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EXECUTIVE SUMMARY
The subproject “Dam Rehabilitation and Safety Improvement (DRSIP/WB8)”, sponsored by World Bank, was approved by the Prime Minister for the Project: Dam rehabilitation and safety improvement by Decision number 1858/QĐ-TTg dated 02/11/2015 and has Feasibility Study Report approved by Minister of Ministry of Agriculture and Rural Development by Decision number 4638/QĐ-BNN-HTQT dated 09/11/2015. Therefore, the subproject “Dam Rehabilitation and Safety Improvement (WB8) Quang Tri province” is executed for 12 reservoirs, located in 12 communes/precincts/towns of Quang Tri province, with implementation period of 5 years (from 2017 to 2021).

The subproject consists of 12 works, including:

(1) Tram reservoir – Vinh Chap commune – Vinh Linh district;

(2) Co Kieng 2 reservoir – Vinh Khe commune – Vinh Linh district;

(3) Khe Na reservoir – Vinh Hoa commune – Vinh Linh district;

(4) Khom 2 reservoir – Ben Quan town – Vinh Linh district;

(5) Duc Duc reservoir – Vinh Son commune – Vinh Linh district;

(6) Dap Hoi 1 and 2 reservoirs – Gio My commune – Gio Linh district;

(7) Kinh Mon reservoir – Trung Son commune – Gio Linh district;

(8) Da Cua reservoir – Cam Tuyen commune – Cam Lo district;

(9) Reservoir Km6 – Precinct 4 – Dong Ha City;

(10) Tan Vinh reservoir – Huong Tan commune – Huong Hoa district;

(11) Khom 7 reservoir – Khe Sanh town – Huong Hoa district;

(12) Khe Muong reservoir – Hai Chanh commune – Hai Lang district.

Current status of the reservoirs: The reservoirs in the subproject “Dam Rehabilitation and Safety Improvement (WB8) Quang Tri province” were constructed between 1976 and 2005 using the general budget of the Government or the contribution of local people. After over 20 years of exploitation, the reservoir systems: Tram reservoir, Co Kieng 2 reservoir, Khe Na reservoir, Khom 2 reservoir, Duc reservoir (Vinh Linh district); Dap Hoi 1, Dap Hoi 2 reservoirs, Kinh Mon reservoir (Gio Linh district); Da Cua reservoir (Cam Lo district); Reservoir Km6 (Dong Ha City); Tan Vinh reservoir, Khom 7 reservoir (Huong Hoa district) andKhe Muong reservoir (Hai Lang district) have degraded severely. Specifically:
· Earth dam: Height of dam is not consistent; width of dam does not meet applicable regulations for each work; Most of the dams do not have waves break wall and wheel stopper. Upstream and downstream slopesare not consolidated, covered with bushes and do not have water drainage canals; Dams have no anti-seepage, some dam sections are seepagaging locally and have termite nest, hence, if treatments are not applied timely, these phenomena will develop quickly and create hollows in dam body and threaten dam safety.
· Spillway: Most spillways are made of earth with undefined geometrical shape, have several bushes on the spillways so water discharge ability is limited; The consolidated surfaces are degraded; Energy-dissipators tanks are damaged; Leakaging water flows underneath the spillway and causes landslide along the spillway slope; Bridge over spillway is designed only for pedestrians and simple transportation; Some reservoirs do not have bridge for crossing spillway (Tan Vinh reservoir, Tram reservoir, Khe Na reservoir).
· Intake: Most intakes are designed and constructed using steel-reinforced concrete but have degraded, the intake connectors have leaks, concrete surfaces are peeled and leakaging, access bridges are degraded, intake bodies are leakaging, the operating systems are low tech and difficult to operate. Some reservoirs do not have intakes (Tan Vinh reservoir, Khom 2 reservoir).
· Management road: Most of roads are earth roads with small width and uneven surface, making travelling difficult. Bushes and trees grow densely on the roads. These factors greatly hinder the management and operation activities.
· Management house: Most reservoirs in this subproject do not have management house (except Kinh Mon reservoir, there is a management house but currently severely degraded: the floor of first level is broken, in rainy season, penetrated water flows throughout the floor, and the doors are broken).
Main contents of the subproject: Subproject “Dam Rehabilitation and Safety Improvement (WB8), Quang Tri province” is executed with the aid from World Bank, with Ministry of Agriculture and Rural Development as managerial agency. The main contents of this subproject are to rehabilitate and upgrade the head works to ensure work safety of 12 reservoirs in Quang Tri province, including the main works as follows:
· Main dam: consolidating dam top and dam faces, ensuring cross-section as designed, facilitating travelling for management activities, treating seepage, and addition monitoring equipment for safe operation.
· Spillway: demolishing the degraded spillways and constructing new spillways using steel-reinforced concrete at the same location, and constructing bridge over spillways to meet the actual demands.
· Intake: Designing new intake at the same location as current intake, using steel-reinforced concrete. In case of some intakes still functioning adequately, only repairing and replacing the operating vales and upstream valve doors.
· Management road: Upgrading and consolidating the management roads;
· Other works: Constructing management house and upgrading management road to facilitate operation and management activities of the reservoirs.
Environmental and social screening and impact assessment: Environmental impact assessment aims to identify the importance of environmental and social issues in the decision-making process by assessing environmental and social consequences of the proposal before executing the project. Early detection and description of environmental and social impacts play an important role in supporting the community and the Government to assess the potential impacts on the environment and the society of the subproject, and the required measures to mitigate or reduce risks of those impacts.
Screening results: Eligible and technical screenings were conducted for all 12 reservoirs included in the subproject. These reservoirs all ensure that there is no adverse social and environmental impact that cannot be adequately mitigated by project or that are prohibited by the national legislation, or a World Bank policy, or by international conventions. Screening results indicate that the subproject belongs to Category B and 06 safeguard policies are triggered: OP/BP 4.01 Environmental impact; OP 4.09 Pest Management; OP/BP 4.10 Indigenous people; OP/BP 4.11 Physical Cultural Resources; OP/BP 4.12 Involuntary Resettlement; OP/BP 4.37 Dam Safety.
Main environmental – social impacts and mitigation measures
Positive impacts: The investment in rehabilitation for 12 reservoirs in the subproject “Dam Rehabilitation and Safety Improvement (WB8), Quang Tri province” aims to rehabilitate and repair the degraded works of reservoir systems, to improve dam safety and ensure long-term stability, to reduce risks of incidents to downstream area, to facilitate work’s duties and improve work’s efficiency, contribute to sustainably develop local water resources.
Adverse impacts: The execution of this subproject will have some potential adverse impacts and risks regarding natural and social environment, especially in the preparation and construction phases. Specifically:

(i) Land acquisition for construction site: The subproject acquires totally 362,615 m2 (36.2ha) of lands, including 193,569 m2 permanently acquired for the construction works and 169,046 m2 of restricted-access lands for establishment of dam safety corridor. There is no temporary land acquisition in the subproject. There are 45 households and 12 CPCs being affected on lands, in which:
· Permanent acquisition: total permanent acquisition area is 19.4 ha, affecting 12 CPCs using lands allocated by the State and 39 households using the lands (lands with LURC or eligible to get LURC):
· For constructing head-works (dams, spillways, intakes,…): 73,305 m2 of water resources construction lands (03 CPCs affected), 11,576 m2 unused land (03 CPC affected), 150m2 residential land (01 AH), 16,824 m2 perennial agricultural land (05 CPCs affected), 7,140 m2 paddy-rice land (12 AHs), 10,000m2 aquaculture land (01 AH), and 17,370 m2 productive land (07 AHs);
· For constructing management house: 1,227 m2 unused land (04 CPCs affected), 1,700 m2 perennial agricultural land (05 CPC sand 01 AH), and 70m2 paddy-rice land (01 AH);

· For constructing management roads: 1,200m2 garden land (08 AHs), and 16,307 m2 perennial agricultural land (06 CPCs and 08 AHs);

· For soil mining: 60,250 m2 water resources construction land (10 CPCs affected), 2,000m2 unused land (01 CPC affected), and 12,700m2 perennial agricultural land (05 CPCs);

· For disposal of excavated soil: 22,000m2 unused land (01 CPCs affected);
· Limited land access: 71,747 ha to establish dam safety corridor, limiting land access of 09 CPCs with allocated land use rights and 19 households with legal land use rights (lands with LURC or eligible to be recognized by the State);
· Establishing dam safety corridor: 71,474 m2 unused land (06 CPCs affected), 72,489 m2 perennial agricultural land (10 CPC sand 03 AHs), 19,510 m2 paddy-rice land (16 AHs), 300m2 aquaculture land (01 CPC affected), 3,000 m2 annual agricultural land (01 CPC affected), and 2,000m2 productive forest land (01 CPC affected)
(ii) Impacts in the construction phase:
· The presence of dust and emissions from excavation process, and construction and transportation activities;
· Wastewater from construction activities and living activities of workers on working sites;
· The production of domestic solid wastes, construction wastes, and hazardous wastes during construction process;

· Noise generated from construction machines and equipment;

· Risks of reducing quality of roads in the local areas;

· Impacts on health of workers and local people living near the construction sites or along the transportation routes.
The impacts in construction phase are all localized, only occur during the construction phase and can be mitigated by complying ECOP and specific mitigation measures designed for the subproject.

(iii) Impacts in operation phase: After the construction works are completed and operation commences, there still exists some potential adverse impacts from risk of drowning, pollutions due to wastes from operators and visitors, and risk of flood in the downstream area due to the operation and water regulation activities.
The adverse impacts in operation phase can be prevented and mitigated by applying appropriate operational procedures and operational codes as prepared by the operation units.

Mitigation measures: Measures to prevent and mitigate during the execution of the subproject are presented in details in ESIA report and mostly focus in the construction phase because this phase contains most sources of environmental affecters (increase of pollution in air, water, soil, noise,...) and social affecters (affecting local safety, increase of traffic jams, increased risk of diseases,...). However, these impacts are only local, temporary, affecting small areas, and can be prevented/reduced via appropriate measures:
· Ensuring compliance with ECOP and environmental and social management and monitoring plans of the subproject;

· Consulting with local government and people from the pre-construction phase and throughout the construction phase of the subproject;

· Strictly monitoring the technical measures in the construction phases, as well as environmental protection activities of the subproject;

· Fully conducting all the mitigation and prevention measures that affecting the environmental quality during the construction phase; Installing signs and fences between construction areas;

· Timely compensating and responding in case of incidents affecting local transportation infrastructures.
Monitoring plan: Quang Tri PPMU, a sector in Department of Agriculture and Rural Development of Quang Tri province, is responsible for executing and monitoring the ESMP. PPMU has to ensure that all the documents and bidding contracts are legal and appropriate, including environmental commitment by contractors. The contractors will execute the construction activities and pursuant to the signed environmental commitments included in the contracts. Especially, the contractors will prepare the ESMP for PPMU to consider and approve in prior to construction commencement. PPMU and consulting specialists will monitor the contractors’ compliance to the approved mitigations. In addition, the compliance of contractors will also be strictly monitored by DONRE, local government and people.
Reporting: The progress reports and monitoring reports will be prepared by construction contractors and submitted to PPMU on monthly basis. PPMU will collect the information and report to CPO at the end of every quarter. In addition, the records of any accidents, findings, grievance, etc. will also be prepared and submitted to PPMU within no more than 24 hours from the incident occurrence.
Capacity building: In the inception phase of the Project, PPMU officers had attended a training program by WB specialists regarding safeguard policies of the Project, including OP 4.01 (Environmental Assessment), general EHS of IFC, OP 4.04 (Natural Environment), OP 4.10 (Indigenous People) and OP 4.12 (Involuntary Resettlement). In the subproject implementation, the implementation activities of PPMU will be advised by CPO safeguard consultants and independent consultants. In addition, the officers of PPMU Quang Tri have had experiences in implementing previous projects funded by WB, including WB4, WB5, WB7. As a result, the safeguard officers have adequate knowledge, understanding and experience to arrange training and capacity building for the contractors.

