, NO2, SO2, CO, noise 

b Locations (4 sites in the construction 

sites of 2 river embankments+ 6 sites in 

the construction sites of the 

wavebreakers s) 

10 monitoring sites  

c Frequency 03 months/time during the construction 

phase  

d Comparative standard QCVN05:2013/BTNMT, QCVN 

26:2010/BTNMT; QCVN 27:2010/BTNMT 

2 Water + microorganism + aquatic life  

a Parameters pH, turbidity, Salinity, DO, TSS, BOD5, 

oil & grease, coliform, phytoplankton, 

zooplankton, zoobenthos 

b Locations (4 sites in the construction 

sites of 2 river embankments+ 6 sites in 

the construction sites of the 

wavebreakers s) 

10 monitoring sites  
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No. Contents Specific requirements 

c Frequency 03 months/time during the construction 

phase 

d Comparative standard QCVN 08-MT:2015/BTNMT 

3 Sediment    

a Parameters pH, Cu, Pb, Zn, Cd, As, salinity, oil & 

grease 

b Locations (4 sites in the construction 

sites of 2 river embankments+ 6 sites in 

the construction sites of the 

wavebreakers s) 

10 monitoring sites 

c Frequency 03 months/time during the construction 

phase 

d Comparative standard QCVN 03-MT:2015/BTNMT; QCVN 

43:2012/BTNMT 

II Operation phase 

1 Operation phase 

a Parameters pH, turbidity, Salinity, DO, TSS, BOD5, 

coliform, phytoplankton, zooplankton, 

zoobenthos 

b Locations (4 sites in the construction 

sites of 2 river embankments+ 6 sites in 

the construction sites of the 

wavebreakers s) 

10 monitoring sites 

c Frequency 03 months/time during the first 2 years of 

operation 

d Comparative standard QCVN 08-MT:2015/BTNMT 

2 Sediment    

a Parameters pH, Cu, Pb, Zn, Cd, As 

b Locations (4 sites in the construction 

sites of 2 river embankments+ 6 sites in 

the construction sites of the 

wavebreakers s) 

10 monitoring sites 

c Frequency 03 months/time during the first 2 years of 

operation 

d Comparative standard QCVN 03-MT:2015/BTNMT; QCVN 

43:2012/BTNMT 

Table 6.6: Number of samples in the environmental monitoring program 

No. Content 
Unit Quantity 

Unit price 

(VND) 
Total (VND) 

I CONSTRUCTION 

PHASE 

      756,240,000 

 

1 Total of sampling (12 

months x 3 

Times 12     
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No. Content 
Unit Quantity 

Unit price 

(VND) 
Total (VND) 

months/time = 12 

times) 

2 Air/noise (10 sites x 12 

times)  

Samples 120 654,000 
78,480,000 

3 Water + 

microorganism + 

aquatic life 

(10 sites x 2 

samples/site x 12 

times) 

Samples 240 2,177,000 

522,480,000 

4 Sediment (10 sites x 

12 times) 

Samples 120 1,294,000 
155,280,000 

II OPERATION 

PHASE (during the 

first 2 years of 

operation) 

     

277,680,000 

1 Total of sampling (24 

months x 3 

months/time = 8 times) 

Times 8   

  

3 Water + 

microorganism + 

aquatic life  

(10 sites x 1 

sample/site x 8 times) 

Samples 80 2,177,000 

174,160,000 

4 Sediment (10 

sites/time x 8 times) 

Samples 80 1,294,000 
103,520,000 

  TOTAL= I+II       1,033,920,000 

2.27 ROLE AND RESPONSIBILITIES FOR ESMP IMPLEMENTATION 

6.1.8. Implementation arrangement 

Role and responsibilities for ESMP implementation are described in Error! Reference source 

ot found. and Error! Reference source not found.1. 
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Hình 6.1: Organization structure for safeguard monitoring of the subproject 

 

Table 6.7: Institutional responsibilities for the subproject safeguard implementation 

Community/agencies 
Responsibilities  

 

Project Implementing 

Agency (IA) and 

PMU/CPO/ICMB10 

(Project 

implementation 

organization is 

MARD) 

- The IA will be responsible for overseeing the subproject 

implementation including ESMF implementation and 

environmental performance of contractors. 

- CPMU: The Central Project Office (CPO) and Hydraulic Project 

Investment and Construction Management Board 10 (ICMB10) 

are the project owners with the function of coordinating agency 

for the whole project. Performing the functions and tasks of the 

Owner, strictly managing the progress, the quality of the project, 

and the investment capital during the construction process until 

the end of the project. 

- As the subproject owner, the CPMU is responsible for the 

implementation of all ESMP activities to be carried out under the 

subproject, including fostering effective coordination and 

cooperation between the contractors, local authorities, and local 

communities during the construction phase. The CPMU will be 

assisted by the environmental staff, safeguard consultants, and 

CSC/or field engineers. 

- Specifically the CPMU will: (i) closely coordinate with local 

authorities in the participation of the community during the 

subproject preparation and implementation; (ii) monitor and 

supervise the ESMP implementation including incorporation of 

ESMP into the detailed technical designs and bidding and 

PSC

Component 1&5

(PMU/MONRE)

(ES safeguard staff and 
consultants: CSC and IEMC) 

Component 2, 3, 4, 5

(CPO/CPMU)

(ES safeguard staff and 
consultants: CSC and IEMC)

ICMB10 

(ES safeguard staff and 
consultants: CSC and IEMC)

PPMUs 

(ES safeguard staff and 
consultants: CSC and IEMC)

PPCs, DONRE, and local 

authorities (CDC) 

WB 
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Community/agencies 
Responsibilities  

 

contractual documents; (iii) ensure that an environmental 

management system is set up and functions properly; (iv) be in 

charge of reporting on ESMP implementation to the IA and the 

World Bank.  

- In order to be effective in the implementation process, the CPMU 

will establish an Environmental and Social Unit (ESU) with at 

least two safeguard staff to help with the environmental aspects. 

 

 

 

 

Environmental and 

Social Unit (ESU) 

under CPMU 

 

- ESU is responsible for supervising the implementation of the WB's 

environmental safeguard policies at all stages and processes of the 

subproject. Specifically, this unit will be responsible for: (i) 

screening the eligibility of the subproject, checking environmental 

and social impacts, applicable safety policies and screening the 

necessary safety documents; ii) review of the subproject ESIA/EPP 

and ESIA/ESMP to ensure the quality of these documents; iii) 

supporting the CPMU to integrate the ESMP into the detailed 

technical designs and bidding documents and construction 

contracts; iv) support the CPMU in integrating ESMP monitoring 

and monitoring responsibilities into the TOR, bidding and 

contracting documents for CSC and other safety policy advice 

(SSC, ESC, IMA, and IEMC); iv) providing relevant comments 

during the consultation selection process; vi) reviewing reports 

submitted by the CSC and safeguard policy consultant; vii) 

conducting periodic site inspections; viii) advising the PMU on 

solutions to the subproject's environmental issues; and ix) 

preparation of a section on environmental safeguard 

implementation in the progress reports and the review reports that 

will be submitted to the Project Implementing Agency and the WB. 

PPMU, DARD  

 A Project Advisory Committee consisting of: CPO Director, 

PPMUs, and senior representatives of the Provincial People's 

Committee. Project Advisory Committee will meet regularly (at 

least once a quarter) during subproject construction. 

 During the operation, the operating units are responsible for 

operating and monitoring the environment during the operation 

phase. 

Construction 

Supervision  

Consultant (CSC) 

and/or Field Engineers  

 The CSC will be responsible for routine supervising and 

monitoring all construction activities and for ensuring that the 

contractors comply with the requirements of the contracts and the 

ECOP. The CSC will engage a sufficient number of qualified staff 

(e.g. Environmental Engineers) who have adequate knowledge on 

environmental protection and construction project management to 

perform the required duties and to supervise the Contractor’s 

performance. 

- The CSC will also assist the PMU in reporting and maintaining 

close coordination with the local community. 

Contractors 
 Based on the approved environmental code of practice (ECOP) in 

the bidding and contractual documents, the Contractor is 
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Community/agencies 
Responsibilities  

 

responsible for establishing a Contractor Environmental 

Management Plan (CEMP) for each construction site area, submit 

the plan to PMU and CSC for review and approval before 

commencement of construction. In addition, it is required that the 

Contractor get all permissions for construction (traffic control and 

diversion, excavation, labor safety, etc. before civil works) 

following current regulations.  

- The Contractor is required to appoint a competent individual as the 

contractor’s on-site Safety and Environment Officer (SEO) who 

will be responsible for monitoring the contractor ‘s compliance 

with health and safety requirements, the CEMP requirements, and 

the environmental specifications (ECOP). 

 Take actions to mitigate all potential negative impacts in line with 

the objective described in the CEMP. 

 Actively communicate with local residents and take actions to 

prevent disturbance during construction. 

 Ensure that all staff and workers understand the procedure and their 

tasks in the environmental management program. 

 Report to the CPMU on any difficulties and their solutions. 

- Report to local authorities and the CPMU if environmental 

accidents occur and coordinate with agencies and keys 

stakeholders to resolve these issues.  

Independent 

Environmental 

Monitoring 

Consultants (IEMC) 

 IEMC will, under the contract scope, provide support to the PMU 

to establish and operate an environmental management system, 

offers suggestions for adjusting and building capacity for relevant 

agencies during the subproject implementation and monitor the 

CESMP implementation in both construction and operation 

phases. The IEMC will also be responsible to support the PMU to 

prepare monitoring reports on the ESMP implementation. 

- The IEMC will have extensive knowledge and experience in 

environmental monitoring and auditing to provide independent, 

objective and professional advice on the environmental 

performance of the subproject. 

Local community 

- Community: According to Vietnamese practice, the community 

has the right and responsibility to routinely monitor environmental 

performance during construction to ensure that their rights and 

safety are adequately protected and that the mitigation measures 

are effectively implemented by contractors and the PMU. If 

unexpected problems occur, they will report to the CSC and/or the 

PMU. 

Social organizations, 

NGOs and civil 

society groups 

(CSOs) 

 

 The social organizations, NGOs and CSOs (women union, youth, 

famers, local Vietnamese Fartherland Fronts) could be a bridge 

between the PPC/DPC, communities, Contractors, and the CPMU 

by assisting in community monitoring.  During the ESIA 

consultations, the local CSO/NGO agreed to support the project 

implementation and closely monitoring the environmental 
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Community/agencies 
Responsibilities  

 

safeguard compliance. They will mobilize communities' 

participation in the subproject, train communities and participate 

in solving environmental problems, if any. 

Province and District 

People’s Committees 

(PPCs/DPCs), 

DONREs 

- Oversee the subproject implementation under recommendations of 

the DONREs and the CPMUs to ensure the compliance with the 

Government’s policy and regulations.  DONREs are responsible 

for monitoring the compliance with the Government’s 

environmental requirements. 

6.1.9. Environmental compliance framework 

6.1.9.1. Environmental duties of the contractors 

The contractor firstly shall adhere to minimize impacts that may be the result of the subproject 

construction activities and secondly, apply the mitigation measures in the ESMP to prevent 

harm and nuisances on local communities and the environment caused by impacts in the 

construction and operation phases.  

Remedial actions that cannot be effectively carried out during construction should be carried 

out on completion of the works (and before issuance of the acceptance of completion of works) 

The duties of the Contractors include but not limited to:  

 Compliance with relevant legislative requirements governing the environment, public 

health and safety; 

 Work within the scope of contractual requirements and other tender conditions; 

 Organize representatives of the construction team to participate in the joint site inspections 

undertaken by the Environmental Supervisor (ES) of the CSC; 

 Carry out any corrective actions instructed by the Environmental Control Officer (ECO) of 

the CPMU and ES; 

 In the case of non-compliances/discrepancies, carry out an investigation and submit 

proposals on mitigation measures, and implement remedial measures to reduce 

environmental impact; 

 Stop construction activities, which generate adverse impacts upon receiving instructions 

from the ECO and ES. Propose and carry out corrective actions and implement alternative 

construction method, if required, in order to minimize the environmental impacts. Non-

compliance by the Contractor will be cause for suspension of works and other penalties until 

the non-compliance has been resolved to the satisfaction of the ECO and ES.  

6.1.9.2. Contractor’s Safety and Environment Officer (SEO)   

Each contractor shall be required to appoint a competent individual as the Contractor’s on-site 

safety and environment officer (SEO). The SEO must be appropriately trained in environmental 

management and must possess the skills necessary to transfer environmental management 

knowledge to all personnel involved in the contract. The SEO will be responsible for monitoring 

the contractor’s compliance with the ESMP requirements and the environmental specifications. 

The duties of the SEO shall include but not be limited to the following:  
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 Carry out environmental site inspections to assess and audit the contractors' site practice, 

equipment and work methodologies with respect to pollution control and adequacy of 

environmental mitigation measures implemented; 

 Monitor the compliance with the environmental protection measures, pollution prevention 

and control measures and contractual requirements; 

 Monitor the implementation of environmental mitigation measures; 

 Prepare audit reports for the environmental monitoring data and site environmental 

conditions; 

 Investigate complaints and recommend any required corrective measures; 

 Advise the contractor on environment improvement, awareness and proactive pollution 

prevention measures; 

 Recommend suitable mitigation measures to the contractors in the case of non-compliance. 

Carry out additional monitoring of non-compliance instructed by the ECO/ES; 

 Inform the contractor and ECO/ES of environmental issues, submit the contractor’s ESMP 

Implementation Plan to the ECO/ES, and relevant authorities, if required;  

 Keep detailed records of all site activities that may relate to the environment.  

6.1.9.3. Independent Environmental Monitoring Consultant (IEMC)  

In order to minimize environmental impacts during the construction phase of the subproject, 

the Project Owner shall ensure that environmental quality monitoring requirements are 

established for the subproject. An Independent Environmental Monitoring Consultant (IEMC) 

appointed by the CPMU shall carry out the monitoring.  

 IEMC will be responsible for carrying out environmental sampling, monitoring and 

marking report during all stages of the subproject. Environmental quality monitoring will 

be reported periodically to the PMU (every 06 months in the construction and in operation 

phases). 

 IEMC will also supply specialized assistance to the CPMU and the ECO in the 

environmental matters.  

6.1.9.4. Environmental supervision during construction  

During the construction phase, a qualified Construction Supervision Consultant (CSC) 

reporting to the PMU shall carry out the environmental supervision. The CSC is responsible for 

inspecting and supervising all construction activities to ensure that mitigation measures adopted 

in the ESMP are properly implemented and that the negative environmental impacts of the 

Project are minimized. The CSC shall engage a sufficient number of Environmental 

Supervision Engineers with adequate knowledge on environmental protection and construction 

project management to perform the required duties and to supervise the Contractor’s 

performance. Specifically, ES will:  

 Review and assess on behalf of the PMU whether the construction design meets the 

requirements of the mitigation and management measures of the ESMP; 

 Supervise site environmental management system of contractors including their 

performance, experience and handling of site environmental issues, and provide corrective 

instructions; 

 Review the ESMP implementation by the contractors, verify and confirm environmental 

supervision procedures, parameters, monitoring locations, equipment and results;  
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 Report the ESMP implementation status to the PMU and prepare the environmental 

supervision statement during the construction phase; and 

 Approve invoices or payments.  

6.1.9.5. Compliance with legal and contractual requirements   

The constructions activities shall comply not only with contractual environmental protection 

and pollution control requirements but also with environmental protection and pollution control 

laws of the Socialist Republic of Viet Nam.  

All reports on method statements submitted by contractor to the ECO for approval shall also be 

sent to the ES to see whether sufficient environmental protection and pollution control measures 

have been included. 

The ES shall also review the progress and program of the works to check that relevant 

environmental laws have not been violated and that any potential for violating the laws can be 

prevented. 

Contractor shall copy relevant documents to the SEO and the ES. The documents shall at least 

include the updated work progress reports, updated method statements, and the application 

letters for different licenses/permits under the environmental protection laws, and all relevant 

valid licenses/permits. The SEO and the ES shall also have access, upon request, to the site log-

books. 

After reviewing the documents, the SEO or the ES shall advise the ECO and the contractor of 

any non-compliance with the contractual and legislative requirements on environmental 

protection and pollution control for them to take follow-up actions. If the SEO or the ES 

concludes that the status on license/permit application and any environmental protection and 

pollution control preparation works may not comply with the work measure or may result in 

potential violation of environmental protection and pollution control requirements, they shall 

advise the Contractor and the ECO accordingly.  

6.1.9.6. Environmental claims and penalty system 

a) Grievance redress mechanism 

Within the Vietnamese legal framework citizen rights to complain are protected. As part of the 

overall implementation of the subproject, a grievance redress mechanism (GRM) will be 

developed by the ESU of the PMU which will identify procedures, responsible persons and 

contact information. It will be readily accessible, handle grievances and resolve them at the 

lowest level as quickly as possible. The mechanism will provide the framework within which 

complaints about environmental and safety issues can be handled, grievances can be addressed 

and disputes can be settled quickly. The GRM will be in place before the subproject 

construction commences.  

During the construction, the GRM will be managed by the contractor under the supervision of 

the CSC. The contractors will inform the affected communities and communes about the GRM 

in place to handle complaints and concerns about the subproject. This will be done via the 

Information Disclosure and Consultation Process under which the contractors will 

communicate with the affected communities and local authorities through meetings (at least 

once every quarter) and will publish monthly project documents, through local media, with 

notices about upcoming plans of the subproject. 
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All complaints and corresponding actions undertaken by the contractor will be recorded in the 

subproject safeguard monitoring report. Complaints and claims for damages could be lodged 

as follows: 

 Verbally: direct to the CSC and/or the contractor safeguard staff or representative at the 

subproject office. 

 In writing: by hand-delivering or posting a written complaint to the address specified. 

 By telephone, fax, e-mail: to the CSC, the contractor safeguard staff or contractor’s 

representative. 

Once receipt of a complaint, the CSC, contractor safeguard staff or representative will register 

that complaint in the complaint file and maintain log of events pertaining to it thereafter, until 

its resolution. Immediately after receipt of complaint, three copies of the complaint will be 

made. The original will be kept in the file, one copy will be used by the contractor’s safeguard 

staff, one copy will be forwarded to the CSC, and the third copy to the PMU within 24 hours 

of the complaint being made. 

Information to be recorded in the complaints log will include: 

 The date and time of the complaint. 

 The name, address and contact details of the complainant. 

 A short description of the issue of complaint. 

 Actions taken to address the complaint, including persons contacted and findings at each 

step in the complaint redress process. 

 The dates and times of the complainant contacted during the redress process. 

 The final resolution of the complaint. 

 The date, time and manner in which the complainant was informed thereof. 

 The complainant’s signature when a resolution has been obtained. 

Small complaints will be dealt with within one week. Within two weeks (and weekly thereafter), 

a written reply will be delivered to the complainant (by hand, post, fax, e-mail) indicating the 

procedures taken and progress to date. 

The main objective of this mechanism will be to resolve an issue as quickly as possible by the 

simplest means involving as few people as possible, at the lowest possible level. Only when an 

issue cannot be resolved at the simplest level and/or within 15 days, will other authorities 

become involved. Such a situation may arise, for example, when damages are claimed and the 

amount to be paid cannot be resolved or the cause of the damages determined. 

World Bank Grievance Redress Mechanism: Communities and individuals who believe that 

they are adversely affected by a World Bank (WB) supported project may submit complaints 

to existing project-level grievance redress mechanism or the WB’s Grievance Redress Service 

(GRS). The GRS ensures that complaints received are promptly reviewed in order to address 

project-relating concerns. Subproject affected communities and individuals may submit their 

complaints to the WB’s independent Inspection Panel which determines whether harms 

occurred or could occur, as a result of WB non-compliance with its policies and procedures. 

Complaints may be submitted at anytime after concerns have been brought directly to the WB’s 

attention, and Bank Management has been given an opportunity to respond.  For information 
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on how to submit complaints to the World Bank’s corporate Grievance Redress Service (GRS), 

please visit www.worldbank.org/grs. For information on how to submit complaints to the World 

Bank Inspection Panel, please visit www.inspectionpanel.org. 

b) Penalty system 

In the compliance framework, if non-compliance with environmental regulations are discovered 

by the ECO/CSC/ES/IEMC during the site supervision, 2% values of interim payment of the 

contractor of this month will be held back. The Contractor will be given a grace period 

(determined by CSC/ES) to repair the violation. If the Contractor performs the repair within the 

grace period (confirmed by the CSC/ES), no penalty is incurred and keeping money will be 

pay. However, if the Contractor fails to successfully make the necessary repairs within the grace 

period, the Contractor will pay the cost for a third party to repair the damages (deduction from 

keeping the money).   

In case, the IEMC/CSC/ES detect non-compliance with environmental regulations of the 

contractor, they will be responsible for payment to repair the violation. 

6.1.10. Reporting arrangements 

The ESMP monitoring and reporting requirements are summarized in Table 6.8. 

Table 6.8: Regular reporting requirements 

 Reports prepared by Submitted to Frequency of reporting 

1 Contractor to prepare C-

ESMP  

CPO Once before the construction 

commences  

2 Contractor to prepare 

monthly report 

CPO Monthly  

3 Construction Supervision 

consultant (CSC) 

CPO Weekly and monthly 

4 Community Monitoring CPO When the community has any 

complaint 

5 CPO WB Every six-month  

2.28 CAPACITY BUIDLING PROGRAM  

6.1.11. Safeguard Management Capacity of the Implementing Unit 

CPMU/CPO under MARD has numerous year experience in implementation and management 

of ODA projects including safeguard, social and environmental related issues/topics. The 

CPO’s staffs have experiences in organizing and conducting communities’ awareness-raising 

communication campaigns and surveys about clean water, sanitation, climate change 

adaptation, disaster risk reduction, sustainable managemant and operation of drainage and water 

supply systems, public and school toilets etc. The CPMU/CPO staff and management have been 

familiarised with the project’s potential environmental issues, impacts and risks as well as 

mitigation measures and management plan through their engagements during the preparation 

of the REA, ESMF, ESIA for subproject under MK-ICSRL. CPMU arranged and actively took 

part in field survey and two rounds of public consultations during the preparation of subproject 

1 project under ICSRL safeguard documents including ESIA and RAP. At early stage of 

subproject 1 preparation, the CPMU has also asigned staffs with relevant qualifications to be in 

charge of social and environmental aspects of the Project. 

http://www.worldbank.org/grs
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In addition, under the ICSRL Project, Project Implementation Consultant (PIC) has been 

included to support and provide guidance and safeguard compliance. Under PIC, the 

experienced Environmental specialist has been mobilized and supported the safeguard 

implementation for all subprojects of ICSRL. Therefore, during the implementation of this 

subproject 1, Environmental specialist of PIC will contintue to provide the support the 

Environmental safeguard compliance of all stakeholders namely, CPMU/CPO, CSCs, IEMC, 

contractors…etc. 

6.1.12.  Safeguard Capacity Building Program  

During implmentation PMU’s will mobilize Construction Supervision Consultant (CSC) who 

will also be in charge of environmental supervision during construction phase, and contracting 

of an Independent Environmental Monitoring Consultant (IEMC) who will provide some 

trainnig activities and checking on compliance, and the expected close supervision by the Bank 

Task Team during operation phase. 

Table 6.7 provides a typical training program on safeguards policies. PMU & IEMC with the 

help of the Technical Assistance Team will provide training for contractors, CSC and other 

groups.  

-  Trainee groups: the PMU staff, the ESU department staff, the field engineers (FE), 

construction supervision consultants (CSC), the building contractors, representatives of 

relevant stakeholders and local communities in the project area. The contractors take 

the responsibility for training workers and drivers. 

- Training Schedule: Training will be given at least one month before performing the first 

construction contract. Subsequent training sessions can be modified to suit the 

construction schedule for project components.   

- Frequency of training: The basic training programs given in the table below will be 

provided every 6 months annually, and the contents will be updated and tailored to items 

to be implemented. Training programs for PMU staff are expected to start as first 

contract mobilization and continue in the 6 month basis. Three-day training for CSC 

and contractors is also planned to take place twice a year for at least 2 years.  

Table 6.9: Advanced training program on environmental monitoring 

I. Target group PMU, CSC, CONTRACTORS, REPRESENTATIVES OF LOCAL 

WARDS/COMMUNES, COMMUNITIES,  

Training course Implementation of mitigation measures 

Participants CSC; construction engineers, site construction field manager. staff in charge of 

environment issues, the contractor; representatives of local authorities; 

representatives of urban groups 

Training frequency  Shortly after awarding contracts to the contractors with updates on demand 

Duration Three-day training for CSC and contractors, and two-day training for others 

Content  Overview of the overall environmental monitoring; 

 Requirements of environmental monitoring; 

 The roles and responsibility of the contractors and CSC; 

 The content and method of environmental monitoring; 

 Reaction and risk control; 

 Introducing monitoring forms and instructing on filling out forms and 

reporting incidents; 



 

258 

 

 Other issues to be determined 

 Preparing and submitting reports 

Responsibility With the help of technical assistance teams, PMU, IEMC implement safeguards 

policies. 

II. Target group COMMUNITIES / WORKERS 

Training course Safety and environmental sanitation 

Participants Representatives of workers (team leaders) working directly for the project 

components 

Training frequency  As appropriate 

Duration One day of presentation and one day of on-site presentation 

Content  Brief presentation on safety issues and overview on the environment; 

 Key issues requiring the attention of the community and construction workers 

to mitigating safety risks (land roads, waterways, equipment, machinery, etc.) 

as well as reducing pollution (dust, exhaust gases, oil spills, waste 

management, etc.); 

 Management of safety and environmental sanitation on site and at workers’ 

camps; 

 Mitigation measures applied on site and camps; 

 Safety measures for electricity, mechanical engineering, transportation, air 

pollution; 

 Methods of dealing with emergency situations; 

 Other issues to be determined 

Responsibility Contractors, PMU with the assistance of IEMC 

2.29 ESTIMATED ESMP COST 

The ESMP cost will comprise: (a) cost for resettlement and land acquisition; (b) cost for 

implementation of the mitigation measures by the contractors; (c) cost for supervision by the 

CSC; (d) cost for the Inderpendently Environmental Management Consultant (IEMC) including 

monitoring of environmental quality and training; (e) cost for water quality/ecology monitoring 

during operation for at least 2 years; and (f) supervision and safeguard management costs 

incurred by the PMU/CPO;  All costs will be included as the subproject cost as shown in Table 

6.10. 

Cost for the implementation of the mitigation measures during construction will be part of the 

contract costs while the costs for monitoring by the CSC will be part of the construction 

supervision contracts. 

 Cost for the IEMC and monitoring of environmental quality during construction is included 

in the subproject cost. 

 Cost for PMU’s operations relating to the ESMP are provided for in the subproject 

management budget of the PMU.   

 Cost for technical assistance to minimize potential negative impacts during construction and 

operation phases, including the development of water supply system operation in 

consultation with the water users and stakeholders.  

It is estimated that the ESMP implementation cost (excluding those to be included in civil works 

contract and CSC contract and RAP) will be about VND 2,413,920,000 over a 12 months 

period. 
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Table 6.10: The cost for the ESMP for the entire subproject 

Activities  Sources of fund  Total cost (VND) 

(a) Resettlement and land 

acquisition 
Part of subproject cost  

(b) Mitigation measures during the 

construction phase 
Part of contract cost  

(c) Safeguard monitoring during the 

construction phase (12 months x 5 

million VND/months x 5 sites) 

Part of CSC contract cost 
300,000,000 

(d) Independently Environmental 

monitoring consultant (IEMC) (5 

experts x 6 person month/year x 27 

milion/month=  

Part of subproject cost 

810,000,000 

(e) Environmental monitoring in the 

entire subproject (see in Table 6.5) 

Part of subproject cost 
1,033,920,000 

(f) PMU environmental staff (12 

months x 10 million VND/months 

x 2 staffs) 

Part of subproject cost (in kind) 
240,000,000 
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CHAPTER 7. PUBLIC CONSULTATION AND DISCLOSURE 

In the ESIA process, information disclosure and public consultation on environment ensures 

the acceptance of local authorities, local NGOs and local affected people in the subproject area. 