PPMU will arrange trainings on safeguard policies for construction supervising consultant (CSC) and environment – health – safety staffs of the contractors, ensure that the contractors understand and comply to applicable safeguard policies of the subproject. Before starting construction works, the contractors will hold a training for all the workers and staffs to provide information and knowledge and training on environmental and social protection. PPMU officers will receive technical supports from CPMU during the project implementation regarding dam safety aspect.
Grievances Redress Mechanism (GRM): Grievances relating to any aspect of the subproject will be redressed via discussion to reach agreement. Each grievance will go through three stages before being submitted to the Court. Executing agency will pay all the administrative costs relating to accepting the grievance. These costs are included in subproject budget.
Information disclose: During the subproject planning, PPMU had cooperated with safeguard consultant and the local government to disclose information on the subproject via public meetings and information brochure to ensure that the local communities receive full information on the subproject, and all the key stakeholders are consulted in a free, prior and informed consultation throughout the project preparation and implementation phases. The information disclosure activities were carried out by mass medias and in person at 12 subproject communes in July 2017 and January 2018. The draft ESIA was also disclosed to the CPC of subproject communes in January 2018. The final report after being approved will be disclosed publicly on websites of the province, CPO and WB.
Public consultation: During the preparation of ESIA report, public consultations were conducted as public meetings, group discussions, personal interviews, and questionnaire survey at 12 subproject communes in 2 phases on July 2017 (initial consultation) and January 2018 (consultation on ESIA draft) with 180 households (including 129 affected households and 51 beneficiary households), local government officers, leaders of local social groups (62 people) and irrigation officers (12 people). All the meetings and discussions were conducted publicly, discussed openly with the participation of representatives from the local people’s committees, social and political groups, and local communities. The results demonstrate that the local government and people in the subproject areas fully support the execution of this subproject, and expect the subproject to be executed in the near future (100% participants in the public meetings agreed on the execution of the subproject). Concurrently, the Investment Owner also committed to regularly cooperate with local government and construction contractors to adequately manage the staffs and workers throughout the execution of the subproject, to compensate the damages on transportation infrastructures due to the construction activities of the subproject, to pursuant to frameworks of WB and legal documents of the Government of Vietnam, to take responsibility in front of the Law if violating any international convention and/or standards of Vietnam regarding environmental protection.
Budget allocation: The subproject is executed using ODA funds and counterpart fund of the Government of Vietnam with total investment of 226,710,000,000 VND (in which ODA fund takes account of 94.74%)and environmental protection costs is 1,713,814,000VND including monitoring and implementation of mitigation measures, training and capacity building.
Commitment to Environmental and social protection: During the execution of the subproject, Project Owner commits to fully execute the environmental and social protection measures, specifically:

· Fully executing the environmental pollution mitigation measures so that all parameters stay within the applicable national technical regulation;

· Collecting and treating the solid wastes and hazardous wastes generated from construction phase in manners pursuant to regulations on hazardous waste management attached to Circular number 36/2015/TT – BTNMT dated June 30, 2015 by Ministry of Natural Resources and Environment on Regulations on hazardous waste management.
· Strictly applying the fire prevention and firefighting measures throughout the construction phase.
· Committing to carry out all the construction methods as proposed.
· Being responsible in front of environmental management agency of the Government and local government regarding environmental issues in the process of repairing and upgrading the reservoirs.
· Compensating and recovering for environmental pollution in case of incidents with natural or social environment during the execution of the subproject.

· The Project owner commits that construction contractors will be responsible for road damages due to construction process.
· Conducting periodical environmental and social management and monitoring programs.
Conclusion: The subproject “Dam Rehabilitation and Safety Improvement in Quang Tri province” potentially has some adverse impacts in its implementation phases, however, due to the small scale of construction works, the impacts are all temporary, limited within small areas, and insignificant levels of impacts, the proposed mitigation measures are feasible and sufficient with natural, social-economic conditions, management and construction at local areas to eliminate or minimize the impacts.

The environmental and social management plan (ESMP) was established as an inseparable component of ESIA, which will be implemented strictly by the stakeholders, including PPMU, monitoring consultants, contractors, local government, affected communities and local non-government organization.
1. INTRODUCTION
1.1. Project name
“Dam Rehabilitation and Safety Improvement (DRASIP/WB8)”
1.2. Project aim    
The development aim of the project is to improve safety for dams in the Dam Safety Program by the Government to protect the downstream population and economic activities in the downstream areas via prioritized investment and capacity strengthening.
1.3. Project management agencies
Sponsor: World Bank (WB) 

Administrative Agency: Central Project Office for Water Resource Projects
Address: Number 23, Hang Tre street, Hoan Kiem district, Hanoi
Phone number: (024) 38468160;

Fax number :(024) 3845431

Project owner: Ministry of Agriculture and Rural Development
Address: Number 2, Ngoc Ha street, Ba Dinh district, Hanoi
Phone number :(024) 38253921;

Fax number: (024) 38242372

1.4. Project description
DRSIP is intended to improve the safety of the dams and related works, as well as the safety of people and socio-economic infrastructure of the downstream communities as defined in Decree 114 - governing the management of dam safety in Vietnam. The decree adopts the international convention in defining dams based on height and volume. Specifically, the Decree defines the following: (i) large dams from 15m high or with reservoir capacity of three million cubic meters or more; (ii) medium dams from 10m to 15m high or dams with reservoir capacity from one to three million cubic meters; and (iii) small dams from 5m to 10m high or dams with reservoir capacity between 50,000 and one million cubic meters. 

The project would be an optimized mix of both structural and non-structural measures. Structural measures include rehabilitation and upgrading safety works of existing dams, including instrumentation, such as safety monitoring equipment. Non-structural dam safety activities, which are critical and key component of the Bank-supported activities under the project, would include support to strengthen the legal and institutional framework; safety monitoring; operational procedures, operations and maintenance (O&M); and emergency preparedness plans.
1.5. Project location
DRSIP will be implemented in 34 provinces in the North, Central and Highland regions – where most dams are severely degraded and needed to be restored and upgraded to ensure safety during flood season, and to have safe operational procedure installed.
There are over 450 dams/ reservoirs are proposed to be funded by project, almost are irrigation reservoirs, based on agreed criteria, prioritizing the interventions to solve the risks for poverty and inequity. The Project priorities are the dams with small impacts on land acquisition, affecting large number of people and socioeconomic infrastructures. These factors will be further categorized based on readiness, priority of the executing locations, based on the specific technical designs.
1.6. Management and executive agencies
The Ministry of Agriculture and Rural Development (MARD) will be responsible for overall implementation and management of the project. MARD will work closely with Ministry of Industry and Trade (MoIT) and Ministry of Natural Resources and Environment (MoNRE) in proceed to the project through the beneficiary agreements to execute specific activities. A High-Level Working Group (HLWG) would be established at the central level to coordinate the policy and strategic issues, provide overall guidance and assist in coordination. The HLWG will include the three Ministries and will be chaired by the Deputy Prime Minister, or his representative. The implementation arrangements are further intended to be integrated within the national systems to provide the foundations for a framework that will extend beyond the project implementation period. These mechanisms are further expected to help enhance coordination between the various Government agencies.
A Central Project Management Unit (CPMU) would be established under MARD and would provide coordination support to all the three participating Ministries. The CPMU will be responsible for overseeing procurement, financial management, safeguards management, project monitoring and overall administration. Main duties of CPMU includes, but not limited to: (a) enforcing pursuant to all monitoring and supervising all environmental and social aspects; (b) representing Investment owner for all issues related to safety of the project; and (c) responsible for overall coordinating the implementation of Environmental and Social Management Framework of the subproject. The information on the execution of safety measures should be disclosed periodically to the local communities.
A National Dam Safety Review Panel (DSRP) will be established under the project. In addition, in compliance with the World Bank Safety of Dams Policy, an international Panel of Experts (PoE) will be engaged to provide support during implementation. The independent PoE will be expected to visit at least twice a year for a period of two weeks, at a minimum, to review, assess and advise Government on the program.
The project will also appoint an Independent Third-Party Monitor to carry out regular, independent evaluations, supported through the development and application of innovative, state-of-the art technologies to enhance citizen voice and stakeholder engagement during project implementation. The evaluations will be carried out against the approved framework documents for the technical and safeguard components, approved plans, including the detailed designs, financial management, procurement, contract and construction management and disbursements. One of the key responsibilities of the Third-Party Monitor will also evaluate compliance with the ESMF, applicable various safeguard instruments, including Environmental and Social Management Plan (ESMP), Environmental Codes of Practice etc.
Provincial People’s Committee is responsible for implementing the project in the province, and is appointed as implementation agency for the project. PPC is responsible to approve the environmental impact assessment (EIA). Each province will arrange an executive agency of the subproject (PPMU). This unit may already be established under Department of Agriculture and Rural Development and has conducted several similar projects. PPMUs will be responsible for all the bidding activities, construction monitoring, implementation of Resettlement Action Plan, Environmental and Social Management Plan, and these plans have to be pursuant to the general frameworks of the project. PPMU will be assisted by CPO regarding technical and environmental, social consultation.