Public participation is one of basic conditions that ensure the local authority and community’s 

support for project and take their view into account. Through public consultation, unidentified 

environmental adverse impacts and mitigation measures can be recognized and included in 

ESIA report. In fact, if community takes part early in the project preparation, the relationship 

between community and project officials becomes closer. Thereafter, the community can 

continue to contribute their feedback and any concerns they may have during project 

implementation. 

2.30 OBJECTIVES OF PUBLIC CONSULATION  

The World Bank’s policy (OP/BP 4.01) on environmental impact assessment requires that the 

Project Affected People (PAPs) and local authorities to be provided with notification and 

consultation during the preparation of ESIA report.  

Public consultation (in the preparation of ESIA report for the subproject) must comply with the 

requirements in the Government’s Decree No. 40/2019/ND-CP dated 14 February 2019 on 

environmental protection planning, strategic environmental ssessment, environmental impact 

assessment and environmental protection plan,  

Objectives of public consultation: 

 The consultation with the participation of local authorities and local people in the 

subproject site during the preparation and implementation of ESMP and ESIA is to 

provide essential information for further understanding about the project, impacts of the 

subproject implementation and potential mitigation measures for the subproject; 

 Clarify issues discussed in the beginning period of the project; 

 Inform benefits achieved when the project is implemented; 

 State responsibilities and awareness of stakeholders, beneficiary people in the project 

site during the project implementation; 

 Encourage the community participation in determining the environmental impacts of 

the project. 

 Collect information about demands as well as correspondences of local people and 

authorities in the construction and recommendation in order to mitigate environmental 

impacts or considering adjustment in the technical design phase. 

2.31 SUMMARY OF PUBLIC CONSULTATION PROCESS  

The Subprojec 1 (under the MDICRSL project) is a Category A project, thus it was required by 

Bank safeguard policy to carry out the public consultation at least twice during the ESIA 

process. The technical consultants and environmental consultants collaborated closely with 

CPO, local authorities and community in affected areas to perform these two public 

consultations in order to meet the WB’s requirement. 

- The first round: As soon as environmental screening is completed and before TOR for 

ESIA 

- report is finalized. 

- Second round: After the first draft of EIA report is prepared. 
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7.1.1. First Public Consultation with the communities which are directly affected by the 

subproject 

The subproject owner has collaborated with the local authorities to conduct consultations with 

affected communities including: 

- People affected by the construction of the river embankment on October 28, 2019 to 

November 1, 2019 at the People's Committees of the communes. The participants 

include: affected communities and mass organizations of Chau Phong commune, Tan 

Chau town and My Khanh commune, Binh Khanh ward, Long Xuyen city in  An Giang 

provice. 

- People affected by the construction of the wavebreakers /wavebreakers to protect 

landslides, restore critical protection forests along the coasts from November 4 2019 to 

November 8, 2019 at the People's Committees of Tan Thanh commune, Dong Hung A 

commune, Van Khanh Dong commune (An Minh, Kien Giang): affected communities 

and mass organizations of the affected communes in Nguyen Huan, Đầm Dơi district  

and Dat Mui commune, Ngoc Hien district, Ca Mau province 

The list of participants and minutes of public consultation meetings are attached in Appendix 

4. The public consultation photos are in Appendix 5. 

The content of the subproject public consultations with the community and local authorities is 

as follows: 

- Dissemination about the subproject information, including locations and work-items in 

the subproject area. 

- Introduction of the environmental protection regulations by the Government and the 

Donor when the subproject is implemented. 

- Analysis of impacts caused by subproject activities on the natural environment, social 

environment, land acquisition impacts, impacts on production and daily life of people, 

etc. 

- Presentation of solutions to overcome and control negative impacts on the environment, 

society, and production of people....when the structure items of the subproject are 

implemented. 

- Presentation of plans for environmental management, control and protection during the 

preparation, construction and operation of the subproject works. 

- The subproject owner committed to complying with the environmental protection 

regulations when implementing the subproject, adhering to the management and 

technology solutions as well as the management of the compliance with the mitigation 

measures mentioned above by the construction contractors. 

- The representatives of the subproject owner answered people’s feedback and commited 

to implementing the environmental protection measures brought about in the 

consultations 

7.1.1. Second Public Consultation at local communities which are directly affected by 

the subproject 

After completing the first draft of ESIA report, ESIA has been consulted with the People's 

Committees and the Fatherland Front of the communes (Chau Phong commune, Tan Chau town 

and My Khanh commune, Binh Khanh ward, Long Xuyen city in An Giang provice, Tan Thanh 

commune, Dong Hung A commune and Van Khanh Dong commune, Kien Giang; Nguyen 
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Huan and Dat Mui commune, Ca Mau province). In this regard, ESIA report has been sent to 

the People's Committees and the Fatherland Front of the communes namely Chau Phong 

commune and My Khanh commune - Binh Khanh ward (An Giang), Nguyen Huan commune 

and Dat Mui commune (Ca Mau), Tan Thanh commune, Dong Hung A commune and Van 

Khanh Dong commune (An Minh, Kien Giang) to organize community consultation meetings 

that are directly affected by the subproject. 

In addition, the thorough consultation was held with the Management Board of Mui Ca Mau 

National Park who directely impacted by the wave breaker construction in Vam Xoay area (the 

Ramsar site). During the consultation, the content of ESIA including the alterntives and 

mitigations have been consulted with the leader of Management Board of Mui Ca Mau National 

Park. The suggestion and recommendation of Management Board of Mui Ca Mau National 

Park have been then incoperated into the final ESIA.  

7.1.2. Opinions and commitments of the subproject owner on the recommendations and 

requirements of the concerned agencies, organizations, and communities 

The subproject owner welcomes all opinions from the local authorities and communities, 

commits to apply all measures as set out in the report, and all responses from the consultations 

were included in the design and the ESIA report of the subproject. 
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Table 7.1: Summary of public consultation results in An Giang 

No. Work-items Locations 

Community 

consultation 
Participants Content Opinions of participants 

Feedback of 

participants 

Male Female 

1 

Hau river 

anti-erosion 

embankment

, Chau Phong 

commune 

section (l = 

2.5km) 

 In Vinh Loi 2 

and Vinh Tuong 

1 hamlets, Chau 

Phong and Tan 

Chau communes 

29 7 

- Representatives of 

local authorities and 

local unions: 

Farmer's Union, 

Women's Union, 

Fatherland Front, 

Youth’s Union ...; 

- Representatives of 

EM households 

affected and 

benefited by the 

subproject; 

- Representative of 

PMU and 

- Representative of 

Consulting 

Company. 

1.Project introduction: 

- Introduction about the subproject 

(objectives, locations, scales and 

plans...). 

- Introduction of government and 

WB's regulations on social and 

environmental safeguards. 

- Introduction of technical proposals 

of the subproject in 03 communes. 

- Presentation of impacts from the 

implementation of the anti-erosion 

embankments on the natural 

environment, social environment, 

impacts from land acquisition, 

impacts on production and living 

activities of people... 

- Presentation of solutions to 

overcome as well as control 

negative impacts when preparing the 

construction of the embankments 

under the subproject to the 

environment and society and 

production activities of people... 

2.Consultations with the communities 

and their needs for the project 

implementation, mitigation measures 

and compensation plans to social 

environmental impacts. 

- People agree with the 

subproject construction policy 

because this is an important 

river section and it is being 

seriously eroded. 

- The subproject developers 

should carefully survey, 

measure and use solutions to 

minimize land acquisition 

impacts on households. 

- The subproject 

implementation affects people 

living along the canal. 

- People agree with the proposal 

of measures to minimize 

environment impacts during 

the construction (dust, noise, 

traffic safety). 

- Information about the 

subproject implementation 

plan and schedule should be 

notified for the people 

- Ensure traffic safety during the 

construction process. 

- The Project Owner will 

take solution with less 

impact on land 

acquisition. 

- Other people's opinions 

were reflected in the 

mitigation measure 

section of the ESIA 

report (dust, noise, traffic 

safety, notice to people 

before construction). 

2 

Long Xuyen 

city anti-

erosion 

embankment

, section 

from Ton 

Duc Thang 

bridge to 

Dung canal 

(L = 2km) 

Binh Khanh 

ward, Long 

Xuyen city 

15 5 

My Khanh 

commune, Long 

Xuyen city 

13 15 

  Total    57 27 
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Table 7.2: Summary of public consultation results in Kien Giang 

N

o. 
Locations 

Community 

consultation 

Total Participants Content Opinions of participants 
Feedback of 

participants 

Male 
Fema

le 

     
- Representati

ves of local 

authorities 

and local 

unions: 

Farmer's 

Union, 

Women's 

Union, 

Fatherland 

Front, 

Youth’s 

Union ...; 

- Representati

ves of EM 

households 

affected and 

benefited by 

the 

subproject; 

- Representati

ve of PMU 

and 

- Representat

ive of 

Consulting 

Company. 

1.Project introduction: 

- Introduction about the subproject 

(objectives, locations, scales and 

plans...). 

- Introduction of government and WB's 

regulations on social and environmental 

safeguards. 

- Introduction of technical proposals of 

the subproject in 03 communes. 

- Presentation of impacts from the 

implementation of the anti-erosion 

embankments on the natural 

environment, social environment, 

impacts from land acquisition, impacts 

on production and living activities of 

people... 

- Presentation of solutions to overcome 

as well as control negative impacts 

when preparing the construction of the 

embankments under the subproject to 

the environment and society and 

production activities of people... 

2.Consultations with the communities and 

their needs for the project 

implementation, mitigation measures and 

compensation plans to social 

environmental impacts. 

- People and representative of commune 

leaders agreed with the subproject. It is 

suggested to implement the subproject as 

soon as possible because these areas are 

suffering from serious coastal erosion 

(currently the forest belt remains 50m, 10 

years ago it was 200-500m). 

- There are certain impacts on aquaculture in 

the construction process but is not large. 

People support because it ensures long-

term production (afforestation, expand 

farming, aquaculture with boldly 

investment). 

- It is recommended to build embankments 

about 300m from the existing banks (150m 

as proposed is too close) to have more 

aquaculture areas that can be protected 

after the works come into operation. 

- Measures must be taken so that the 

construction process does not obstruct the 

travel by boats of people. 

- Notification of construction before 90 days 

to let people arrange their harvesting 

aquatic products (clams, snails) should be 

implemented. 

- Suggest to use of mud (dredged during 

construction) to create mudfats, reduce 

transportation costs, and avoid 

environmental pollution. 

- Discuss with the 

design company 

to calculate the 

farthest offshore 

locations of the 

works that can 

both ensure the 

creation of 

mudflats and 

meet the 

technical 

requirements. 

- Suggest the 

design company 

to build open 

embankment 

solution that does 

not obstruct 

traveling by 

boats. 

- People’s 

suggestion and 

mitigation are 

consulted in the 

mitigation 

measures of the 

ESIA report. 

2 Tan Thanh 18 4 22 

3 
Dong Hung 

A 
26 5 31 

4 
Van Khanh 

Dong 
10 2 12 

Total 64 16 80 
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Table 7.3: Summary of public consultation results in Ca Mau 

No. Locations 

Community 

consultation 
Total Participants Content Opinions of participants Feedback of participants 

Male 
Fema

le 

1 

In the 

territory of 

Mai Hoa 

hamlet, 

Nguyen 

Huan 

commune, 

Dam Doi 

district 

23 3 26 
- Representative

s of local 

authorities and 

local unions: 

Farmer's 

Union, 

Women's 

Union, 

Fatherland 

Front, Youth’s 

Union ...; 

- Representative

s of EM 

households 

affected and 

benefited by 

the subproject; 

- Representative 

of PMU and 

- Representative 

of Consulting 

Company. 

1.Project introduction: 

- Introduction about the subproject 

(objectives, locations, scales and 

plans...). 

- Introduction of government and 

WB's regulations on social and 

environmental safeguards. 

- Introduction of technical proposals 

of the subproject in 02 communes. 

- Presentation of impacts from the 

implementation of the 

wavebreakerson the natural 

environment, social environment, 

impacts from land acquisition, 

impacts on production and living 

activities of people... 

- Presentation of solutions to 

overcome as well as control 

negative impacts when preparing 

the construction of the 

embankments under the subproject 

to the environment and society and 

production activities of people... 

2. Consultations with the 

communities and their needs for the 

project implementation, mitigation 

measures and compensation plans to 

social environmental impacts. 

- The coastal erosion situation in 02 

communes is quite serious. Nguyen 

Huan commune has Ho Guoi estuary 

area which is in the serious erosion 

rate, averaging about 20m/year. In 

Dat Mui commune, in the recent 3 

years (2016, 2017, 2018), people have 

to relocate due to erosion (40 

households), the current forest belt 

remains only 50m (previously it was 

about 500-1000m), particularly in the 

recent 5 years, in some places sea 

water approaches 300-400m inland. 

The leaders of the People's 

Committees of 02 communes and 

people think that the subproject 

construction is very urgent. 

- The construction of the embankments 

is in the sea (100-150m far from the 

coasts), land acquisition is not 

required but it likely temporarily 

affect aquaculture (clam, oysters) and 

fishing of some households which is 

only during construction. However, 

the construction of the embankments 

is very necessary in order to ensure 

- Appropriate compensation 

and support policies for 

affected households are 

required. 

- The subproject 

construction plans, 

schedules and progress 

will be informed in order 

that people can arrange 

suitable time for 

transportation. 

- People's opinions on the 

mitigation measures are 

reasonable, which will be 

included in the 

environmental 

management program as 

well as the environmental 

monitoring program of the 

subproject during the 

construction. 

2 

In Kinh Dao 

Dong and 

Kinh Dao 

Tay hamlets, 

Dat Mui 

commune, 

Ngoc Hien 

district 

7 2 9 

Total 30 5 35 
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No. Locations 

Community 

consultation 
Total Participants Content Opinions of participants Feedback of participants 

Male 
Fema

le 

the life and safety for people, so 

people fully support the subproject. 

- Information to people about the 

construction plan and progress before 

construction ids required. 

- There are no rare animals and plants 

in the construction areas of 02 

communes. 

- Attention should be paid to regulating 

the traffic to prevent affection to the 

navigation by boats of people. 

- The construction should be from 

February to June due to calm waves, 

which is easier to carry out the 

construction. 
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Table 7.4: Summary of public consultation results with the Management Board of Mui Ca Mau National Park  

No. Work-items Locations Participants Content Opinions of participants Feedback of participants 

1 

  

Vam Xoay 

estuary anti-

erosion 

embankment, 

Ca Mau 

province (L = 

4.87km) 

 

 Dat Mui 

commune, 

Ngoc Hien 

district 

  

- Representativ

es of the 

National Park 

Management 

Board (NP-

MB). 

- Representativ

e of the 

Consulting 

Company. 

1.Project introduction: 

- Introduction about the subproject 

(objectives, locations, scales and 

plans...). 

- Introduction of government and 

WB's regulations on social and 

environmental safeguards. 

- Introduction of technical proposals of 

the subproject in the scope of the 

National Park. 

- Presentation of impacts from the 

implementation of the anti-erosion 

embankment on the natural 

environment, social environment, 

impact on biodiversity and natural 

resources. 

- Presentation of solutions to 

overcome as well as control negative 

impacts when preparing the 

construction of the embankment 

under the subproject to the 

environment and society and 

production activities of people... 

2. Consultations with the NP-MB on 

subproject implementation issues that 

likely affect the Ramsar Convention, 

design solutions, experience of similar 

projects, and mitigation measures to 

social and environment impacts, and 

material transport plans. 

- People agree with the subproject construction 

policy because severe erosion will be 

prevented in mangrove forest area under 

management of the NP. 

- The embankment is built offshore, parallel 

and far from the coast about 100-150m, 

therefore it does not either encroaches the 

forest area or encroaches the strictly protected 

area of the National Park, which does not 

cause deforestation and construction impacts 

are negligible. 

- The construction of the anti-erosion 

embankment surrounding Mui Ca Mau tourist 

site was started in 2011 and put into operation 

in 2014. The total length of the embankment 

is nearly 2,700m. The construction aimed at 

protecting the national landmark, residential 

areas and coastal protection forests in Dat Mui 

coastal area. The total budget of construction 

is VND 220 billion. The construction work 

was designed as a type of centrifugal 

revetment with two rows of piles, similar to 

the proposed subproject but much larger 

because it is combined with making concrete 

road on the revetment surface to make it 

convenient for pedestrians and tourists here. 

Currently, after 5 years of operation, the 

embankment is showing its visible 

effectiveness. The proposed embankment will 

connect closely to the existing one, which will 

help protect the mangrove area of the park. 

- Discussions with the Design 

Consultant about the solution 

of soft open embankment that 

the outside and inside structure 

will use groynes made of onsite 

materials as recommended by 

the National Park Management 

Board to both ensure the anti-

landslide and increase 

sedimentation speed as a 

habitat for the flora and fauna 

development. 

- Other opinions of the NP-MB 

are reflected in the mitigation 

measures section of the ESIA 

report. 



 

268 

 

No. Work-items Locations Participants Content Opinions of participants Feedback of participants 

- People agree with the design solution (2 rows 

of concrete piles and quarry stones in the 

middle of the embankment route like the 

revetment built in 2011), as presented by the 

Consultant. However, it is necessary to study 

that the anti-erosion embankment should be an 

open structure which should not be closed like 

the current revetment in order to increase the 

connection between outside and inside the 

embankment and become good conditions for 

better flora and fauna development. 

- According to the experiences of previous anti-

erosion embankment projects, the 

transportation of construction materials will 

be by barges by sea without going through the 

forest area, which will not affect the mangrove 

forest land. However, care should be taken to 

manage waste from barges that are likely to be 

spilled during the embankment construction. 

- Information about the subproject 

implementation plan and schedule should be 

notified so that the NP-MB can coordinate the 

implementation. 
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2.32 PUBLIC CONSULTANT RESULTS 

7.1.3. Opinions of community representatives 

 After listening the subproject information, the local community representatives considered 

that the subproject is new and they are entirely concur with the subproject construction. 

 During the construction, it is necessary to consider the elevation of the embankment to avoid 

impacts on people's living and it should be located inside but not close to the river. 

 People who lost their land for the embankment construction willing to hand over their land 

to the subproject owner without any compensation for land and buildings on the affected 

land. 

 As the subproject uses public land, environmental and social impacts due to the subproject 

implementation are negligible. 

 Agree with the mitigation measures proposed by the subproject. 

 Detail consultations has been presented in the Table 7.1 to 7.4 below 

7.1.4. Opinions of CPCs 

 Through the consultations about negative impacts by the subproject on the natural and socio-

economic environment in general, we can find that although it affects people’s lives in the 

area but impacts are insignificant. If the subproject is carried out, it will bring great benefits 

to the production and daily life of local people and people agree and support the subproject 

development and expect it to be implemented soon. 

 The content of the ESIA report listed detailed environmental and social impacts, solutions 

and relative mitigation measures must be in line with local conditions. 

 The subproject owner must comply with the mitigation measures proposed in the report. 

 During the construction phase, the construction units must comply with the stipulated 

principles and causet least environmental impacts.  

 All communes and organizations engaging in the subproject, after receiving the document, 

have written comments to the subproject owner as enclosed in Appendix 4.  

7.1.5. Opinions of the Management Board of Mui Ca Mau National Park (NP) 

 The distance from the construction area of the wavebreakers does not encroach on the forest 

area of the NP, so the impact of this item on the NP is negligible. 

 The new embankment will be in close proximity to the existing embankment of the NP 

(which has been built by the government since 2014). It will help protect the mangrove area 

of the NP. 

 The transportation of raw materials by barges does not affect mangrove forest land. 

 Pay attention to the management of waste from barges during construction should be 

implemented. 

 Detail consultations has been presented in the Table 7.4 below 

2.33 INFORMATION DISCLOSURE 

According to the requirements of the Government and the WB, the CPO will disseminate the 

Vietnamese draft of this report at the CPO website and CPO office, DARD office, PPC office, 
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DPC office, and subproject commune offices. The English version of this report will be 

published on the WB’s Infoshop. The official versions of this report will also be disclosed at 

the localities and the Infoshop. 
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CONCLUSIONS, RECOMMENDATIONS, AND 

COMMITMENTS 

1. CONCLUSIONS 

Climate change is strongly developing, which seriously affects the natural resources, 

environment and socio-economic development of An Giang, Kien Giang and Ca Mau 

provinces. The provinces have been facing difficulties and obstacles to the sustainable 

development, namely: 

 Lack of fresh water is the main obstacle to the socio-economic development in 03 

provinces. Freshwater supply for daily life and production there is mainly from 

underground and rainwater. Over exploitation of groundwater makes it decrease and is 

the risk of soil subsidence and salinity intrusion into the underground aquifers which 

are being exploited etc. 

 The status of coastal erosion has been becoming serious. Mangrove forest has been 

declining. As a consequence, livelihoods of coastal people are heavily affected. 

 Ca Mau and Kien Giang areas are newly reclaimed. Due to the low terrain and influence 

of the East Sea and West Sea tides, water transport structures are seriously affected 

The solution of the sea wave-breaking embankments in Xeo Nhau (Kien Giang), Vam Xoay 

and Ho Gui (Ca Mau) does not directly prevent waves from coming shores but helps develop 

mangrove belts to reduce wave energy, which is considered a long-term and stable solution. In 

addition, upgrading the embankments of Hau river and Long Xuyen city (An Giang) in 

combination with transport development contributes to boosting production and helping people 

to actively cope with erratic weather changes, as a radical solution and foundation for people to 

adapt to climate change and sea level rise. However, any construction works contain certain 

impacts on the natural and social environment. Based on the analysis of environmental impacts 

by the subproject, we can make conclusions in two aspects as follows. 

On the positive side:  

 Being active works in adaptation to climate change and sea level rising, they will protect 

people’s production and living inside the embankments. 

 Immediately they prevent loss of forest land due to landslides and erosions and in the 

long run, they will enable to the regeneration of mangrove forests which have been lost 

due to erosion over the years. 

 The embankments will strengthen the natural disaster prevention, improvement of the 

natural environment, ecological environment and biodiversity in the mangrove forests. 

On the negative side: 

 When constructing the subproject, it will permanently acquire 5.075 m2ha of land and 

temporarily permanently 4.3 ha of land. 

 Impact on the water environment (domestic wastewater from workers, rainwater 

washing construction waste, …. into the sea). 

 Impacts on the air environment (due to material transport, dust, exhaust gases of 

construction vehicles, transportation of materials, odors ... operation of construction 

equipment causing noise) will affect the activities of local people. 
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 Impacts on the society (workers from other places have different customs from local 

people, an increase of living activities ...) will affect the psychology of people; and 

informal information may cause confusion for local people. 

 Environmental incidents may occur like occupational accidents, fire and explosion, 

submersible construction equipment, effects of mine/UXO explosion, epidemics and 

traffic accidents ... 

 When operating the wavebreakers   may incur affecting the ecosystem in the short term 

but may restore and rehabilitate in the longer term due to the protection and aluvi 

accumulation; landslides on the river embankment may affect the transportation of the 

local people. 

The above impacts are counter with the following mitigation measures (as detailed in Chapter 4): 

 During the site clearance, minimize impacts of land acquisition and use public land 

available to build the works. 

 Organize well labor and environmental sanitation to avoid environmental pollution 

caused by workers and construction machinery. 

 Collect and treat solid waste, grease, and wastewater arising during construction and 

operation phases. 

 Implement measures to reduce impacts caused by noise, vibration during the 

construction phase. 

 Implement measures to minimize impacts on the air environment during transportation 

and gathering materials for the construction process. 

 Manage and educate workers in relationships with local people. 

 Widely disseminate to the public the subproject impacts on the environment and propose 

mitigation measures. 

 Propagandize and educate to raise awareness of the protection of works to ensure long-

term operation and protect the environment. 

In addition, the subproject owner committed to being responsible for the environment 

management agencies of the State and local authorities to always carry out commitments and 

solutions in environmental protection. Minimizing, controlling negative impacts must always 

be within the environmental and natural regulations. 

Besides, environmental monitoring should be undertaken to ensure that the subproject activities 

do not cause negative impacts on the environment. Monitoring results will be reported 

periodically to the Ca Mau, Kien Giang and An Giang’s Department of Natural Resources and 

Environment. 

2. RECOMMENDATIONS 

This is a state-invested subproject in service of community-based socio-economic development 

to protect the coasts. Proactive upgrading embankments of Hau river and Rach Gia-Long Xuyen 

canal will protect people’s production and transport infrastructure development. Therefore, the 

environmental impacts caused by the subproject will be minimized with the adequate 

application of proposed mitigation measures. However, if the subproject owner and the 

construction units implement the above solutions alone, it will be very difficult to thoroughly 

solve the problems that arise. Accordingly, there should be the coordination and support of the 

local authorities and the superior level as the People's Committees of Ca Mau, Kien Giang and 

An Giang provinces, the mass organizations at all levels (fatherland front committees, farmers' 

unions, women's Giang, youth unions, police...), as well as the specialized units (Irrigation 
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Departments, Forest Protection Departments, Environment Protection Departments...) in the 

subproject area to coordinate actions within their capabilities and tasks to limit environmental 

impacts to ensure the subproject's effective operation. 

3. COMMITMENTS 

The subproject owner commits to strictly implement measures to minimize the environmental 

impacts as stated in Chapter 4, and the environmental and social management plans described 

in Chapter 5 in accordance with the environmental standards and regulations promulgated by 

the State; and to implement the community commitments as stated in Section 6.3 - Chapter 6 

of this ESIA report. The compliance with the general environmental protection regulations 

relating to the subproject phases is as follows: 

 Report to the subproject CPCs on the content of the decision approving the ESIA report 

together with the copy of approval decision. 

 Public listing in localities of the approved ESIA summary report will be implemented, 

which clearly states the type and volume of wastes; technology and equipment for waste 

treatment; the level of treatment according to the characteristics of the waste compared 

to the standards; and other environmental protection measures. 

 Environmental protection during the construction phase: Measures to mitigate negative 

impacts on the environment caused by the subproject and environmental monitoring in 

accordance with the requirements set out in the approved ESIA report as well as other 

requirements stated in the decision approving the ESIA report will be taken. During the 

implementation of the construction activities of the subproject, changes and adjustments 

in the environmental protection contents and measures will be approved or certified and 

must be reported in writing to Ca Mau, An Giang, Kien Giang DONREs, MONRE, and 

only implemented when written approvals of the competent authorities are issued. 

 Be responsible to cooperate and facilitate the state management agencies in charge of 

environmental protection to supervise and inspect the implementation of the 

environmental protection contents and measures of the subproject; and provide adequate 

information and relevant data when requested. 

 Monitoring and supervision programs will be implemented during the construction and 

operation of the subproject. Funds for environmental monitoring will be prepared by the 

subproject owner. 

 During the subproject implementation, if violating international conventions, 

Vietnamese standards on environment and occurrence of environmental incidents, the 

subproject owner must take full responsibility before the laws.  

 During the preparation, construction and operation phase, the subproject owner will 

implement measures to mitigate adverse impacts on the environment as described in 

Chapter 4. 

 Commitments to implement the environmental protection regulations: 

 Cooperate with local authorities and agencies to execute regulations relating to 

environmental protection in the subproject area. 

 Take full responsibility before Vietnamese law if violating the Vietnamese 

regulations and commit to compensate and remedy environmental pollution if 

environment incidents or risks occur during the subproject implementation. 