1.7. Execution schedule
The Project will be executed in 05 years (from 2016 to 2020).
1.8. Project components
Dam Rehabilitation and Safety Improvement Project (DRSIP) in Vietnam will consist of the 03 following components:
Component 1: Dam safety rehabilitation - This component will improve dam safety of prioritized dams under the Ministry of Agriculture and Rural Development (MARD) through physical rehabilitation of existing infrastructure. These public financed dams are designed for irrigation purposes and few are also used as multi purposes including source of drinking water to local communities. This component includes support to: (i) Detailed engineering design, safeguards instruments, supervision and quality control of rehabilitation works and safeguard compliance for prioritized dams and associated infrastructure; (ii) structural rehabilitation, including civil and hydro-mechanical works, and installation of instrumentation and safety monitoring system equipment; (iii) preparation of Operation and Maintenance Plans and Emergency Preparedness Plans; and (iv) adoption of standardized safety checklist for community-managed dams.
Component 2: Dam safety management and planning. This component will improve the planning and operational framework for dam management to safeguard the people and socio-economic infrastructure within downstream communities. This component will: (i) assist the hydrological monitoring network and information network; (ii) plan the integrated development scheme; (iii) provide supports regarding legal regulation; (iv)propose for consideration of technical specification, standards and regulations on safety levels that have been internationally approved; and (v) improving capacity.
Component 3: Project management support. This component will provide the necessary enabling environment to support the project implementation. This will include support for the following: (i) Project Steering Committee composed of MARD, MoIT and MoNRE to coordinate all project interventions; (ii) Central Project Management Unit (CPMU) within MARD to provide the necessary support services for timely and effective project implementation, including monitoring & evaluation, procurement, financial management, safeguard monitoring, etc.; (iii) Technical Assistance for beneficiary departments within MoIT and MoNRE to provide the necessary support services for timely and effective project implementation; (iv) Establishment and operations of a National Dam Safety Review Panel; (v) Independent audits of prioritized dams before and after rehabilitation; and (vi) Incremental operating costs for project related activities.
1.9. Approaches and methodology for environmental and social impact assessments

Environmental and social impact assessments were carried out for the subproject in pursuant to policies and requirements of World Bank and the Government of Vietnam. The purpose of impact assessment is to give the environment and social issues due importance in the decision-making process by clearly evaluating the environmental and social consequences of the proposed study before action is taken. Early identification and characterization of critical environmental and social impacts allows the public and the government to form a view about the environmental and social acceptability of a proposed development project and conditions to mitigate or minimize those risks and impacts.
1.9.1. Impact assessment process
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Figure1‑1Impact assessment process
1.9.2. Methodologies
a) Social impact assessment methods
Social assessment (SA), conducted in an integral manner with environmental assessment for this subproject aims at two main objectives. First, it examined the potential impacts of the subproject –positive and adverse impact –on the basis of planned project activities. Second, it identified measures to minimize potential adverse impacts and proposed community development activities that are relevant to the project development goal. For identified adverse impacts that could not be avoided, consultation with local people, governmental agencies, project stakeholders, etc., were carried out to ensure affected peoples will be appropriately compensated for, and supported in a manner that their socio-economic activities will be promptly and fully restored to the pre-project level, at least, and that their livelihoods will not be worsen off, in the long run, as a result of the subproject.
As part of the social assessment, where ethnic minority (EM) peoples are present in the subproject area –as confirmed by the EM screening (as per Bank’s OP 4.10), consultation with them were carried out in a free, prior, and informed manner, to confirm if there is broad community support for the affected EM peoples during the subproject implementation. EM screening was conducted as per Bank’s OP 4.10, and was done within the scope and coverage of the social assessment vis-à-vis the environmental assessment (OP 4.01).

The results of ethnic minority screening showed that there are only a small number of ethnic minority people, less than 5% of the population living in the subproject area (including affected communities and beneficiaries). Therefore, a separated ethnic minority development plan (EMDP) is not required for this subproject. EMDP is integrated as a part of Resettlement Action Plan of the subproject.
A gender analysis was also done as part of the SA to understand gender dimensions (from project impact perspective) to enable gender mainstreaming to promote gender equality, and enhance further the development effectiveness of the subproject, and the project as a whole.
To ensure all potential impact could be identified during project preparation, the SA was conducted through series of consultations with various project stakeholders. A particular focus was maintained on households who are potentially affected (both positively and adversely). The research techniques employed for this SA include (i) review of secondary data, (ii) field observations, (iii) focus groups discussions/ community meetings, (iv) key informant interview, and (v) households survey.
b) Environmental assessment methods:
· Literature reviews: Reviewing the results of environmental impact assessments of similar/related projects
· Expert opinions: Consultant has participated and held conferences with experts regarding the project impacts and mitigations to minimize those impacts.

· Data analysis and summary for reporting: Based on the existing documents and the reviews of experts, the data and information are summarized and completed on scientific and realistic basis.
· Rapid assessment: Using pollution constants provided by World Health Organization (WHO) to (i) assessing the amount of pollutant in emission and wastewater, and (ii) assessing efficiency of pollution mitigation/prevention measures.
· Comparative method: Comparing results of measurements and analyses to the standards of the corresponding national and international standards to assess the level of pollution.
· Matrix method: matching each project activity with parameter or environmental/social component (air, water, heath, economy…) to assess the causal relationships of subproject implementation.
· Field investigation: To identify and examine the environmental components at the subproject areas.
· Social research: based on the consultation with local government and residents (including affected and beneficiary people) in the subproject areas using questionnaires.
· Statistical analyses: data collection, process, and analyses of (i) climatic, hydraulic, environmental parameters of the subproject area; (ii) reports and statistics on socioeconomic states, gender issues of 12 communes in the subproject.
· Environmental measurement and analyses: Consultant had conducted environmental surveys on quality of soil, surface water, underground water, air. Some parameters were measured directly on-site while other results were from analyses of samples in the lab.
1.10. ESIA report executional arrangement
Subproject management unit:

Investment owner: Department of Agricultural and Rural Development of Quang Tri province
Investment owner representative: Project Management Unit for Construction Investment in Agriculture and Rural Development of Quang Tri province
· Represented by: Mr.Nguyen Thanh Binh
Position: Director
· Address: Number 270, Hung Vuong street, Dong Luong precinct, Dong Ha city, Quang Tri province
· Phone: 0233. 3564 477



       Fax: 0233. 3560 812

Consultant unit: Institute of Sustainable Development and Climate Change (ISC)
· Address: Room 410, Block N4AB Trung Hoa – Nhan Chinh, Nhan Chinh precinct, Thanh Xuan district, Hanoi City
· Represented by: Mr. Mai Thai An

Position: Director
· Phone: 0243. 9446 854



       Fax: 0243. 9446 854

Table 1‑1: List of executive personnel
	No
	Full name
	Position / Academic qualification
	Specialization
	Responsibilities in preparing ESIA

	I
	Representatives of investment owner – PPMU

	1
	Nguyen Thanh Binh
	Director / Engineer
	Construction of water resources - hydroelectricity
	Coordinating the overall activities of report preparation

	2
	Phan Anh
	Expert / Engineer
	Construction of water resources - hydroelectricity
	Participating in the field investigations and consultations at 12 subproject communes; Providing subproject documents

	II
	Representatives of Consultant - ISC

	1
	Nguyen Manh Khai
	PhD
	Environmental Science
	General manager of the ESIA group

	2
	Do Thi Huong
	Master
	Environmental Science
	Summarizing data, assessing and projecting the impacts and risks in the preparation, construction and operation phases

	3
	Phan Ban Mai
	Master
	Environmental Science
	Summarizing data, proposing mitigations for adverse impacts and risk prevention measures.

	4
	Dong Thuy Linh
	Master
	Environmental Science
	Summarizing data, proposing management and monitoring programs for the subproject in construction and operation phases

	5
	Mai Thai An
	Master
	Ecology
	Summarizing data on the natural ecosystems in the subproject area

	6
	Ha Trong Ngoc
	Master
	Hydrology
	Summarizing data on conditions of the natural environment, climate, existing conditions of environmental components in the subproject areas

	7
	Nguyen Thuy Duong
	Master
	International relations
	Analyzing and processing statistics collected

	8
	Le Thi Thanh Hoa
	Master
	Environmental Science
	Supporting in data summarization, analyzing relations to other projects in the province; Summarizing the technical and legal documents related to impact assessment; Researching methodologies;
Supporting in public consultations and surveys.

	9
	Ngo Tri Cong
	Master
	Environmental Management
	


2. SUBPROJECT DESCRIPTION
2.1. Introduction to the subproject
2.1.1. Subproject name
“Dam Rehabilitation and Safety Improvement (WB8), Quang Tri province”

2.1.2. Subproject objectives
The subproject “Dam Rehabilitation and Safety Improvement (WB8), Quang Tri province” is executed to support the implementation of the safety programs of reservoirs through repair, upgrade dams, strengthen the management capacity, safe operation of the dam to protect the population and the socioeconomic infrastructure of downstream area.
Specific objectives:
· Restore and ensure the safety of works through the repair and upgrading of dams that has been downgraded or lack of flood discharge capacity.

· Improve the institutional, policy management, dam safety monitoring at national level, strengthen the capacity of management, operation and coordination mechanism for information on the basin.

· Strengthen capacity to manage and implement the project, management of the environment and society.
2.1.3. Investment owner
Investment owner of the subproject: Department of Agriculture and Rural Development of Quang Tri province
Executive agency: Project Management Unit for Constructions and Investment in Agriculture and Rural Development of Quang Tri Province.
Representative: Mr.Nguyen Thanh Binh

Position: Director

Address: 270 Hung Vuong street – Dong Luong precinct – Dong Ha city – Quang Tri province
Phone number:0233. 3564 477



Fax: 0233. 3560 812
2.1.4. Subproject location
The subproject “Dam Rehabilitation and Safety Improvement (WB8) Quang Tri province” is executed at 12 reservoirs locating in 12 communes in 05 districts of Quang Tri province, specifically:
Table 2- 1: Subproject works
	No
	District/City
	Commune/precinct/town
	Work

	1. 
	Vinh Linh district
	Vinh Chap commune
	Tram reservoir

	2. 
	
	Vinh Khe commune
	Co Kieng 2 reservoir

	3. 
	
	Vinh Hoa commune
	Khe Na reservoir

	4. 
	
	Ben Quan town
	Khom 2 reservoir

	5. 
	
	Vinh Son commune
	Duc Duc reservoir

	6. 
	Gio Linh district
	Gio My commune
	Dap Hoi 1, 2 reservoirs

	7. 
	
	Trung Son commune
	Kinh Mon reservoir

	8. 
	Cam Lo district
	Cam Tuyen commune
	Da Cua reservoir

	9. 
	Dong Ha City
	Precinct 4
	Reservoir Km6

	10. 
	Huong Hoa district
	Huong Tan commune
	Tan Vinh reservoir

	11. 
	
	Khe Sanh town
	Khom 7 reservoir

	12. 
	Hai Lang district
	Hai Chanh commune
	Khe Muong reservoir
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Figure 2- 1: Locations of 12 subproject works
Table 2- 2: Geographical coordination of the subproject works
	Reservoir name
	Projection: VN 2000, center longitude 105000’, 60
	Reservoir name
	Projection: VN 2000, center longitude 105000’, 60

	
	X (m)
	Y (m)
	
	X (m)
	Y (m)

	Tram reservoir
	1,892,995
	708,220
	Kinh Mon reservoir
	1,875,145
	714,963

	Co Kieng 2 reservoir
	1,888,486
	698,762
	Da Cua reservoir

	Khe Na reservoir
	1,885,455
	717,257
	Reservoir 1
	1,861,341
	711,577

	Khom 2 reservoir
	1,883,083
	701,595
	Reservoir 2
	1,861,199
	711,469

	Duc Duc reservoir
	1,878,282
	712,109
	Reservoir Km6
	1,858,503
	719,021

	Dap Hoi reservoir
	Tan Vinh reservoir
	1,842,521
	682,259

	Dap Hoi 1 reservoir
	1,878,485
	723,986
	Khom 7 reservoir
	1,841,717
	682,107

	Dap Hoi 2 reservoir
	1,877,714
	723,864
	Khe Muong reservoir
	1,838,012
	743,759


Source: Institute of Sustainable Development and Climate Change – field data, Jul 2017
2.1.5. Total investment
Construction cost of the project is aided by ODA of WB.