 Restore the environment in accordance with the environmental protection law after 

closing the subproject. 
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APPENDIX 

APPENDIX 1. COPIES OF LEGAL DOCUMENTS RELATED TO THE PROJECT 

PRIME MINISTER 

 

Ref.: 736/QD-TTg 

SOCIALIST REPUBLIC OF 

VIETNAM 

Independence - Freedom - Happiness 

 

 

Hanoi, April 29, 2016 

 

DECISION ON  

Approval of “Mekong Delta Integrated Climate Resilience and Sustainable 

Livelihoods” project - WB loan  

 

THE PRIME MINISTER, 

Pursuant to the Law on Organization of the Government dated June 19, 2015, 

Pursuant to the Government's Decree No.38/2013/ND-CP dated April 23, 2013 on 

management and use of Official Development Assistance ODA and concessional loans of 

donors, 

At the proposal of the Minister of Planning and Investment in Document 

No.3120/BKHDT-KTDN dated April 20, 2016, 

DECIDES: 

Article 1.  Approving the “Mekong Delta Integrated Climate Resilience and Sustainable 

Livelihoods” Project - WB loan with the following contents. 

1. General objectives of the project: Enhancing climate change adaptation planning tools, 

improving climate resilience for land and water management activities in the selected 

provinces of the Mekong Delta.  

2. The project includes 05 components: 

- Component I: Strengthening monitoring, analysis and database systems 

- Component II: Flood management in upstream areas 

- Component III: Adaptation to salinity change in estuaries 

- Component IV: Protection of coastal areas in the peninsula 

- Component V: Support for project management and implementation 

3. The project’s main results 

- Regarding the construction and management of data, planning - plans and coordination 

mechanisms for implementation: Building and upgrading the observation network of 

surface water, groundwater and lands in a specific and modern manner; ability to 

integrate, analyze, support decision making; Building a coordination center to cope with 

climate change in Mekong River Delta; Promulgating an inter-provincial and inter-

provincial management and planning mechanism and a coordination mechanism among 
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the ministries, sectors, and provinces, avoiding overlapping of plans and making the 

investment management more effective. 

- Regarding the capacity building for flood management and regulation: Infrastructure in 

flood areas are improved, reducing erosion of semi-dykes, proactively adapting to small 

and big floods in order to increase production in flood seasons and income for people. 

- Regarding the adaptation to salinity changes in the estuary: Increasing the ability to 

redistribute production according to the space to adapt to salinity change and 

exploitation of saline water sources and limited fresh water sources; and Preventing high 

tides which are at the greater and greater risk due to sea level rise. 

- Regarding the protection of the coastal areas in Ca Mau peninsula: Providing solutions 

for coastal protection, afforestation and restoration of the mangrove system; The 

aquaculture production in the region is improved, which focuses on organic shrimp 

farming; Providing fresh water for living; Controling high tides and regulating water 

sources for rice - shrimp production and aquaculture. 

4. Organization of project implementation 

- The Ministry of Agriculture and Rural Development is the coordinating agency for the 

whole project. It is the governing body for Subproject 5 under Component I, Subproject 

1 under Component II, Subproject 6 under Component II – which is regionally 

associated, and supports the project management under Component V. 

- The Ministry of Natural Resources and Environment is the governing body for the 

subprojects: 1,2,3,4, under Component I. 

- The Ministry of Planning and Investment is the governing body for subproject 6, under 

Component I. 

- The People's Committees of the provinces: An Giang, Kien Giang, Dong Thap, Ben 

Tre, Tra Vinh, Vinh Long, Soc Trang, Ca Mau, Bac Lieu are the governing bodies of a 

number of subprojects under the Components: II, III, IV. 

5. Project duration: 06 years from the effective date of the Loan Agreement. 

6. The total capital for the project is USD 384.979 million, of which: 

- ODA funded by WB from concessional loan (IDA): USD 310 million; 

- Counterpart fund: USD 72.547 million; 

- Private fund: USD 2.432 million. 

7. Domestic financial mechanism 

- ODA loan:  

+ 100% of the state budget is allocated for loans implemented by the ministries: Ministry 

of Agriculture and Rural Development, Ministry of Natural Resources and 

Environment, and Ministry of Planning and Investment. 

+ For localities where there are local investment governing subprojects: Re-lending with 

the following rates: Ca Mau (30%), Kien Giang (30%), Dong Thap (30%), An Giang 

(30%), Bac Lieu (20%), Ben Tre (20%) and Soc Trang (20%). 

- Counterpart fund:  

+ 100% of the state budget is allocated for the ministries: Ministry of Agriculture and 

Rural Development, Ministry of Natural Resources and Environment, and Ministry of 

Planning and Investment to carry out the central budget spending tasks. 

+ The localities participating in the project shall allocate Counterpart fund by 

themselves to carry out the contents and activities within the local budget spending 

tasks. 

Article 2. The Ministry of Agriculture and Rural Development shall assume the prime 

responsibility and coordinate with the ministries and localities participating in the project to 

receive comments from the concerned agencies and prepare and approve the Feasibility Study 

Reports and carry out the next steps as prescribed. 
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Article 3. The Ministry of Finance shall carry out the prescribed procedures to reach agreement 

of specific financial mechanisms with localities participating in the project before signing the 

Financing Agreement. 

Article 4. The People's Committees of the participating provinces shall commit in writing on 

the project's re-lending mechanism and the adequate and timely arrangement of counterpart 

fund before the Project Financing Agreement takes effect. 

Article 5. The State Bank of Vietnam and concerned agencies shall implement the next steps 

as prescribed. 

Article 6. This Decision takes effect from the date of signing. 

Article 6. The ministers of: Ministry of Agriculture and Rural Development, Ministry of 

Natural Resources and Environment, Ministry of Planning, Ministry of Finance, the Governor 

of the State Bank of Vietnam and Directors of the relevant agencies and localities are 

responsible for the execution of this Decision./. 

 

 

Recipients: 

- Prime Minister; Vice Ministers; 

- Concerned ministries; 

- State Bank of Vietnam; 

- People’s Committees of concerned provinces 

- Gov.’s office and concerns departments  

- Filing: Office, Foreign Affair Dept., General 

Finance and other concerned Dept. 

FOR AND ON BEHALF OF THE 

PRIME MINISTER 

VICE MINISTER 

 

                   (signed and stamped) 

Pham Binh Minh 

 

 

 

 

 

 

 

 

 



 

 

 

APPENDIX 2. OTHER RELATED DRAWINGS AND MAPS 

River embankment in Chau Phong commune 
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River embankment in Long Xuyen city 
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Breakwaters in Vam Xoay, Ho Gui in Ca mau and Xeo Nhau, Kien Giang 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

APPENDIX 3. ANALYSIS RESULTS OF ENVIRONMENTAL PARAMETERS 

 

  



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 

 



 

 

 

 

 

 



 

 

 

 



 

 

 

 



 

 

APPENDIX 4. PUBLIC CONSULTATION DOCUMENTS 

Public cconsultation in An  Giang 

Location Male Female  

 In Vinh Loi 2 and Vinh 

Tuong 1 hamlets, Chau 

Phong and Tan Chau 

communes 

29 7 

Participants 

- Representatives of local authorities and local unions: Farmer's 

Union, Women's Union, Fatherland Front, Youth’s Union ...; 

- Representatives of EM households affected and benefited by the 

subproject; 

- Representative of PMU and 

Representative of Consulting Company. 

Content: 

1.Project introduction:-  

- Introduction about the subproject (objectives, locations, scales and 

plans...). 

- Introduction of government and WB's regulations on social and 

environmental safeguards. 

- Introduction of technical proposals of the subproject in 03 

communes. 

- Presentation of impacts from the implementation of the anti-erosion 

embankments on the natural environment, social environment, 

impacts from land acquisition, impacts on production and living 

activities of people... 

- Presentation of solutions to overcome as well as control negative 

impacts when preparing the construction of the embankments under 

the subproject to the environment and society and production 

activities of people... 

2.Consultations with the communities and their needs for the project 

implementation, mitigation measures and compensation plans 

Binh Khanh ward, 

Long Xuyen city 
15 5 

My Khanh commune, 

Long Xuyen city 
13 15 

 

 Summary of key comments, concerns Solutions or mitigation measures related to 

environmental risk and impacts 

1 - All participant agreed with the subproject 

construction because this is an important 

river/canal section and it is being seriously 

eroded. However, how is the progress of the 

subproject 

The subproject is expected to be implemented from 

2021-2022 

2 - The subproject developers should carefully 

survey, measure and use solutions to 

minimize land acquisition impacts on 

households. 

- Sure, carefully servey to measure the impact of 

subproject will be conducted. The Project Owner 

will consider the solution with less impact on land 

acquisition. The impacts will be compensated 

reasonably 

3 - The subproject implementation may affect 

people living along the canal during the 

river embankment construction 

- It is confirmed that only minor environmental 

impacts such as dust, noise, more people 

encroachment after embankment construction. 

4 - People agree with the measures to minimize 

environment impacts during the river/canal 

embankment construction (dust, noise). 

- Project owner will ask the contractor to prepare 

CEMP that would include the good practices to 

minimize the environmental and social impact on 

the local people and environment 

5 - Ensure traffic safety during the construction 

process. 

- Yes, the ESMP/CEMP will be incorporated the 

traffic management measures to ensure the traffic 

safety 

6 - Information about the subproject 

implementation plan and schedule should 

be notified for the people 

- Project owner will notify the local authorities and 

people at least 1 month in advance the 

preparation/construction phase 



 

 

 Public cconsultation in Kien Giang 

Location Male Female  

Tan Thanh 

commune 
18 4 

Participants 

- Representatives of local authorities and local unions: Farmer's Union, 

Women's Union, Fatherland Front, Youth’s Union ...; 

- Representatives of EM households affected and benefited by the 

subproject; 

- Representative of PMU and 

Representative of Consulting Company. 

Content: 

1.Project introduction: 

- Introduction about the subproject (objectives, locations, scales and 

plans...). 

- Introduction of government and WB's regulations on social and 

environmental safeguards. 

- Introduction of technical proposals of the subproject in 03 communes. 

- Presentation of impacts from the implementation of the anti-erosion 

embankments on the natural environment, social environment, impacts 

from land acquisition, impacts on production and living activities of 

people... 

- Presentation of solutions to overcome as well as control negative impacts 

when preparing the construction of the embankments under the 

subproject to the environment and society and production activities of 

people... 

2.Consultations with the communities and their needs for the project 

implementation, mitigation measures and compensation plans to social 

environmental impacts. 

Dong Hung A 

commune 
26 5 

Van Khanh 

Dong commune 
10 2 

 

 Summary of key comments, 

concerns 

Solutions or mitigation measures related to 

environmental risk and impacts 

1 - People and representative of commune 

leaders agreed with the subproject. It is 

suggested to implement the subproject as 

soon as possible because these areas are 

suffering from serious coastal erosion 

(currently the forest belt remains 50m, 

10 years ago it was 200-500m). 

The Project owner will try to speed up the project 

preparation and submission to the WB and 

goverment. It is t is expected to be implemented from 

2021-2022 period 

2 There are certain impacts on aquaculture in 

the construction process but is negligible 

compared to the positive impacts. People 

support the project because it ensures long-

term production (afforestation, expand 

farming, aquaculture with longer term 

investment). 

- Project owner will notify the local authorities and 

people at least 1 month in advance the 

preparation/construction phase. This will allow the 

people to collect/harvest the aquaculture product to 

minimize the impact associated with construction 

activities. 

3 - It is recommended to build embankments 

about 300m from the existing banks (150m 

as proposed is too close to coastal line) to 

have more aquaculture areas that can be 

protected after the breakwaters come into 

operation. 

 

- The consultant will discuss with the design company to 

calculate the farthest offshore locations of the works that 

can both ensure the creation of mudflats and meet the 

technical requirements. However, the distance would be 

considered based on technical, geological, 

environmental and social aspects. 



 

 

4 - Measures must be taken so that the 

construction process does not obstruct 

the travel by boats of people. 

- As far as the people know, the solution 

of two centrifuge pile (with rock dropped 

in side) is effective that allowing the 

seawater exchange between in and out. It 

is suggested that the similar technical 

solution should be undertaken 

- To discuss with design company to propose the 

designed solution in the manner that the opened 

break water system should be conducted rather 

than the closed systems. The two-centrifuge pile is 

one of the option and will be prioritized. 

 

5 - Notification of construction before 90 

days to let people arrange their 

harvesting aquatic products (clams, 

snails) should be implemented. 

- Project owner will notify the local authorities and 

people at least 1 month in advance the 

preparation/construction phase 

6 - Environmental friendly construction 

material (melaleuca) should be used  

- Sure, the melaleuca will be used and buy from the 

local supply 

 

 

Public cconsultation in Ca Mau 

Location Male Female  

In the territory of 

Mai Hoa hamlet, 

Nguyen Huan 

commune, Dam 

Doi district 

23 3 

Participants 

- Representatives of local authorities and local unions: Farmer's Union, 

Women's Union, Fatherland Front, Youth’s Union ...; 

- Representatives of EM households affected and benefited by the subproject; 

- Representative of PMU and 

Representative of Consulting Company. 

Content: 

1.Project introduction: 

- Introduction about the subproject (objectives, locations, scales and plans...). 

- Introduction of government and WB's regulations on social and 

environmental safeguards. 

- Introduction of technical proposals of the subproject in 03 communes. 

- Presentation of impacts from the implementation of the anti-erosion 

embankments on the natural environment, social environment, impacts 

from land acquisition, impacts on production and living activities of 

people... 

- Presentation of solutions to overcome as well as control negative impacts 

when preparing the construction of the embankments under the subproject 

to the environment and society and production activities of people... 

2.Consultations with the communities and their needs for the project 

implementation, mitigation measures and compensation plans to social 

environmental impacts. 

In Kinh Dao 

Dong and Kinh 

Dao Tay hamlets, 

Dat Mui 

commune, Ngoc 

Hien district 

7 2 

 

 Summary of key comments, concerns Solutions or mitigation measures related to 

environmental risk and impacts 

1 - The coastal erosion situation in 02 

communes is quite serious. Nguyen Huan 

commune has Ho Guoi estuary area 

which is in the serious erosion rate, 

averaging about 20m/year. In Dat Mui 

commune, in the recent 3 years (2016, 

2017, 2018), people have to relocate due 

to erosion (40 households), the current 

forest belt remains only 50m (previously 

The Project owner will try to speed up the project 

preparation and submission to the WB and 

goverment. It is t is expected to be implemented 

from 2021-2022 period 



 

 

it was about 500-1000m), particularly in 

the recent 5 years, in some places sea 

water approaches 300-400m inland. The 

leaders of the People's Committees of 02 

communes and people think that the 

subproject construction is very urgent. 

2 The construction of the embankments is in 

the sea (100-150m far from the coasts), 

land acquisition is not required but it likely 

temporarily affect aquaculture (clam, 

oysters) and fishing of some households 

which is only during construction. 

However, the construction of the 

embankments is very necessary in order to 

ensure the life and safety for people, so 

people fully support the subproject. 

- Project owner will notify the local authorities and 

people at least 1 month in advance the 

preparation/construction phase. This will allow the 

people to collect/harvest the aquaculture product 

to minimize the impact associated with 

construction activities. 
- Appropriate compensation and support policies 

for affected households are required. 

 
 

3 - Information to people about the 

construction plan and progress before 

preconstruction/construction 

commencing 

- Project owner will notify the local authorities and 

people at least 1 month in advance the 

preparation/construction phase 

3 - There are no rare animals and plants in 

the construction areas of 02 communes. 

- ESMP will be incorporated the worker Code of 

Conduct to stop the encroachment to the mangrove 

forest, particularly in Vam Xoay area. 

4 - Attention should be paid to regulating the 

traffic to prevent affection to the 

navigation by boats of people. 

- Yes, the ESMP/CEMP will be incorporated the 

traffic management measures to ensure the 

waterway traffic safety  

5 - The construction should be conducted 

from February to June due to calm waves, 

which is easier to carry out the 

construction. 

- Project owner will be noted that 

 

 

 

 

 

 

 



 

 



 

 

 



 

 

 

 



 

 

  



 

 



 

 

 



 

 



 

 

APPENDIX 5. PICTURES RELATED TO THE SUBPROJECT 

Publc consultation in An Giang province: 

+ River embankment of Hau river in Chau Phong commune, Tan chau Town 

+ River embankment of Kien Giang-Long Xuyen cannal in Mỹ Khánh commune, Bình Khanh 

ward, Long Xuyen city 

  

  

 
 

 Châu Phong commune  

  

Mỹ Khánh commune, Binh Khanh ward, Long Xuyen city 



 

 

Publc consultation in Kien Giang province: wavebreaker in Xeo Nhau area 

  

Van Khanh Dong commune Đông Hưng A commune 

 
 

Tân Thạnh commune Van Khanh Dong commune 

  
Tân Thạnh commune Tân Thạnh commune 

  

An Minh-An Bien Protection Management  An Minh-An Bien Protection Management  



 

 

Publc consultation in Ca Mau province: 

- wavebreaker in Ho Gui area: Nguyen Huan commune 

- wavebreaker in Vam Xoay area: Dat Mui commune 

 
 

Mai Hoa village, Nguyễn Huân commune Mai Hoa village, Nguyễn Huân commune 

  
Đat Mui commune Đat Mui commune 

  
Đat Mui commune Mui Ca Mau National Park (Ramsar site) 

 

 

Mui Ca Mau National Park (Ramsar site) 



 

 

APPENDIX 6. TERMS OF REFERENCE FOR CONSTRUCTION SUPERVISION 

CONSULTANT (CSC) 

The Construction Supervision Consultant (CSC) is responsible for regular supervision of 

construction activities and make sure that contractors comply with the contractual requirements 

including the requirements in the ESMP and the ESHS. The CSC will assist the CPMUs in 

reporting and maintaining close coordination with local communities. The CSC also monitors 

contractors’ activities daily and incorporates supervision results into the project progress 

reports. The CPMU and the WB will conduct periodic monitoring and incorporates their 

monitoring results in project progress reports and/or safeguard monitoring reports. 

I.1 Scope of supervising environmental-social safeguard implementation: Construction 

sites and surrounding areas. 

I.2 Supervision frequency: Daily 

I.3 Assignment 

The CSC/Consultant assumes the monitoring and supervision, including but not limited to the 

following specific tasks: 

1. Monitoring ESMP implementation 

In the pre-construction phase 

The main tasks in this early phase include, but are not limited to: 

- Review subproject ESIA/ESMP, design documents and specifications to ensure and 

certify in writing that no significant mitigation measures are missed. If any issues are 

found, recommend to the CPMU for appropriate update of ESMP as well as design and 

technical specifications. In the event of actual significant changes in environmental 

impacts, the CSC has responsibility for reporting to the CPMU on updating the ESMP 

and submit it to the PPMU for consideration. 

- Maintain logbook to record any circumstance events or changes that may cause 

environmental impacts and advise the Contractors/CPMU on how to remedy 

consequences of any noncompliance. 

- Coordinate with the EMC to prepare guidelines for the contractor to develop 

contractors’ environmental and social management plan (C-ESMP) in detail including 

requirements in ESMP and ESHS and contractors’ monthly reports for implementing 

C-ESMP and ESHS to submit to the CPMU. 

- Coordinate with the IEMC to assist the CPMU in reviewing and approving C-ESMP to 

make sure that not any commencement of any construction activities is implemented 

until C-ESMP is approved. 

- Coordinate with the IEMC and the CPMU to develop and implement a training program 

for staff who are: Contractor's site inspectors and environmental and social officers. The 

training program is based on the environmental and social requirements of the 

subproject and these requirements should be monitored, checked, paid with special 

attention to the requirements of C-ESMPs and ESHSs. Upon completion of the training 

program, contractors must sign in documents certifying that they understand the 

environmental regulations, C-ESMP, ESHS, compliance framework, health and safety 

obligations. The Consultant will also sign similar documents confirming their 

supervision responsibilities. 

- Provide final evaluation and recommend approving site plans that may affect the 

environment, including material extraction plans and disposal plans, workers' camp 

construction plans, etc. 



 

 

- Monitor environmental/health/occupational safety actions related to site clearance, and 

report. 

In the construction phase: 

- Review and evaluate the implementation of environmental management independently, 

purposely and professionally. Conduct random monitoring and review monitoring 

records of contractors’ environmental and social officers. 

- Conduct regular site inspections, evaluate environmental safeguard measures required 

according to the C-ESMP and contract documents. Assess the effectiveness of 

mitigation measures and the implementation of environmental management activities of 

the subproject. 

- Verify, if necessary, the ability to meet the environmental requirements of construction 

measures (including temporary and permanent structures), plans, designs and 

documents to be submitted in relation to the environment. If appropriate, find and 

propose alternatives with the least environmental impacts and consult with engineers 

and contractors. 

- Verify survey results about non-compliance activities to manage environmental quality 

and the effectiveness of mitigation measures. 

- Provide regular feedbacks on the monitoring results of the PPMU’s environmental and 

social officers based on the ESMP compliance framework. 

- Coordinate with the EMC and the PPMU to conduct training at least every 6 months 

and whenever there are contractors’ new staff on site including PPMU staff; identify 

how to enhance the environmental protection compliance. 

- Instruct contractors to take corrective measures within the prescribed time frame and 

carry out necessary additional monitoring according to the contract procedures, in case 

of non-compliance or complaints. Instruct contractors to implement mitigation 

measures and comply with the procedures specified in C-ESMPs and ESHSs necessary 

in case of non-compliance. Instruct contractors to stop activities that cause adverse 

impacts when contractors fail to comply with the requirements of C-ESMPs and ESHSs 

or remedies guided by the Independent Environmental and Social Monitoring 

Consultant. 

- The CSC shall closely inspect construction activities through daily inspections by 

trolling with visual inspections to identify potential environmental concerns and issues. 

The inspection area must include construction sites and outside areas that may be 

directly or indirectly affected by contractors’ operations. 

- In the event of a breach of the contract specifications or contract conditions, or non-

compliance with C-ESMPs and ESHSs, immediately notify contractors’ chief 

engineers, engineers and environmental, health and safe specialists. Report all violations 

to the PPMU as part of the monthly reports. 

- The Consultant shall keep regularly environment monitoring at construction sites with 

contractors’ social and environmental safeguard officers. This is considered an 

additional training opportunity for contractors' personnel. 

- The contractors’ site offices will be the places to receive complaints from local residents 

about environmental violations such as noise, dust, traffic unsafety, etc. (phone numbers 

for complaining will be notified at sites) and will pass immediately to contractors. 

Contractors’ chief engineers or authorized engineers and environmental and social 

safeguard officers will be responsible for resolving or handling such complaints. The 

Consultant will monitor and confirm that such complaints are handled by contractors in 

the same manner as addressing incidents identified during site supervision. 

- In case, there are unforeseen problems which are not predicted in the C-ESMP or ESIA 

of the project, the Consultant should work closely with contractors and the CPMU’s 

environmental and social officers to finalize adequate solutions. Instruct contractors to 



 

 

update to the C-ESMPs of respective packages and guide the implementation and train 

contractors’ staff. 

- The Consultant shall closely monitor all activities related to landscape restoration in 

such areas as material mines, camps, mixing stations ... to ensure that they are carried 

out in accordance with the required standards. The Consultant will agree with 

contractors on the restoration plan and construction sites will not be used until the 

construction of temporary bridges and roads are completed. 

- The Consultant shall certify monthly claims for payment for environmental activities 

pursuant to respective construction contracts. 

- The Consultant shall prepare weekly, monthly and quarterly monitoring reports on the 

contractors’ effectiveness in implementing C-ESMPs and ESHSs to submit to the 

CPMU. 

2. Monitoring social safeguard implementation 

Based on the approved social safeguard documents including: Project’s Resettlement Policy 

Framework (RPF) and Ethnic Minority Policy Framework (EMDP), Resettlement Action 

Plan (RAP), and Subproject’s Ethnic Minority Development Plan (EMDP), the Consultant 

is responsible for monitoring the implementation and the compliance with the Project's 

Social Safeguard Policy during the project implementation. The Consultant is responsible 

for studying and understanding the contents of these documents to serve the daily social 

safeguard monitoring in the construction sites and nearby areas. 

During the project implementation, the social safeguards monitoring tasks include, but are 

not limited to, to the following. 

Before starting construction 

- The Consultant shall support/participate in public meetings to disseminate and inform 

resettlement policies and grievance redress mechanism. 

- The Consultant shall monitor all data related to the project site clearance and 

compensation (permanent land acquisition, temporary land acquisition or related to land 

lease and land temporary use) to assess the compliance/ noncompliance. 

- The Consultant shall record all cases of complaints and grievances and guide them to 

follow the grievance redress mechanism in accordance with the approved social 

safeguard plan (RAP/EMDP). 

During the construction 

- The Consultant shall make tables to record and check the legality and completeness of 

workers/employees involved in the project (identity cards, permanent 

residence/temporary residence); 

- The Consultant shall make tables to monitor relationships between local authorities and 

people with workers/employees working at the project sites; 

- The Consultant shall make tables to monitor conflicts of interest between workers and 

workers, between workers and construction contractors, between construction 

contractors with local authorities and local people; 

- The Consultant shall monitor local social evils and insecurity order around construction 

sites (if any); 

- The Consultant shall pay special attention to with full records of the gender ratio 

(women) engaged in the labor force as well as ethnic minority households in the project 

construction sites; 

- The Consultant shall pay attention to remind workers to comply with the traffic 

regulations; 

- The Consultant shall support/coordinate with the CPO's Independent Resettlement 

Monitoring Consultant (IMC) in monitoring the approved RAP/ARAP/EMDP 

implementation; 



 

 

- The Consultant shall record all complaints or grievances of people and guide them to 

follow the relevant grievance redress mechanism in the approved Social Safeguard Plan 

(RAP/EMDP); coordinate with the CPMU and relevant units in resolving complaints to 

comply with the provisions of the Resettlement Policy Framework (RPF) and the Ethnic 

Minority Policy Framework (EMPF) that have been approved; 

- Before checking and acceptance to complete the works, the Consultant shall ensure that 

contractors’ soil/site restoration plans are adequately made and all issues related to the 

income restoration program are addressed; 

- The Consultant will keep a logbook documenting all issues mentioned above that cause 

social impacts, contractor compliance/non-compliance and recommendations. The diary 

is also used to record community suggestions and complaints. The logbook must be kept 

and always available for all supervision stages of the involved units in and outside the 

project. 

3. Monitoring labor safety and health implementation 

Contractors must be responsible to their workers and communities; avoid the occurrence of 

infectious diseases (HIV/AISD, sexually transmitted diseases: gonorrhea, syphilis, etc., 

diseases spreading via air, water, and other dangerous diseases: cholera, dysentery, typhoid, 

malaria, dengue fever... and the acute respiratory infection (Covid-19)) on workers and 

communities during the project implementation. The Consultant’s duties include, but are 

not limited to, the following: 

- Confirming that the health check for workers from other places have been organized 

prior to mobilizing them to construction sites, as well as periodic health checks in 

accordance with the regulations on medical examination and treatment for workers are 

implemented. 

- Monitoring construction contractors in guiding workers on measures to prevent 

common infectious diseases and taking initiative in preventing and promptly treating 

epidemics in the project area...; monitoring the implementation of disease prevention 

measures, disease control measures and curing patients. 

- Monitoring contractors to take labor safety and social quarantine measures to prevent 

and control Covid-19 in accordance with the local regulations and the advices of the 

World Bank. 

- Monitoring all construction activities and ensure that contractors comply with contract 

requirements and Vietnam's laws on occupational safety and health and child labor; 

Keeping daily records of monitoring, inspection, supervision results and writing 

monitoring reports on related fields 1 time/month; 

- Immediately reporting to the subproject management officers about worker accidents or 

poor conditions of campsites that affect workers' health and hygiene; 

- Immediately reporting to the subproject management officers about sexual harassment 

or abuse, gender violence or child violence committed by contractors’ workers; 

- Assisting project managers to address any issues related to occupational safety and 

health including monitoring accidents related to the project; 

- Checking the installation of fences, barriers, warning signs on restricted areas around 

construction sites to warn people about possible dangers; 

- Requesting contractors to provide safety measures such as installing fences, warning 

signs, lighting systems to limit traffic accidents as well as other risks for people and 

sensitive areas. 