Other costs (resettlement, survey, environmental and social consultation,...) are paid by counterpart funds of Quang Tri province.

Total construction cost of the subproject is 226,710,000,000 VND (In words: Two hundred twenty-six billion seven hundred and ten million Vietnam Dong./.).
2.2. Main works of the subproject
2.2.1. Current status of works
The reservoirs included in the subproject “Dam Rehabilitation and Safety Improvement (WB8) Quang Tri province” are constructed from the 1970s to 1990s with the previous standards TCVN 5060-90 and have no test flood criteria. After several years of operation, the head-works have degraded, such as:
· Upstream slope of the main dam: degraded; Some sections are sunk, making the surface uneven;
· downstream slope of the main dam: the grass protection layer and water discharge channels are degraded and damaged;
· Spillway: channeling walls have broken; some sections of the concrete water slop are peeled; the valve doors are damaged;
· Intakes are leaked; the operating equipment is degraded, making operation activities unsafe and difficult. This is the main reason that the intakes cannot provide the designed water volumes and unable to supply water for irrigation areas. The concrete layer on intake body is peeled and calcified so some intakes needed to be reconstructed;
· Management house: most reservoir systems do not have management house, except Kinh Mon reservoir system has 01 management house but currently the house has severely degraded and cannot be used.

Conclusion: The scale and structure of the head-works do not meet the technical requirements, moreover, after years of operation, the systems have degraded significantly, hence, these systems require rehabilitation and upgrade to ensure safety for downstream people, as well as to provide irrigation and domestic water for the area.
Some field photographs of 12 reservoirs in the subproject are attached in Appendix 4 of the report.
Table 2- 3: Relations of subproject areas to the surrounding
	No
	Subproject location
	Relations of subproject areas to the surrounding

	
	
	Traffic
	Hydrological condition
	Residential areas
	Production, business, services
	Cultural and religious monuments

	1. 
	Kinh Mon reservoir
	· To the East: provincial highway (TL) 76 – distance 1km, national highway (QL) 1A – distance 4.7km
· To the West: national highway 15 –distance 4 km.

· To the South: provincial highways number 75, 76 – distance 2.7km

· To the North: provincial highway 7 – distance 12km.
	· 3km to the South is Ha Thuong reservoir, and at 7 km to the South is Truc Kinh reservoir.
· To the North: at distance of 2 km from the reservoir locates Hien Luong river, and at distance of 3km is Duc Duc reservoir.

· There are some fish ponds located about 300m to the east of the reservoir.
	· The nearest residential area in the East of the reservoir is about 400m away.
· The nearest residential area in the South of the reservoir is about 200m away.
	· To the North of the reservoir, at distance of 100m, there is a construction material store named Ni Na Tran.
	· No cultural or religious monument nearby.

	2. 
	Khe Muong reservoir
	· To the East: QL1A is about 2.5km from the reservoir, inter-hamlet road of Trong hamlet is about 700m from the reservoir.
	· Thach Han river is about 500m to the west of the reservoir.
	· The nearest residential area is in the North of the reservoir, distance of about 150m.
	· No production, business or service nearby.
	· No cultural or religious monument nearby.

	3. 
	Km6 reservoir
	· To the East: about 3.7 km from the reservoir is QL9B, QL1A is about 5.5km away.
· To the West and South: QL9D at distance of 800m.

· To the North: QL9 at distance of about 400m.
	· To the East: Khe May lake is1.7 km away from the reservoir.
	· The nearest residential area (in Dong Ha city) is in the North of the reservoir, distance of about 40m.
	· Quang Tri Cement Factory locates about 700m to the North West of reservoir Km6.
· Quang Tri Tile JSC. Locates about 700m to the South.
	· No cultural or religious monument nearby.

	4. 
	Co Kieng 2 reservoir
	· To the West: QL15 is 800m from the reservoir
	· To the East: Bao Dai Lake is about 2.3km away.
· To the North: An Ma reservoir is about 2km away.
	· Residents live scattered around the reservoir.
· The nearest house is 5÷10m from the reservoir
	· Commune People’s Committee and commune post office are about 500m to the North of from the reservoir
	· No cultural or religious monument nearby.

	5. 
	Khom 7 reservoir
	· To the East: QL15 is about 700mfrom the reservoir.
	· There are some aquaculture ponds in the downstream of the reservoir. The nearest one is about 70m away.
	· No resident living near the reservoir.
	· No production, business or service nearby.
	· No cultural or religious monument nearby.

	6. 
	Tram reservoir
	· To the East: QL 1A is about 1kmfrom the reservoir.
· To the South: TL7 is about 4km from the reservoir
	· There are some aquaculture ponds in the downstream of the reservoir. 

· 400m to the East, there is a water canal to the rice fields downstream
	· The nearest residential area is in the East Nam of the reservoir, distance of about 300m.
	· No production, business or service nearby.
	· No cultural or religious monument nearby.

	7. 
	Khe Na reservoir
	· To the West: QL 1A is about 1.2 km from the reservoir.
· To the North: TL 573 is about 3km.
	· To the North: Khe Da reservoir
	· The nearest residential area locates at distance of about 200m from the reservoir (Don Due hamlet).
	· No production, business or service nearby.
	· No cultural or religious monument nearby.

	8. 
	Khom 2 reservoir
	· To the East: QL15 is about 200m from the reservoir.
· To the South: TL7is about 300m TL7.
	· To the East: La Nga reservoir locates 3k away
	· Residential areas in Khom 2 hamlet. The nearest house is about 60m from the reservoir.
	· Ben Quan town secondary school locates about 200m to the South.
	· An altar next to the reservoir

	9. 
	Dap Hoi 1 and 2 reservoirs
	· To the East: TL 573 is about 2km from the reservoir.
· To the West: QL 1A is about 5km from the reservoir.
	· There are some aquaculture ponds in the downstream of the reservoir.
	· There are 4 households living close to the reservoir, distance of about 50 ÷ 100m.
	· No production, business or service nearby.
	· To the East of the reservoir, there are some tombs and graves (5-10m from the reservoir, on the sand dunes)

	10. 
	Duc Duc reservoir
	· To the East: QL1A is about 6km from the reservoir.
· To the West: QL15 is about 6km from the reservoir
· To the South: TL75, TL76 is about 6km from the reservoir
· To the North: TL 7 is about 9km from the reservoir
	· To the South: Kinh Mon reservoir is 3km away
	· 01 household (Duc Duc hamlet) lives 100m to the north of the reservoir
	· No production, business or service nearby.
	· No cultural or religious monument nearby.

	11. 
	Tan Vinh reservoir
	· QL 15 is about 500m from the reservoir.
	· There are some aquaculture ponds in the downstream of the reservoir. The nearest pond is 90m from the reservoir
	· No resident living near the reservoir.
	· Huong Tan CPC locates about 500m to the East.
	· No cultural or religious monument nearby.

	12. 
	Da Cua reservoir
	· To the East: QL 15 is about 1,6km.
· To the South: QL 9 is about 2km.
	· Da Mai reservoir locates 5km to the West
· There are some aquaculture ponds in the downstream of the reservoir.
	· The nearest residential area is at distance of about 65m from the reservoir.
	· No production, business or service nearby.
	· No cultural or religious monument nearby.


Source: Field investigation by Institute of Sustainable Development and Climate Change in August, 2017
Assessment: The results of relationships between 12 construction works and the surroundings demonstrate that the construction sites locate independently, away from the high-density residential areas and other cultural, historical, religious works (except Dap Hoi 1 and 2 reservoirs), and have no impacts on industrial production or business activities.  As a result, the specific impacts during subproject implementation are only related to the graves areas in Dap Hoi 1 and 2 reservoirs.

2.2.2. Main works of the subproject
· Earth dams (main dams and saddle dams)

Elevation of dam top: maintain the same and back-fill to restore dam top elevation for main and saddle dams.

Width and structure of dam crest: Pursuant to QCVN 04-05-2012-BNNPTNT: for dams of levels II÷IV, the minimum width must be B = 5.00m, based on the construction conditions, the solutions include:

· For dams with width of dam crest of about 5.0m: back-fill on downstream face to complete the dam crest

· For dams with width of dam crest smaller than 5.0m: rip-rap to expand dam crest to 5.0m.

· Dam crest consolidation: Consolidating dam crest using concrete M300 and stones sized 2x4 with thickness of 20cm, padded with recycled plastic firm, placing a shrinking slit after every 4.8m, placing an asphalt expanding slit after every 48m; the slope on dam crest icrest=3% toward both sides.
· The upstream border of dam crest will be consolidated using 2 techniques:

· Constructing wheel-stoppers using concrete M200, spanning distance of 4.8m, padded with oil-asphalt paper at connecting places between two stoppers. Consolidating the downstream dam crest using mortar M100 and stone in length of 1m and thickness of 20cm.
· Constructing water-break walls for reservoirs: Co Kieng 2, Dap Hoi 1, Dap Hoi 2, Reservoir Km6. Other reservoirs only construct wheel stoppers. Water-break walls are made of steel-reinforced concrete M200, each unit is 4.8m in length, padded with 5cm of M75 mortar and oil-asphalt paper at connecting places.

· Downstream border of dam crest: Constructing wheel-stoppers using concrete M200, spanning distance of 4.8m, padded with oil-asphalt paper at connecting places between two stoppers. Consolidating the downstream dam crest using mortar M100 and stone in length of 1m and thickness of 20cm.

· Upstream dam face: 2 consolidating options:
· For large dam (Kinh Mon reservoir): consolidating using paving stones with thickness of 30cm, padded with filtering broken stone of 15cm thick, filtering sand of 15cm thick at the degraded locations.
· For small dams: consolidating upstream dam using paving stone with thickness of 30cm in M300 steel-reinforced concrete, padded with filtering broken stone of 15cm thick, filtering sand of 15cm thick. Consolidating the whole dam face.
· Downstream dam face: planting grass in lines made of M200 concrete frame, 30 cm deep, 30 cm wide. Distance between lines is 5.0m.

· Water collecting lines are placed at the dam downstream foot, trapezium shaped with size of BxH = 0.5x0.4, slope 1:1.0 using paving stone with thickness of 30cm

· Spillway: Constructing new spillways using M300 steel-reinforced concrete, combined with bridge over spillway. Consolidating spillway downstream and dredging spillway upstream area to facilitate flood discharge.
· Management house: Constructing new management houses.
· Management roads:
· Expanding roads to width of B=5.0m to use as construction roads. Road face is made of soil and gravel at 20 cm thick and soil road base to be packed at K≥0,98.
· After completing construction works, upgrading the construction roads into management road at level B – TCVN 10380:2014, road face width of 4.5m, road margin of 0.75m on each side, width of road base at 6.0m. Road face will be concretized with M300 concrete at 20cm thick, covered with asphalt at connecting surface, sloping at 2% to both sides.
The scope of rehabilitation and upgrade for each work item of the subproject “Dam Rehabilitation and Safety Improvement (WB8) Quang Tri province" is summarized in the following table:

Table 2- 4: Scope of rehabilitation and upgrade of the subproject works
	No
	Work item
	Scope of rehabilitation and upgrade

	1. 
	Tram reservoir

	
	Reservoir
	· Useful capacity: 0.2 x 106 m3

	
	Main dam
	· Consolidating dam crest: Current dam crest elevation from +11.83m ÷ +13,02m, the calculating results show that dam crest does not meet safety requirement, hence, need to broaden the spillway and constructing wave-break walls.
· Current width of dam crest Bht = 3÷4m. As required by QCVN 04-05-2012-BNNPTNT: for dams level IV, select B=5.0m.

· Consolidating dam crest by arranging the edge using concrete M200, modulus of 4.8m, 2 layers of sackcloth with tar between the modulus. Reinforcing the top of the downstream slope the stone masonry with mortar M100 1m long, 20cm thick.

· Consolidating upstream slope: Current upstream slope constant m=1,5÷2,0, based on calculating results, upstream slope constant has to be adjusted to m=2,5; Rip-rap the upstream slope with designed slope constant of m=2,5; Consolidating all upstream slope using paving stone 30cm thickness, 15cm broken stone layer underneath, padding sand layer with 15cm thickness, in reinforced-concrete M300 frame, dimensions: 20x60cm.

· Consolidating downstream slope: Rip-rap downstream slope to designed slope constant m=2,0; downstream slope will be filled with nutritious soil of 10cm thickness and covered with grass; Along top of downstream slope, behind wheel stopper, consolidated with 20cm thick stone layer along the slope; Along the foot of downstream slope, arrange water ditch using 30cm thick stone layer, underneath is padded with broken stone layer thickness of 20cm, and filtering sand layer 20 cm thickness along the slope up to elevation of +8,65m

	
	Spillway
	· Build new spillway at location of existing spillway; Structure of reinforced concrete M300, free spillway; Width of 2 spans x 4m/span = 8,0m; Spillway elevation +10,30m.

	
	Intake
	· Build new intake at the location of existing intake; Round steel pipe D=400mm, covered with reinforced concrete M300 operated using disk valve at the downstream of the intake; Intake gates are constructed with reinforced concrete M300. Relieving water pressure using pressure-tank. The valve tower area is 15m2.

	
	Management road
	· Management road combined with construction road are constructed with following parameters: Road base 6m, road surface 4,5m, road margin 2x0.75m.Road surface is made of concrete M300, stone 2x4 at 20cm thickness. Road base and corridor is consolidated using broken stone type 1 at 15cm thickness.

	
	Management house
	Constructing new management house near the Spillway.

· Structure: 1 level, straight top, covered with square-wave metal plates.

· Constructing area 76m² including: 01 meeting room, 01 bed room, 01 kitchen and dining room, 01 rest room, 01 storage.

· Equip electric generators and communication means.

	2. 
	Co Kieng 2 reservoir

	
	Reservoir
	· Useful capacity: 0.3 x 106 m3

	
	Main dam
	· Consolidating dam crest using concreteM300 2x4 stones at 20cm thick layer, padding regenerated plastic cloth 4,8m add a sinking slit, 48m add an expanding slit using asphalt, slope of crest i=3% to both sides. On downstream side, arrange wheel stopper using concrete M200, span 4.8m, 2 layered asphalt oil paper at connector between spans. Consolidating top of downstream slope using stone and mortar M100 length 1m, thickness 20cm
· Consolidating upstream face using paving stones with thickness of 30cm, padded with filtering broken stone of 15cm thick

· Consolidating downstream face: levelling the dam crest to ensure B=5.0m, for sections with width of less than 5.0m, rip-rap on downstream face. Rip-rap on downstream face with designed slope constant m=2.0; planting grass in lines made of M200 concrete frame, 30 cm deep, 30 cm wide. Distance between lines is 5.0m. -
Water collecting lines are placed at the dam downstream foot, trapezium shaped with size of BxH = 0.5x0.4, slope 1:1.0 using paving stone with thickness of 30cm.

· Constructing water-break wall with height of 7,0m using reinforced concrete M200 span 4,8m; mortar padding M75 5cm thick and pad 2-layer asphalt oil paper at span connectors.

· Consolidating water drainage system on downstream slope; treating water penetration on dam body.

· Constructing water-break wall

	
	Spillway
	· Constructing new spillway at the location of the existing spillway, wide-top spillway will be made of reinforced concrete M200; B =13.0m; spillway elevation +27.70m;

· Constructing new bridge over spillway using reinforced concrete M200; B = 5.0m

	
	Intake
	· Constructing new intake at the location of existing intake. Steel pipe D40cm covered with reinforced concrete M200 operated by disk valves at the downstream of the intake
· Constructing water canal following intake

	
	Management road
	· Management road already had surface upgraded using concrete with funds from other projects. Use the existing management road as construction road.

	
	Management house
	Constructing new management house near the Spillway
· Structure: 01 floor, metal tiled roof with anti-storm frame, anti-lighting system. Constructing area 48m² including: 01 living room, 01 working room, 01 duty room, 01 kitchen, 01 rest room.

· Wall is built with tunnel brick with thickness 220. Ceramic tiled floor. Door, windows and ventilating doors have metal decorated frames. Equip the system of electricity and fresh water in the house (Equip drilling well, water pump in area with no fresh water supply)

· Constructing medium/low voltage electrical lines and transforming station for management and operation activities.

· Additional items: Garage, drilling well, water tank, yard, flower basin, landscape trees in the campus (15x20m) with gates and brick fence.

	3. 
	Khe Na reservoir

	
	Reservoir
	· Useful capacity: 0.2 x 106 m3

	
	Main dam
	· Consolidating dam crest: 

· Consolidating dam crest using M300 concrete at thickness of 20cm. Structuring dam crest slop of 3% toward downstream, lining with regenerated plastic sheet; Placing a sinking slit between each 4.8m span.
· On downstream side, arrange wheel stop perusing concrete M200, sized 20x20x120cm and placing a supporting component at every 40cm.
· Consolidating upstream slope: Rip-rap upstream slope to designed slope constant m = 2.5; Consolidating upstream slope using paving stone with thickness of 30cm, under plate line gravel 15cm, filter sand 15cm, in fixed frame made of reinforced concreteM300, sized 20x60cm; Consolidating scope: the dam height is small, Hmax=5.17m, propose to consolidate all upstream slope.

· Consolidating downstream slope: Rip-rap downstream slope to designed slope constant m = 2.0; downstream slope filled with nutritious soil with thickness of 10cm and plant grass; Along top of downstream slope behind wheel stopper constructing bulky stones with thickness of 20cm along the slope 1m; Along downstream slope foot, arrange water ditch using stone layer with thickness of 30cm, underneath is padded with broken stone layer thickness of 20cm, and filtering sand layer 20 cm thickness along the slope up to elevation of +11.13m.

	
	Spillway
	· Constructing new spillway at the location of the existing spillway: spillway made of reinforced concrete M300, free flow spillway; width of 03 spans x 3.33m/span = 10,0m; Spillway elevation +13.40m. Operating door is consolidated using reinforced concrete, connecting to pressure-tank, dredge to free the flow at spillway downstream, Consolidating using bulky paving stone.

· Constructing new bridge over spillway reinforced concrete M300, width of bridge 5,0m

	
	Intake
	· Build new intake at the location of existing intake; Round steel pipe D=400mm, covered with reinforced concrete M300 operated using disk valve at the downstream of the intake. Operating door of intake is made of reinforced concrete M300. Operating using disk valves at downstream of the intake. Relieving water pressure using pressure-tank, valve tower with area of13m2.

	
	Management road
	· Management road combined with construction road are consolidated with the following parameters: Road base 6m, road surface 3.5m, road margin 2x1.25m. Road surface using concreteM3002x4 stones at 20cm thick layer. Road base, and road margin are consolidated by type 1 broken stone with thickness of 15cm.

	
	Management house
	Constructing new management house near the Spillway.

· Structure: 1 level, straight top, covered with square-wave metal plates.

· Constructing area 76m² including: 01 meeting room, 01 bed room, 01 kitchen, 01 rest room, 01 storage.

· Equip electric generators and communication means.

	4. 
	Khom 2 reservoir

	
	Reservoir
	· Useful capacity: 0.6 x 106 m3

	
	Main dam
	· Consolidating dam crest: Expanding dam crest B=6.5m, leveling dam top to satisfy designed elevation +23.30m; Consolidating dam crest using concreteM3002x4 stones at 20cm thick layer, padding regenerated plastic cloth. 4.8m add a sinking slit, 48m add an expanding slit using asphalt, slope of crest i=3% to both sides. On downstream side, arrange wheel stop perusing concrete M200, span 4,8m, 2-layer asphalt oil paper at connector between spans. Consolidating top of downstream slope using stone and mortar M100 length 1m, thickness 20cm.

· Consolidating upstream slope: Rip-rap all upstream slope with m=2.5; Consolidating using paving stone 30cm thickness in reinforced concreteM300 frame, underneath line with gravel 15cm, filter sand 15cm.

· Consolidating downstream slope: Treating, digging and Rip-rap to restore downstream slope to designed slope constant m = 2.0; Downstream water drainages are completely broken, need to be demolished and reconstructed; downstream slope plant grass in rectangular frame using concrete M200, 30cm deep, bottom width at 30cm, gap between ditches at 5.0m; Water ditch in downstream at dam toe: trapezium section 50x40cm, m = 1 using paving stone with thickness of 30cm.

· Treating anti-penetration using anti-penetration layer on upstream slope;

	
	Spillway
	· Constructing new spillway at the location of the existing spillway; Wide-top spillway made of reinforced concrete M300, free flow spillway; Width of spillway 20.0m; Spillway elevation +20.70m; Consolidating entrance/exit using reinforced concrete, connecting to pressure-tank; dredge to free the flow at spillway downstream, Consolidating stone buckets.

· Constructing new bridge over spillway using reinforced concrete M300, width of bridge 5.0m

	
	Intake
	· Constructing new intake at 15m away from the existing intake; Round steel pipe D40cm covered with reinforced concrete M300 operated by disk valves at the downstream of the intake; Operating using disk valves at downstream of the intake. Operating door of intake is made of reinforced concrete M300. Relieving water pressure using pressure-tank.

	
	Management road
	· Construction road 1 is 407.4m long, upgrading and expanding to form management road.

· Construction road 2 is 350.8m long, upgrading to form management road.