- Taking notes UXO clearance activities conducted by a competent authority and in 

accordance with the detailed plan approved by the construction engineers, if a 

construction area is at risk of UXO. 

- Maintaining records and reports to provide upon request; coordinating with the 

environmental management/monitoring consultants recruited by CPMU. 



 

 

4. Reports to be submitted  

Weekly monitoring logbook on environment, social, health and safety implementation; 

Monthly monitoring report on environment, social, health and safety implementation 

(according to the form in the appendix) shall be submitted to the Project Management Unit. 

  



 

 

APPENDIX 07: DREDGING MATERIAL MANAGEMENT PLAN (DMMP) 

The Contractor will comply with the environmental, social, safety and health requirements 

(MXAS) outlined in the bidding invitations, which was developed based on the 

recommendations of the Impact Assessment Report/Environmental and Social Management 

Plan (ESIA/ESMP) of the subproject. For the channel excavation for material transport and 

serving construction and dredging, the Contractor will commit mitigation measures and comply 

with the requirements in this DMMP. 

The cost for the DMMP implementation is included in the Contractor’ quotation for the channel 

excavation in the bill of quantity of the Bidding Documents. 

The Contractor will conduct a site survey at the construction site to prepare C-ESMP 

(Contractor's Environmental and Social Management Plan) and update this DMMP to submit 

to the Supervision Consultant and the Project Owner to review and approve them before the 

commencement of construction. 

I. PACKAGE SCOPE AND LOCATION OF DREDGING AREA 

Package CW05 includes the construction of the wave-breaker to build up sedimentation, 

mudflats to prevent landslides. The wave-breaker is 7 km long, from Xeo Nhau canal towards 

Xeo Doi canal in Dong Hung A and Tan Thanh communes, An Minh district, Kien Giang 

province. The distance from the wave-breaker to the shore is 90-150m on average. 

Figure 1: Location of Xeo Nhau coastal wave-breaker 

The wave-breaker structure consists of 2 centrifugal concrete 

piles of type D300A, the length is L = 7m (9m) depending on 

each segment, every distance is 2.1m horizontally, the center-

line distance of the piles is 0.6m. Inside the structure, cajuput 

rafts against subsidence and stones 40x40cm are dropped. The  

pile caps are linked by a system of M300 reinforced concrete 

beams of 50x30cm. The longitudinal beams are linked by a 

horizontal beams system of 40x30cm, with a distance of 3m. 

Figure 2: Typical cross-section 

II. SCOPE OF DREDGING 



 

 

2.1 Construction site 

Because the underwater construction requires a waterway for the transport of material which is 

affected by tidal conditions and the bottom topography of the construction site averages from 

(-0.7) m - (+0) m, it is necessary to excavate a channel to serve the construction. 

2.2 Measures for the channel excavation for transport of construction material and 

serving construction  

According to the design, the channel for transport of construction material and serving 

construction is excavated with the bottom width of (6-8) m. The top width (the water surface) 

of the channel is about (8-10) m. The bottom elevation of the channel is (-1.5m). The length of 

the channel is parallel with 7km-long of the wave-breaker to facilitate the smooth construction. 

The channel is arranged inshore towards the construction site. The distance from the inner edge 

of the construction work to the outer edge of the channel must be > 6m in order to ensure that 

landslide impact due to the channel excavation does not affect the construction work. The 

excavated soil is thrown ashore by construction machine. The distance of tossing soil is > 2m 

above the edge and the width is 10 - 15m inside the channel to minimize soil being sedimented 

by the water flow. The width of the dredged sludge collection strip is 5-6m. 

 

Figure 2: Excavation of the channel 

The requirements for minimizing environmental, social, safety and health impacts and risks are 

outlined later in this plan based on the status quo and the results of the assessment. The 

Contractor shall adhere to those requirements during construction.



 

 

 

Figure 3:  The typical cross section and the layout of the channel excavation for transport of construction material and serving construction
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2.3  Dredging volume 

The total excavation volume is 248,600m3, in which the initial excavation volume is 

124,300m3 and the maintenance and additional excavation volume is 124,300m3 (only used 

when necessary). In fact, during the construction process, it is necessary to monitor and measure 

the sedimentation in the channel, the additional volume of maintenance and excavation is used 

when the channel sedimentation affects the construction process. 

Table  1: Excavated soil components and quantity of the channel for transport of construction 

material and serving construction 

Designed excavated 

soil volume (m3) 

Estimated excavation 

volume of the maintenance 

(m3) 

Total estimated excavation 

volume (m3) 

124,300 124,300 248,600 

III. CURRENT STATUS OF DREDGING AREA 

3.1 Surface water quality 

The measurement and analysis results of the surface water quality during the ESIA/EIA 

preparation show that the regional seawater quality is quite good. The pH ranges from 7.78 to 

8.55. The dissolved oxygen, organic pollution (COD, BOD5), nitrogen and phosphorus 

compounds (NH4
+, NO2

-, NO3
-, PO4

3-) satisfy the environmental standards (QCVN 10-

MT:2015/BTNMT: National technical regulation on sea water quality applicable to coastal 

areas). The total suspended solids (TSS) ranges from 22-35 mg/L, below the permitted 

threshold (50mg/L). The heavy metal parameters (except iron) are also far below the permitted 

threshold. The pH, DO and TSS which are the parameters affecting the activities 

(photosynthesis, respiration), growth and development of organisms in coastal aquatic systems 

should be evaluated and monitored strictly during the construction. The measurement locations 

and sampling points and the analysis results of the surface water quality samples in the 

subproject area in Kien Giang province are shown in the following table.
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Table  2: Sea water quality in the subproject area in Kien Giang province 

No. Parameters Unit 

Analysis results in Xeo Nhau 

QCVN 10 

-MT:2015/BTNMT 
Stage 1 Stage 2 Stage 3 

NB1-XN NB2-XN NB1-XN NB2-XN NB1-XN NB2-XN 

1 Temperature oC 25.5 25.5 24.9 25.1 24.6 24.9 - 

2 pH - 6.85 6.74 6.89 6.83 6. 84 6.88 6.5 - 8.5 

3 DO mg/l 6.5 6.8 6.2 6.6 6.6 6.4 ≥ 5 

4 TSS mg/l 28 25 22 30 29 35 50 

5 TDS mg/l 20460 21570 20290 21340 20315 21367 - 

6 EC µS/cm 31968 33703 31790 32902 31840 32925 - 

7 COD mg/l 14 14 12 10 14 12 - 

8 BOD5 mg/l 5.3 5.1 5.1 4.9 5.4 5.1 - 

9 NH4
+-N mg/l 0.03 0.04 0.05 0.03 0.06 0.05 0.5 

10 NO3
--N mg/l 2.41 2.82 2.28 2.64 2.37 2.58 - 

11 NO2
--N mg/l 0.02 0.01 0.03 0.01 0.05 0.03 - 

12 SO4
2- mg/l 385.2 406.4 410.5 409.8 425.1 416.8 - 

13 Cl- mg/l 13500 13800 12950 13530 12970 13850 - 

14 PO4
3- - P mg/l 0.012 0.013 0.024 0.020 0.029 0.025 0.5 

15 Total P mg/l 0.064 0.071 0.068 0.075 0.070 0.073 - 

16 Total N mg/l 4.60 4.71 4.82 4.77 4.73 4.79 - 

17 Pb mg/l 0.006 4.002 0.008 0.004 0.008 0.006 0.1 

18 Cd mg/l <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 0.01 
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No. Parameters Unit 

Analysis results in Xeo Nhau 
QCVN 10 

-MT:2015/BTNMT 
Stage 1 Stage 2 Stage 3 

NB1-XN NB2-XN NB1-XN NB2-XN NB1-XN NB2-XN 

19 As mg/l <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.05 

20 Hg mg/l <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 0.005 

21 Cu mg/l <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 1 

22 Mn mg/l <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 0.5 

23 Zn mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 2.0 

24 Fe mg/l 0.32 0.37 0.39 0.45 0.41 0.43 0.5 

25 Total grease mg/l <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 - 

26 Coliform MPN/100ml 800 700 630 560 630 530 1000 

27 

Chemical of 

organic chlorine 

group* 

mg/l <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 - 

Symbol Sample locations 
Coordinates 

X Y 

NB1-XN Seawater samples in Xeo Nhau canal, 200 meters from the shore 107786,425 649565,770 

NB2-XN Seawater samples in 10th canal, 1500 meters from the shore 1080484,532 650274,559 
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3.2 Soil/sediment quality 

The soil analysis results in the subproject area in Kien Giang province show that the 

concentrations of metals (Cu, Zn) and heavy metals (As, Cd, Pb, Cr) are much lower than the 

permitted thresholds (QCVN 43: 2017/BTNMT). Pesticide residues in sediment samples are 

also negligible and almost undetected. This indicates that, at present, there is no sign of 

contamination or accumulation of heavy metals in all soil samples at different monitoring times 

in the subproject area. The measurement and analysis result of of heavy metal parameters in the 

sampling locations of soil and sediment is presented in the following table. 

Table  3: The results of soil quality analysis in Xeo Nhau - Kien Giang area 

Locations Symbol 

Analysis results 

As Pb Cd Hg Cu Zn 

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg 

Kien Giang 

TT1-XN 1.3 1.1 1.8 1.5 1.5 1.3 

TT2-XN 16.5 14.8 15.8 15.2 16.4 15.6 

TT1-XN 0.2 0.5 0.3 0.4 0.2 0.3 

TT2-XN 0.02 0.03 0.01 0.02 0.02 0.02 

TT1-XN 21.5 22.4 20.7 21.6 22.5 21.9 

TT2-XN 32.4 31.6 33.3 32.4 30.8 31 

QCVN 43:2017/BTNMT 41,6 112 4.2 0.7 108 271 

Symbol Sample locations 
Coordinates 

X Y 

TT1-XN Seawater samples in Xeo Nhau canal, 

200 meters from the shore 

1077860,425 649565,770 

TT2-XN 
Seawater samples in 10th canal, 1500 

meters from the shore 

1080484,532 650274,559 

As during the ESIA/EIA preparation, soil samples were collected at residential houses in the 

subproject area, the Contractor will be required to collect sediment samples meeting the 

requirements outlined in the Environmental Quality Monitoring Program of this plan. 

3.3. Current status of ecological environment 

3.3.1. Terrestrial creatures 

The field survey during the EIA/ESIA preparation in the mangroves along the coast of An Minh 

district shows that due to the effects of the socio-economic development, the remaining 

mangroves in the projected area become narrow and sparse. Currently there are only about 10 

species of mangroves: Acrostichum speciosum, Avicennia alba, Avicennia marina, Bruguiera 

cylindrica, Bruguiera gymnorhiza, Excoecaria agallocha, Nypa fruiticans, Rhizophora 

apiculata, Sonneratia lanceolatata, and Sonneratia ovata compared with 27 mangrove species 

in Kien Giang province. 
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The project area is a coastal estuary area that has been exploited for a long time by human being, 

so the biodiversity does not appear to be large, although there is still a strip of coastal estuary 

land with natural trees. However, near this area, people have been settling, so trees in this area 

have been exploited and used. Currently, along the seaward dike, there are relatively good 

protective forests with a thickness of between 50 and 1,600m, mainly Avicennia marina and 

Sonneratia lanceolatata. However, in recent years, due to many reasons leading to the abuse of 

some sections of protection forest, it does not attract migratory birds to live here or permanent 

settlement species. Only a few common bird species still reside in this area. 

3.3.2. Water creatures 

Currently, the creature species in the estuary area, along the coast of Xeo Nhau area are popular 

aquatic and marine species, which are widely exploited and raised such as: shrimp, crab, fish, 

mollusks (blood cockles, cockles, sea mussels, clams, ...). Sea crabs are raised mainly in 

combination with shrimp, fish, blood cockles in coastal areas and protection forests. Mollusks 

(blood cockles, cockles, sea mussels, clams) are developed with intertidal and intercropping of 

forests. In addition, the Consultant collected phytoplankton and zooplankton samples for 

analysis in the laboratory. The aquatic sampling locations coincides with the seawater sampling 

locations. 

 

a. Phytoplankton  

 

Phytoplankton species are autotrophic, heterotrophic and mixed plankton that live in 

population. Most phytoplankton species are too small to see visible individuals. However, when 

the number of individuals is sufficiently large, they are very evident in the green coloration of 

the water due to the chlorophyll in them. Phytoplankton have microorganisms that perform 

photosynthesis, and live in sun-affected zones in almost oceans and are mainly afloat in tidal 

currents. 

The phytoplankton species are presented in Table 6. These species are discovered in 4 different 

algae branches, in which the Bacillariophyta are the most diverse. The analysis results show 

that the Bacillariophyta has 42 species, accounting for about 90.48% of the total species. The 

remainders are Thyroid algae accounting for 2.38%, Cyanophyta accounting for 4.76%, and 

Chrysophyceae accounting for 2.38%. Bacillariophyceae species are typical and common in 

brackish water ecosystems, showing the results completely consistent with reality. 

Table  4: Phytoplankton in project area 

No. Algae industry 

Result 

Number of 

species 
Percentage (%) 

1 Cyanophyta 2 4.76% 

2 Chrysophyceae 1 2.38% 

3 Bacillariophyceae 38 90.48% 

4 Thyroid algae  1 2.38% 

Total 42 100% 

b. Zooplankton 

Plankton are heterotrophic (plankton are organisms that live on floating in oceans, seas, lakes, 

ponds etc.). Plankton individuals are too small in size to see by eyes, but some are very large 

like jellyfish. Zooplankton is often drift in tidal and currents. Some are using their mobility to 
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avoid predators or to speed up to prey. The results of zooplankton analysis show 6 species 

belonging to the Rotifera larvae group and some forms of larvae. Generally, zooplankton 

species are not many and are the typical brackish - saline species. In addition, benthic animals 

in the area are mainly mollusks: blood cockles, cockles, clams, sea mussels... which are 

distributed in soft mudflats, with less wind and water circulation. Cockle beaches are often near 

estuaries where there is freshwater inflow and the salt concentration is relatively low. Small 

cockles live on the mud and large cockles can be buried deep in the mud. As cockles are not 

buried deeply in mud, the bottom material is required only about 15cm of soft mud, but it is 

ideal if the mud mixed with a little fine sand. Cockles can live in the littoral and sublittoral areas 

at a few meters deep. The most suitable habitat for cockles is the low tide areas.   