· Widening the road to B=6.0m to facilitate construction activities. road surface 5m, road margin 2x0.5m. Slope on road surface i=3%, slope on road margin iroad margin=4%. Road surface is filled with gravel, thickness of 20cm, packed the road base to K≥0.95.

· Upgrading construction road into management and operation road using concreteM300, width of road base 6,0m, road surface 3.5m, road margin1.25m, slope on surface i=2%, slope on road margin iroad margin=4%. Arrange trapezium water drainage 0and.3m, m = 1,0 at digging road sections using stone and mortar M100 with thickness of 25cm.

	
	Management house
	· Constructing new management house at the end of Earth dam: Level 4 house, use area 76m² including 01 working room, 01 bed room, 01 kitchen, 01 rest room, 01 storage. Wall is built with tunnel brick with thickness 220. Pier, beam, and floor are made of reinforced concrete M200. Ceramic tiled floor, placing anti-storm system on the floor. Doors are made of solid wood. Equip the system of electricity and fresh water in the house and connect to the local electricity and fresh water supply.

· Additional items: Garage, drilling well, water tank, yard, flower basin, landscape trees in the campus (15x20m) with gates and brick fence

	5. 
	Duc Duc reservoir

	
	Reservoir
	· Useful capacity: 0.36 x 106 m3

	
	Main dam
	· Consolidating dam crest: Dam crest is uneven, requires levelling dam top to satisfy designed elevation +9.70m; Consolidating dam crest using concreteM3002x4 stones at 20cm thick layer, padding regenerated plastic cloth. 4.8m add a sinking slit, 48m add an expanding slit using asphalt, slope of crest i=3% to both sides;
· On downstream side, arrange wheel stopper using concrete M200, span 4.8m, 2-layer asphalt oil paper at connector between spans. Consolidating top of downstream slope using stone and mortar M100 length 1m, thickness 20cm.

· Consolidating downstream slope: Expanding dam top from Bht = 4.0m to B = 5.0m by rip-rap downstream slope. Treating, digging and rip-rap downstream slope to designed slope constant m = 2.50; downstream slope plant grass in frames using concrete M200, 30cm deep, bottom width at 30cm, gap between ditches at 5.0m; Water ditch in downstream at dam toe: trapezium section  50x40cm, m = 1 using paving stone with thickness of 30cm.

· Treating termite in dam body; Treating water seepage on earth dam by drill-and-fill.

	
	Spillway
	· Consolidating degraded spots behind current spillway. Consolidating entrance using stone.

· Connecting to pressure-tank behind spillway, behind pressure-tank is connecting section - consolidating using stone

	
	Intake
	· Constructing new intake at the location of the existing intake; Round steel pipe D40cm covered with reinforced concrete M300 operated by disk valves at the downstream of the intake; Intake gates are constructed with reinforced concrete M300; Relieving water pressure using pressure-tank.

	
	Management road
	· Widening road B=6.0m to facilitate construction activities, road surface 5m, road margin 2x0.5m. Slope on surface i=3%, slope on road margin iroad margin=4%. Road surface is filled with gravel, thickness of 20cm, packed the road base to K≥0,95.

· Upgrading construction road into management and operation road using concreteM300, BRoad base=6.0m, Broad surface=3.5m, Broad margin=1.25m, slope on surface i=2%, slope on road margin iroad margin=4%. Arrange trapezium water drainage 0,3x0,3m, m=1,0 at digging road sections using stone and mortar M100 thickness 25cm.

	
	Management house
	· Constructing new management house at the end of earth dam, near the intake: Level 4 house, use area 76m² including 01 working room, 01 bed room, 01 kitchen, 01 rest room, 01 storage. Wall is built with tunnel brick with thickness 220. Pier, beam, and floor are made of reinforced concrete M200. Ceramic tiled floor, placing anti-storm system on the floor. Doors are made of solid wood. Equip the system of electricity and fresh water in the house and connect to the local electricity and fresh water supply.

· Additional items: Garage, drilling well, water tank, yard, flower basin, landscape trees in the campus (15x20m) with gates and brick fence.

	6. 
	Dap Hoi 1 and 2 reservoirs

	
	Reservoir
	· Useful capacity: 1.05 x 106 m3

	
	Main dam
	· Consolidating dam crest: using concreteM3002x4 stones at 20cm thick layer, padding regenerated plastic cloth. 4,8m add a sinking slit, 48m add an expanding slit using asphalt, slope of crest i=3% to both sides; Placing water-break wall on the upstream side using concrete M200, underneath padding mortar M75 with thickness of 5cm, span 4.8m, 2-layer asphalt oil paper at connector between spans. On downstream side, arrange wheel stopper using concrete M200, span 4.8m, 2-layer asphalt oil paper at connector between spans. Consolidating top of downstream slope using stone and mortar M100 length 1m, thickness 20cm.

· Consolidating upstream slope: Consolidating all the dam slope using paving stone 30cm in reinforced concrete M300 frame, underneath line with gravel 15cm, filter sand 15cm.

· Consolidating downstream slope: Rip-rap downstream slope to designed slope constant m=2.5; downstream slope plant grass. Water ditch in downstream at dam toe: trapezium section 50x40cm, m=1 using paving stone with thickness of 30cm. Dam foot from elevation +2.00 downward is consolidated with paving stone with thickness of 30cm, lined with filtering broken stone layer with thickness of 20cm; filtering sand layer 20cm thickness combined with water discharge stone component B=5m

· Constructing water-break wall with height of 0.6m; Wall is constructed using concrete M200 span 4.8m, padding mortar M75 with thickness of 5cm&pad 2-layer asphalt oil paper at span connectors.

	
	Saddle dam 1
	· Consolidating dam crest using concreteM300 with thickness of 20cm, Dmax=4, slope of crest i=3% to both sides; Arrange wheel stopper at downstream side, span 4,8m, pad 2-layer asphalt oil paper at span connectors.

· Consolidating upstream slope: Consolidating all the slope using paving stone 30cm in reinforced concrete M300 frame, underneath line with gravel 15cm, filter sand 15cm.

· Consolidating downstream slope: Level and backfill the dam crest to ensure B = 5.0m, for sections with B < 5.0m; Rip-rap downstream slope; Rip-rap downstream slope to designed slope constant m = 2.5; downstream slope plant grass on nutritious soil layer of 10cm thick.

	
	Saddle dam 2
	· Consolidating 1,592.6m dam crest using concreteM300with thickness of 20cm, padding regenerated plastic cloth; 4.8m add a sinking slit, 48m add an expanding slit using asphalt, slope of crest i=3%, to both sides. Wheel stopper at upstream and downstream sides are made of concrete M200, consolidating top of downstream slope using stone and mortar M100 length 1m, thickness 20cm.

· Consolidating upstream slope: Consolidating using paving stone with thickness of 30cm in reinforced concrete M300 frame, underneath line with gravel 15cm, filter sand 15cm.

· Consolidating downstream slope: Level and backfill the dam crest to ensure B = 5.0m, for sections with B < 5.0m; Rip-rap downstream slope to designed slope constant m = 2.5; downstream slope plant grass on nutritious soil layer with thickness of 10cm

	
	Saddle dam 3
	· Consolidating 188.7m dam crest using concreteM300with thickness of 20cm, padding regenerated plastic cloth. 4.8m add a sinking slit, 48m add an expanding slit using asphalt, slope of crest i=3% to both sides. Wheel stopper at upstream and downstream sides are made of concrete M200.

· Consolidating upstream slope: Consolidating using paving stone 30cm thickness in reinforced concrete M300 frame, underneath line with gravel 15cm, filter sand 15cm.

· Consolidating downstream slope: Level and backfill the dam crest to ensure B = 5.0m, for sections with B < 5.0m. Rip-rap downstream slope to designed slope constant m=2.5. downstream slope plant grass on nutritious soil layer with thickness of 10cm

	
	Spillway 1/ Saddle dam 1
	· Constructing new spillway at the location of the existing spillway; Deep spillway made of reinforced concrete M300, operated using valve door; Width of spillway 1.5mx2=3.0m; Spillway elevation +1.80m; Consolidating entrance using reinforced concrete, connecting to pressure-tank, dredge to free the flow at spillway downstream.

· Bridge over spillway made of reinforced concrete M300, width of bridge 5.0m

	
	Spillway 2/ Saddle dam 2
	· Constructing new spillway at the location of the existing spillway; Free flow spillway made of reinforced concrete M300; Width of spillway B=39m; Spillway elevation +2.2m; Consolidating entrance using reinforced concrete, connecting to pressure-tank, dredge to free the flow at spillway downstream.

	
	Intake under road/ Main dam Reservoir number 2
	· Constructing new intake D100cm at pile TC2 30m to the right side of main dam, pressured flow. Round pipe D100cm at pile TC2 30m to the right side of main dam, made of reinforced concreteM300with no operating valve

	
	Regulating intake/ saddle dam 3
	· Constructing regulating intake B=2m at K0+136,free flow intake. The intake is made of reinforced concrete M300, with operating vale. Intake gates are constructed with reinforced concrete M300, free pressure-relief.

	
	Management road
	· Upgrading 02 management roads:

+ Road number 1: Widening the road to B=5,0m to facilitate construction activities. Road surface is filled with gravel, thickness of 20cm, packed the road base to K≥0.95.

+ Road number 3: Construction 528,4m road, Widening the road to B=6.0m to facilitate construction activities, width of road surface 3.50m, Broad margin=1.25m, BRoad base=6.0m, road surface using concreteM300with thickness of 20cm, placing asphalt packs at connecting surfaces, creating road slope 2% to both sides.

	
	Management house
	· Constructing new management house: Level 4 house, use area 76m² including 01 working room, 01 bed room, 01 kitchen, 01 rest room, 01 storage. Wall is built with tunnel brick with thickness 220. Pier, beam, and floor are made of reinforced concrete M200. Ceramic tiled floor, placing anti-storm system on the floor. Doors are made of solid wood. Equip the system of electricity and fresh water in the house and connect to the local electricity and fresh water supply.

· Additional items: Garage, drilling well, water tank, yard, flower basin, landscape trees in the campus (15x20m) with gates and brick fence

	7. 
	Kinh Mon reservoir

	
	Reservoir
	· Useful capacity: 21.8 x 106 m3

	
	Main dam
	· Consolidating dam crest:

· Level and backfill the dam crest to ensure elevation +22.20m; manual construction, select B=7.0m for Main dam, B=5,0m for saddle dams 1,2,3;Rip-rapto expand dam top toward downstream.

· Consolidating dam top using concrete asphalt 7cm, lining broken stone type 1 underneath with thickness of 20cm, creating slope on dam crest of 3% to both sides.

· Consolidating dam top using concrete asphalt 7cm, lining broken stone type 1 underneath with thickness of 20cm, creating slope on dam crest of 3% to both sides. Placing wheel stopper on downstream side using concrete M200, span 4.8m, 2-layer asphalt oil paper at connector between spans. Consolidating top of downstream slope using stone and mortar M100 length 1m, thickness 20cm.

· Consolidating upstream slope:

· For Main dam & Saddle dam 2: Consolidating slope from under normal water level 1.0m to dam top; Consolidating using pre-cast reinforced concreteM300sized 5.0x5.0x0.15m, underneath padded with 15cm thick broken stone layer, and 15cm thick filtering sand. From normal water level 1,0m downward, the existing paving stone is in good condition, only adding paving stone at gaps.

· For saddle dam 1: the existing paving stone on upstream slope is in good condition, maintain current condition.

· For saddle dam 3: Consolidating using pre-cast reinforced concrete M300 sized 5.0x5.0x0.15m, underneath padded with 15cm thick broken stone layer, and 15cm thick filtering sand.

· Consolidating downstream slope:

· Rip-rap downstream slope to designed slope constant m = 2,75 and m=3,00, core at elevation +14,00, B core = 3,50m.
· downstream slope plant grass in rectangular frame made of concrete M200, 30cm deep, bottom width at 30cm, gap between ditches at 5,0m.
· Water ditch in downstream at dam toe: trapezium section 50x40cm, m = 1 using paving stone with thickness of 30cm.

	
	Saddle dam (03 dams)
	· 

	
	Spillway
	· Spillway is in good condition, no reparation required.

· Consolidating right side of channeling canal upstream of spillway.

· Adding road at spillway downstream to facilitate management and operation activities in rainy season

	
	Intake
	· Maintain current condition. Replacing valve door and operating machine.

· Designing new pressure-tank.

· Expanding dam top toward downstream, hence, require adding soil-break wall in front of valve house:
· Walls made of reinforced concreteM300, height of 1,35m, bottom width at 1,50m

· Drilling to attach steel beams to base of valve house and installing molds for walls.

	
	Management road
	· Construction road number 1 is 1.664,7m long.
· Upgrading construction road into management and operation road using concrete, width of road base 6,0m, road surface 3,5m, road margin 1,25m, slope on surface i=2%, slope on road margin iroad margin=4%. Arrange trapezium water drainage 0,3x0,3m, m=1,0 at digging road sections using stone and mortar M100 at 25cm thickness.

· Construction road number 2 is 131,7m long –this section connects Saddle dam 2 and 3

· Upgrading construction road into management and operation road by consolidating road surface.

· Widening road B=5,0m to facilitate construction activities. Road surface is filled with gravel, thickness of 20cm, packed the road base to K≥0,95.

· Upgrading construction road into management and operation road using asphalt concrete, width of road base 5,0m, road surface 4,4m, road margin 2x0,3m. Slope on surface i=3%. Wheel stoppers on the left and right sides are made of concrete M200 (similar to downstream and upstream wheel stoppers on the main dam and the saddle dams).

· Construction road number 3 is 370,0m long, road number 4 is 630,0m long
· Existing roads are narrow, can be used as construction roads after levelling and expanding. Width of road base 6m, road surface 5m, road margin 2x0,5m. Slope on surface i=3%, slope on road margin iroad margin=4%. Road surface is filled with gravel, thickness of 20cm, packed the road base to K≥0,95.

· Upgrading construction road into management and operation road using asphalt concrete, width of road base 6,0m, road surface 3,5m, road margin 1,25m, slope on surface i=2%, slope on road margin iroad margin=4%.Arrange trapezium water drainage 0,3x0,3m, m = 1,0 at digging road sections using stone and mortar M100 with thickness of 25cm.

	
	Management house
	· Management house remains as existed, reused as materials and machine storage.

· Constructing new management house next to the existing management house
· Structure: 01 level house. Area of 150m² including: 01 meeting room, 01 working room, 01 bed room, 01 kitchen, 01 rest room.

· Wall is built with tunnel brick with thickness 220. Ceramic tiled floor, placing anti-storm system on the floor, anti-lighting system.

· Door, windows and ventilating doors have metal decorated frames. Equip the system of electricity and fresh water in the house. Constructing medium/low voltage electrical lines and transforming station for management and operation activities.

· Additional items: Garage, drilling well, water tank, yard, flower basin, landscape trees in the campus (20x25) m with gates and brick fence

	8. 
	Da Cua reservoir

	
	Reservoir
	· Useful capacity: 0.24 x 106 m3

	
	Main dam
	· Consolidating dam crest: using concreteM3002x4 stones at 20cm thick layer, padding regenerated plastic cloth. 4,8m add a sinking slit, 48m add an expanding slit using asphalt, slope of crest i=3% to both sides. Arrange wheel stoppers on upstream and downstream sides using concrete M200, span 4,8m, 2-layer asphalt oil paper at connector between spans.
· Consolidating upstream slope: Using paving stone with thickness of 30cm, reversed filtering layer including filtering gravel 15cm and filtering sand 15cm in reinforced concrete M300 frame. Upstream slope constant m = 2.5.

· Consolidating downstream slope: Level and backfill the dam crest to ensure B = 5.0m, for sections with B < 5.0m. Rip-rap downstream slope to designed slope constant m=2.5. downstream slope only consolidating by planting grass.

	
	Spillway
	· Constructing new Spillway at K0+283.6: Spillway made of reinforced concrete M300, free flow spillway; Width of 03 spans x 5.5m/span = 16.5m; Spillway elevation +6,0m; Consolidating entrance using reinforced concrete M300, broken stone Dmax=4. Connecting to pressure-tank behind spillway made of reinforced concrete M300, dredge to free the flow at spillway downstream, Consolidating reinforced concrete M300.

· Constructing new bridge over spillway using reinforced concrete M300, width of bridge 5.0m

	
	Intake
	· Constructing new Intake D=40cm at K0+137; Round steel pipe D40cm covered with reinforced concrete M300 operated by disk valves at the downstream of the intake;

· Operated by disk valves at the downstream of the intake.

· Constructing new valve house at downstream; 01 floor, use area 13m². House structure with reinforced concrete M200 frame, brick wall with thickness of 110, roof made of reinforced concrete with tiles.
· Intake gates are constructed with reinforced concrete M300.

· Relieving water pressure using pressure-tank.

	
	Management road
	· Upgrading 2 routes with total length of L=1.348,9m, Widening the road to B=6.0m to facilitate construction activities.

· Upgrading construction road into management and operation road at standard A – TCVN 10380:2014, width of road surface 3.50m, width of road margin 1.25m, width of road base 6,0m, road surface using concreteM300with thickness of 20cm, placing asphalt packs at connecting surfaces, creating road slope 2% to both sides.

	
	Management house
	· Constructing new management house as working and living places for officers. 01 floor, use area 76m², including 01 working room, 01 bed room, 01 kitchen, 01 storage, 01 rest room and corridor. House structure with reinforced concrete M200 frame, brick wall with thickness of 220, roof made of reinforced concrete with tiles. 

· Additional items: Garage, drilling well, water tank, yard, flower basin, landscape trees in the campus (15x20) m with gates and brick fence

	9. 
	Reservoir Km6

	
	Reservoir
	· Useful capacity: 0.41 x 106 m3

	
	Main dam
	· Consolidating dam crest using asphalt concrete 7cm thickness, lining broken stone type 1 underneath with thickness of 20cm, slope of crest i=3% to both sides; Repair upstream water-break wall: repairing surfaces, making lines using concrete M100, 1.5cm thick and repair the concrete part on wall top; Constructing water-break wall using stone and mortar 100, height h=60cm (in the foundation of intake); On downstream side, arrange wheel stopper using concrete M200, span 4,8m, 2 layer asphalt oil paper at connector between spans. Consolidating top of downstream slope using stone and mortar M100 length 1m, thickness 20cm.

· Consolidating upstream slope: From elevation 13,6m to dam top, maintaining current condition using cast-and-place reinforced concrete. From elevation 11.5m ÷ +13.6m Consolidating using paving stone with thickness of 30cm, reversed filtering layer including filtering gravel 15cm and filtering sand 15cmin reinforced concrete M300 frame. Slope constant m = 3,0. Restoring upstream slope at the intake (foundation hole places) using cast-and-place reinforced concrete M200 plate with thickness of 12cm, padded with regenerated plastic cloth underneath.

· Consolidating downstream slope: From  elevation of the paved slope, divided into plots and  plant grass for protection, plot size (5x5)m; downstream slope constant m = 2.75; rectangular water discharge (0,3x0,3)m made of concrete M200 with thickness of 10cm. Adding waster sewage canals for dam body using paving stone with thickness of 30cm, reversed filtering layer including filtering gravel with thickness of 20cmandfiltering sand layer 20cm thickness combined with water discharge stones; top of water discharge stone: 1.5m, elevation +6.00, upstream slope m=1.5 (section next to dam body), downstream slope constant m=2. Trapezium waster sewage canal on dam foot (0.5x0.4) m, m = 1 using paving stone with thickness of 30cm.

· Constructing water-break wall using stone and mortar 100, height h=60cm (in the foundation hole of intake)

	
	Spillway
	· Remain the existing condition of the spillway

	
	Intake
	· Constructing new Intake D=40cm at K0+264.5; Round steel pipe D40cm covered with reinforced concrete M300 operated by disk valves at the downstream of the intake. Mechanically operated by disk valves at the downstream of the intake. Intake gates are constructed with reinforced concrete M300. Relieving water pressure using pressure-tank.

	
	Management road
	· Widening road to facilitate construction activities. Width of road base 6.0m, road surface 5.0m, road margin 2x0.5m. Road surface is filled with gravel, thickness of 20cm, packed the road base to K≥0.90.

· Restore the road to local people’s houses: Length of 55m, width of road base 4.0m, road surface 3.0m, road margin 2x0.5m. Road surface using concreteM300with thickness of 20cm, padding regenerated plastic cloth; broken stone layer underneath.

	
	Management house
	· Constructing new management house: Level 4 house, use area 76m² including 01 working room, 01 bed room, 01 kitchen, 01 rest room, 01 storage. Brick wall with thickness of 220. Pier, beam, and floor are made of reinforced concrete M200. Ceramic tiled floor, placing anti-storm system on the floor. Doors are made of solid wood. Equip the system of electricity and fresh water in the house and connect to the local electricity and fresh water supply.

· Additional items: Garage, drilling well, water tank, yard, flower basin, landscape trees in the campus (15x20m) with gates and brick fence.

	10. 
	Tan Vinh reservoir

	
	Reservoir
	· Useful capacity: 0.2 x 106 m3

	
	Main dam
	· Consolidating dam top using concreteM300with thickness of 20cm, creating slope on dam crest of 3% toward the downstream, padding regenerated plastic cloth an dplace a sinking slit after every 4.8m. Arrange wheel stoppers on upstream and downstream sides using concrete M200, sized 20x20x120cm and every 40cm arrange a supporting component.

· Consolidating upstream slope: using paving stone with thickness of 30cm, padded with 15cm thick layer of broken stone, 15cm thick layer of sand, in fixed frame made of reinforced concreteM300, sized 20x60cm.

· Consolidating downstream slope: Rip-rap downstream slope to designed slope constant m=2.5. downstream slope filled with nutritious soil with thickness of 10cm and plant grass. Along top of downstream slope behind wheel stopper constructing bulky stones with thickness of 20cm along the slope 1m. Along foot of downstream slope, arrange water ditch using stone layer with thickness of 30cm, padded with broken stone layer thickness of 20cm, filtering sand layer 20cm thickness and filtering cloth along the slope up to elevation +511.44m.