3.4 Current socio-economic and production situation in the subproject area 

The main occupation of the households in the subproject area is agriculture and fishing (shrimp 

and fish aquaculture). In leisure time, people will work as hired labor and men will work as 

masons to increase household income. 

In the subproject area, all communes have medical stations to serve the needs of the people. 

100% of households use electricity for daily activities. The main water sources in these 

communes are rain water and bottled water. The water quality is relatively good for domestic 

use and production. However, in dry seasons, the groundwater level is low, some wells is not 

able to provide enough water for domestic use and production. 

The entire inside area of the West Sea dyke is where people manage brackish water aquaculture, 

mainly extensive shrimp-crab farming. Along the West Sea dyke, people also cultivate 

mollusks. In the protective forest area outside the West Sea dyke, people mainly cultivate 

shrimps and blood cockles under the forest canopy. The coastal alluvial beach is about 500m 

from the shore, back to the sea, people rent water surface to raise mollusks. 

The construction site is located about 200m far from Xeo Nhau fishing port, where 10-15 

vessels circulate every day. 

The fishing port mainly serves as an anchorage and shelter for small local and neighboring 

fishing vessels. According to the statistics, the whole province has about 12,425 vessels of 

which offshore fishing vessels are 3,500 with the average capacity of 340.19 CV/vessel. The 

main design parameters of the fishing port are as follows: 

- Channel outside port: Elevation - 3.2 m 

- Ship yard: Scale of about 3 ha, design bottom elevation - 3.2m 

During the operation of the fishing port, sedimentation does appear, making difficult for large 

vessels to reach the port, except small vessels that can navigate along Xeo Nhau canal. 

The following maps manifest the current land use and some characteristics of the ground 

conditions of the construction area of the project. 

Section 1:  
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Section 2 

 

Section 3 

 

Section 4 
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IV. IMPACTS AND RISKS ON ENVIRONMENT, SOCIETY, SAFETY AND 

HEALTH (MXAS) 

The main MXAS impacts and risks are relating to the dredging and the channel excavation for 

transport of construction material and serving construction as follows. 

1. Water pollution and impacts to aquatic life 

The dredging may affect the water quality, including: 

- Mixing bottom sludge: as the dredging increases the turbidity and suspended solids 

(TSS) and contaminant components from sediment. The turbidity will hamper the 

photosynthesis of aquatic organisms, leading to a decrease in dissolved oxygen (DO) in the 

water. Increased turbidity and suspended solids will interfere with the respiratoria of aquatic 

organisms. If this effect occurs continuously for a relatively long time, it will affect the balance 

of the coastal aquatic system connecting with the coastal mangrove ecosystem. Too high 

turbidity will also affect the survival and growth of aquatic organisms and aquatic animals.  

- As the main components of domestic wastewater are suspended solids, organic matters, 

nitrogen, phosphorus, and coliform bacteria. Construction waste such as wastes from vessels, 

construction materials, and other waste, if discharged directly into the sea, will pollute water 

and bottom sediments. 

- Although waste and wastewater from workers are estimated to be small, measures are 

needed to ensure adequate hygiene. 

2. Impacts on water users and navigation 

The wave-breaker construction site is 100-120m from the coastline. The starting point is about 

200m from Xeo Nhau fishing port. The Googlemap map shows the construction location and 

affected area. 

The dredging of the channel causes turbidity in the water area near the construction site, which 

likely affect the coastal aquatic life and the intake of water into the aquaculture ponds. Although 

people have pre-settling ponds before taking water into raising ponds, high turbidity will affect 

the efficiency and energy consumption of pumps. Taking water with a high concentration of 

suspended solids will increase waiting time before use, causing sedimentation and increasing 

volume of dredging ponds. Influence of iron content in soil and sediment, when dredging the 

channel for transport of construction material and serving construction will flow along the water 

flow, increasing metal content, affecting water sources taken into aquaculture. 
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3. Impacts on waterway traffic 

When we dredge the channel and the wave-breaker, using barge transport of materials and 

machinery through the subproject area may disrupt or increase traffic risks for vehicles entering 

and leaving the fishing port. The level of impact is relatively small because: (i) the number of 

fishing vessels in and out of Xeo Nhau fishing port is not many (10-15 vessels/day); (ii) the 

construction location that is closest to the fishing port is 200m. Traffic control and safety 

measures will be applied during construction. 

4. Risk of occupational unsafety and health problems during construction on water 

Falling into water and drowning or being swept away by water are the hazards that are always 

present when working on or next to water. Working in the conditions directly affected by such 

weather factors as sunshine, wind and waves also affects workers' health. The Contractor is 

required to fully comply with the requirements of occupational safety and health during the 

construction.  

5. Other risks and issues 

 

In addition to the dredging and construction of the channel, the Contractor's main job is to 

construct the wave-breaker on the offshore sea. Therefore, the concentration of workers, 

construction materials, machinery and equipment of this package will also cause impacts and 

risks to the marine and coastal environment as follows: 

- The piling, dropping rocks may increase the turbidity of the water source but is not 

significantly. In addition, water in the construction area may be affected by sulfate 

cement used in marine area. If cement (or concrete mortar) falls into the water, apart 

from setting, it will increase the acid in water, affecting the water intake for aquaculture. 

- Oil, grease, and inorganic waste from barge and construction machinery may leak and 

drift along with rainwater and pollute the seawater. 

- If the plastic films used in the formwork of concrete components are not removed from 

the structure before being moved to the construction site, it will contribute to increasing 

plastic pollution for the ocean. 

- Workers can be involved in hunting, captivity or using wildlife products (especially 

birds in the area). 

- Risk mitigation measures, the above impacts are also incorporated into the mitigation 

measures section of this DMMP and the Contractor must comply it strictly. 

V. MITIGATION MEASURES 

The Contractor will take necessary measures to minimize environmental, social, safety and 

health impacts and risks throughout the contract term. Below are the minimum requirements 

relating to dredging the channel for transport of construction material and serving construction 

and some relating works. 

General mitigation measures 

- At least 1 month prior to the commencement of the construction, the Contractor shall 

coordinate with the Project Owner and the Supervision Consultant to notify the construction 

schedule to An Minh - An Bien Protection Forest Management Board, local authorities, local 

people and enterprises, the management and operation units of in-field water works to prevent 

risks/incidents and negative environmental, social, safety and health impacts to let: ( i) people 

are proactive in planning water and use of water surface (water intake, mollusk farming and 



 

321 

 

water traffic); (ii) the management and operation units of aquaculture water culverts can open 

and close the in-field culverts appropriately so that the turbid water does not diffuse into the 

aquaculture area. 

- Establish and maintain boundaries of construction areas (arrange floating buoys), especially 

when dumping excavated/dredging materials during construction. Construction of wave-

breakers to crank mud/sediment dredged up to create transport channels. The wave-breaker is 

1m high, 1m wide in face, after the shoreline stops the excavator (scraper) excavate soil to bring 

the soil inside. 

Measures to minimize risks and impacts on water quality, aquatic organisms and 

activities using water and water surface: 

The Contractor will apply the following mitigation measures: 

- Establish and maintain boundaries of construction areas (floating buoys), especially in 

dredged material dumping area during construction. Build embankments to trap dredged 

sludge/sediment to build the channel for transport of construction material and serving 

construction. The embankment is 1m high and 1m wide in surface. Build the shoreline to 

keep the excavator (scraper) to excavate soil and bring soil inside. 

- Sealed buckets are used to minimize the spread of turbidity and water disturbance during 

the construction of the channel. Scraper of 1.25m3 stand on floating buoy to excavate the 

channel. The excavation is implemented in still water condition with small waves to avoid 

mud and sand suspended by excavation into shrimp farming areas. Buckets are operated in 

accordance with the process and the speed of bucket withdrawal is minimized to limit the 

spread of sediment. Wherever the channel is excavated, the construction of the wave-

breaker will go after. The channel excavation is divided into several periods (each period is 

about 2-3 days, and the construction is implemented in still water condition). Each period 

elapses 10-15 days. The construction duration is completed for the whole route of 7km is 

about 15 months). 

- For each excavation period, the first step is excavating to fill embankments (choose the time 

when the water is still and low to prioritize filling embankments to block the soil flowing 

into water current), and the next step is to excavate soil gently and pour into the area that 

has been covered with embankments. If there are areas damaged by waves, the Contractor 

should take measures to reinforce. i.e. covering tarpaulin and driving melaleuca poles to 

reach the stabilization. 
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To minimize impacts on the environment during construction, the Contractor will commit the 

following actions during the channel excavation: 

- Monitor the water quality by such parameters as SS, pH and turbidity during the 

construction. 

- Arrange reasonable construction, focusing on the periods in the middle and the end of lunar 

months in order that people have time to get good source of water for aquaculture. 

- Take advantage of low tide to excavate the channel to limit the spread of mud and sand to 

other places; at high-tide, transport construction equipment and materials. 

- Stop the excavation of channel when there is heavy rain or any emergency. 

- Surround and cover to minimize cement mortar and machine oil falling into the seawater 

environment during construction. 

- In areas where vessels are passing by: Arrange navigation gaps parallel to the shore, avoid 

pouring soil that fill passageways. The navigation distance for vessels should be > 10m. 

-  Inform on the mass media about the plan of the channel excavation and construction plans 

of the work-items for people in the subproject area in order that people can plan their 

production and take water. 

- Construct in successive way by completing section by section to minimize affecting the 

surrounding environment. 

- Control large construction equipment operating during people's rest time; Organize the 

excavation, transport of soil and construction materials along the waterway to minimize 

affecting the ecological environment. 

- Carry out environmental monitoring as required, make statistics on the factors to analyze, 

research and take measures to promptly handle if the environment appears to be 

deteriorated. 

- Apply appropriate construction methods to minimize the loss and disturbance of habitat of 

benthic animals and species. 

- Put floating buoys around the construction sites to facilitate the collection of solid wastes 

and wastes falling into the water. 

- Arrange 2 different trashes on each barge. One trash contains oil-contaminated rags and 

another contains solid waste. 

- Evaluate the effectiveness of the measure: Applying measures synchronously although it 

will not completely control the spread of waste sludge, causing turbidity in water sources 

during the construction of the channel, it will greatly reduce the turbidity mechanism to 

ensure that the project is implemented with little negative impacts on the water environment. 

- Collect all inorganic waste, oil waste generated on the barge, including nylon film if it is 

still stuck on the prefabricated structures and then dispose waste at the location designated 

by local authorities with the approval of the Supervision Consultant. 

- Collect waste oil; carry out the periodic inspection of construction machinery and 

equipment. 

- Use sealed bucket to minimize the spread of turbidity and water disturbance in the 

construction area. 

- Excavate the channel in the still water conditions with low-wind and waves to avoid 

suspended mud and sand caused by widespread of excavation. 

- Forbid to let oil leak or run into the sea under rainwater. 
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Reduce impacts on navigation:  

- Fully install buoys, signals, signs, water traffic instructions to guide vehicles when passing 

through the construction sites. Signal lights must be arranged so that it is visible and easily 

identified for vessels to avoid crashes at night. Install traffic instructions for local vessels 

so that vessels can navigate appropriate alternative routes. 

- Vessels anchoring at night must have signal lights to warn other vessels being in traffic. 

Select transport routes carefully to minimize the traffic disruption of local people. Set speed 

limits and transit times (transport must be mainly on daytime). 

- Install speed limit signs located 100m from the site. 

Reduce unsaved risks caused by the construction on water 

- Train to raise workers' awareness of environmental, social, occupational safety and health 

before construction. 

- Do not work on water alone. 

- Fully arrange life jackets for construction officers and workers on water. Workers are 

prohibited from entering the construction area at sea when not wearing life jackets and other 

compulsory personal protection equipment (PPE). 

- Arrange signal lights, night lights on construction vehicles. 

 

Other requirements: 

 

- The Contractor will follow the governmental instructions relating to COVID control and 

prevention. In this regard, sanitary conditions will be strictly observed at all sites. 

- Arrange reasonable construction periods to suit the safety and occupational health for 

workers, machinery and equipment. Limit workers’ continuous construction of wave-

breaker under sunshine. Do not organize the construction in the conditions that weather, 

waves, winds and tides possibly endanger workers and vehicles. 

 

VI. ENVIRONMENTAL QUALITY MONITORING PROGRAM IN 

CONSTRUCTION 

Some environmental quality monitoring tasks will be performed by the Environmental 

Supervision Consultant (EMC). However, the EMC is not regularly present at the project 

construction sites, so the Contractor shall observe some parameters in the following locations 

and frequencies: 
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Table  5: Monitoring water quality and dredged materials 

Issues 
Monitoring 

parameters 
Locations Standards Frequencies 

Construction phase:  

Surface 

water 

pH, DO, TSS 

grease 

02 locations: 

1 sample at the channel area which is 

under construction/operation. 

 

1 sample is 50 m from the shore, in 

the direction of the alignment 

connecting sampling locations 1 & 2 

and perpendicular to the shore. 

QCVN 10- MT: 

2015/BTNMT: National 

technical regulation on sea 

water quality applicable to 

coastal areas (≤5.5km). 

 

2 samples x 1 time/month x 12 

construction months 

 

(Locations will be determined 

before taking that accurately 

reflect the monitoring area) 

Sediment 

sample 

Recommended 

monitoring 

parameters: pH, 

As, Pb, Cd, Hg, Cu, 

Zn 

 

6 samples, taken at the beginning and 

ending of the route. 

QCVN 43:2017/ BTNMT: 

National technical regulation 

on sediment quality 

 

   6 samples x 1 time before dredging: 

- 02 samples at a depth of 0.5m 

- 02 samples at a depth of 1m  

- 02 samples at the depth of 

1.5m. 

Total     
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