	
	Spillway
	· Constructing new spillway at the location of the existing spillway; Spillway made of reinforced concrete M300, free flow spillway. Width 02 spans x 3.5m/span = 7.0m; Spillway elevation +514.85m

· Consolidating entrance using reinforced concrete.

· Connecting to pressure-tank behind spillway.

· dredge to free the flow at spillway downstream, Consolidating using paving bulky stone
· Constructing new bridge over spillway using reinforced concrete M300, width of bridge 5.0m

	
	Intake
	· Constructing new all intakes inside the stream; Round steel pipe D=400mm, covered with reinforced concrete M300 operated using disk valve at the downstream of the intake; 

· Operated by disk valves at the downstream of the intake.

· Intake gates are constructed with reinforced concrete M300.

· Relieving water pressure using pressure-tank.

· The valve tower area is 15m2.

	
	Management road
	· Utilize the existing inter-communal asphalt concrete road.

	
	Management house
	Constructing new management house near the Spillway.

· Structure: 1 level, straight top, covered with square-wave metal plates.

· Constructing area 76m² including: 01 meeting room, 01 bed room, 01 kitchen, 01 rest room, 01 storage.

· Equip electric generators and communication means.

	11. 
	Khom 7 reservoir
	

	
	Reservoir
	Useful capacity: 0.2 x 106 m3

	
	Main dam
	· Consolidating dam crest: maintaining current condition, width of dam top 5m, elevation dam top +350.2m. Consolidating dam crest with length of 135.2m using concrete M300 with thickness of 20cm, padding regenerated plastic cloth; 4,8m add a sinking slit, 48m add an expanding slit using asphalt, slope of crest i=3%, to both sides. Wheel stopper at upstream and downstream sides made of concrete M200, consolidating top of downstream slope using stone and mortar M100 length 1m, thickness 20cm.

· Consolidating upstream slope: Consolidating using paving stone with thickness of 30cm in reinforced concrete M300 frame, underneath line with gravel 15cm, filter sand 15cm. upstream slope constant m = 3,0.

· From elevation of dam top, dividing into plots to plant grass for protection, sized (5x5)m; downstream slope constant m=2.75; rectangular waster sewage canal (0.3x0.3)m using concrete M200 with thickness of 10cm. Repairing water discharge on slope using paving stone with thickness of 30cm, reversed filtering layer including broken stone layer with thickness of 20cm and filtering sand layer 20cm thickness. Trapezium waster sewage canal on dam foot (0.5x0.4) m, m=1 using paving stone with thickness of 30cm.

	
	Spillway
	· Constructing new Spillway at the same location as the existing spillway: Spillway made of reinforced concrete M300, free flow spillway; Width of 04 spans x 4.0m/span=16.0m; Spillway elevation +348.87m.

· Consolidating entrance using reinforced concrete M300, broken stone D max=4

· Connecting to pressure-tank behind spillway made of reinforced concrete M300

· Dredge to free the flow at spillway downstream, Consolidating reinforced concrete M300

· Bridge over spillway made of reinforced concrete M300, width of bridge 3.0m

	
	Intake
	· Constructing new Intake D=40cm at K0+27.83; Round steel pipe D40cm covered with reinforced concrete M300 operated by disk valves at the downstream of the intake. 

· Operated by disk valves at the downstream of the intake.

· Intake gates are constructed with reinforced concrete M300.

· Relieving water pressure using pressure-tank.

	
	Management road
	Upgrading construction road into management road:

· Including 2 routes with total length of 670.6m. In which, T1 is 345.0m long, T2 is 325.6m long. Width of road base 6.0m, road surface 3.5m, road margin 2x1.25m. Road surface using concrete M300 with thickness of 20cm, padding regenerated plastic cloth, underneath place broken stone layer; 5m add a sinking slit, 50m add an expanding slit using asphalt. Connecting sections are made similar to road surface of main routes. Arrange trapezium water drainage (0.3x0.3) m, m=1 at digging road sections. Slope on surface i=2%, slope on road margin iroad margin=4%.

	
	Management house
	· Constructing new management house: Level 4 house, use area 76m² including 01 working room, 01 bed room, 01 kitchen, 01 rest room, 01 storage. Wall is built with tunnel brick with thickness 220. Pier, beam, and floor are made of reinforced concrete M200. Ceramic tiled floor, placing anti-storm system on the floor. Doors are made of solid wood. Equip the system of electricity and fresh water in the house and connect to the local electricity and fresh water supply.

· Additional items: Garage, drilling well, water tank, yard, flower basin, landscape trees in the campus (15x20m) with gates and brick fence.

	12. 
	Khe Muong reservoir

	
	Reservoir
	· Useful capacity: 0.53 x 106 m3

	
	Main dam
	· Consolidating dam top using concrete M300 with thickness of 20cm, creating slope on dam crest of 3% padding regenerated plastic cloth; 4.8m add a sinking slit.

· Consolidating upstream slope using paving stone with thickness of 30cm, padding with broken stone layer of 15cm thickness, sand layer of 15cm thickness, in fixed frame made of reinforced concrete M300, sized 20x60cm. Rip-rap upstream slope to designed slope constant m=2.5.

· Consolidating downstream slope: Rip-rap downstream slope to designed slope constant m=2.0. downstream slope filled with nutritious soil with thickness of 10cm and plant grass combined with surface water discharge made of concrete M200, bxh = (0.3x0.3)m thickness of 10cm. Along top of downstream slope behind wheel stopper constructing bulky stones with thickness of 20cm along the slope 1m. Along foot of downstream slope arrange water ditch using stone layer with thickness of 30cm, padded with broken stone layer with thickness of 20cm and filtering sand layer with thickness of 20cm along the slope up to elevation +6.81m.

	
	Spillway
	· Constructing new spillway at the location of the existing spillway; Spillway made of reinforced concrete M300, free flow spillway. Width of 03 spans x 3.33m/span=10.0m; Spillway elevation +8.7m; Consolidating entrance using reinforced concrete M300. Connecting to pressure-tank behind spillway, dredge to free the flow at spillway downstream, Consolidating using paving stone.

· Constructing bridge over spillway using reinforced concrete M300, width of bridge 5.0m

	
	Intake
	· Build new intake at the location of existing intake. Round steel pipe D=400mm, covered with reinforced concrete M300 operated using disk valve at the downstream of the intake.

· Operated by disk valves at the downstream of the intake.

· Intake gates are constructed with reinforced concrete M300.

· Relieving water pressure using pressure-tank.

· The valve tower area is 15m2

	
	Management road
	· Constructing new management road combined with construction road are constructed with following parameters: Road base 6m, road surface 3,5m, road margin 2x1,25m. Road surface using concrete M300 2x4 stones at 20cm thick layer. Road base, road margin using broken stone layer with thickness of 15cm.

	
	Management house
	Constructing new management house near the Spillway.

· Structure: 1 level, straight top, covered with square-wave metal plates.

· Constructing area 76m² including: 01 meeting room, 01 bed room, 01 kitchen, 01 rest room, 01 storage.

· Equip electric generators and communication means.


Source: Basic Design Report of the subproject: “Dam Rehabilitation and Safety Improvement (WB8) Quang Tri province”

2.3. Estimate of the used and generated Resources

2.3.1. Volumes of excavation and filling, materials, and disposal wastes
The volumes of construction materials for subproject construction works are summarized in the following table:

Table 2- 5: Summary on quantity of major construction materials of the subproject

	No
	Construction materials
	Unit
	Tram
	 Co Kieng 2
	 Khe Na
	 Khom 2
	 Duc Duc
	 Dap Hoi 
	 Kinh Mon
	 Da Cua
	 Km6
	 Tan Vinh
	 Khom 7
	 Khe Muong
	TOTAL

	I
	Material inputs
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1
	Filling soil
	m3
	5,030
	5,760
	3,049
	8,483
	7,448
	8,305
	8,980
	4,502
	6,416
	4,093
	4,697
	6,446
	73,208

	2
	Concrete
	m3
	1,769
	447
	807
	993
	885
	2,218
	644
	818
	455
	781
	67
	1,042
	10,925

	3
	Steel
	tons
	19
	37
	12
	36
	66
	54
	25
	55
	41
	15
	7
	20
	386

	4
	Stone
	m3
	839
	141
	117
	640
	729
	846
	1,141
	414
	1,287
	469
	403
	235
	7,260

	5
	Sand
	m3
	367
	346
	248
	254
	159
	661
	427
	341
	269
	425
	133
	424
	4,054

	II
	Disposal wastes
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1
	Excavated soil
	m3
	4,848
	7,410
	3,363
	6,278
	5,337
	8,453
	5,704
	2,405
	5,670
	4,266
	8,021
	4,818
	66,573


Source: Basic Design Report of the subproject: “Dam Rehabilitation and Safety Improvement (WB8) Quang Tri province
2.3.2. Transportation vehicles and construction machines

Table 2- 6: List of vehicles and machines
	No
	Machine
	Unit
	Tram
	 Co Kieng 2
	 Khe Na
	 Khom 2
	 Duc Duc
	 Dap Hoi 
	 Kinh Mon
	 Da Cua
	 Km6
	 Tan Vinh
	 Khom 7
	 Khe Muong
	TOTAL

	1 
	Digger volume 1.25 m3
	unit
	4
	4
	4
	4
	4
	4
	4
	4
	2
	4
	4
	4
	54

	2 
	Dozer 108 CV
	unit
	4
	4
	4
	4
	4
	4
	4
	4
	3
	4
	4
	4
	55

	3 
	Automatic dozer 110 CV
	unit
	3
	3
	3
	3
	3
	3
	3
	3
	2
	3
	3
	3
	41

	4 
	Automatic compressor 16.0 T
	unit
	4
	4
	4
	4
	4
	4
	4
	4
	2
	4
	4
	4
	54

	5 
	Automatic vibrating compressor 18T
	unit
	4
	4
	4
	4
	4
	4
	4
	4
	2
	4
	4
	4
	54

	6 
	Automatic vibrating compressor 25T
	unit
	4
	4
	4
	4
	4
	4
	4
	4
	2
	4
	4
	4
	54

	7 
	Automatic steel compressor 10.0 T
	unit
	4
	4
	4
	4
	4
	4
	4
	4
	2
	4
	4
	4
	54

	8 
	Auto-unloading truck 7 T
	unit
	6
	6
	6
	6
	6
	6
	3
	6
	3
	6
	6
	6
	78

	9 
	Watering truck 5.0 m3
	unit
	3
	3
	3
	3
	3
	3
	2
	3
	2
	3
	3
	3
	40

	10 
	Concrete compressor - 1.0 kW
	unit
	4
	4
	4
	4
	4
	4
	3
	4
	3
	4
	4
	4
	54

	11 
	Diesel air compressor - 360.00 m3/h
	unit
	3
	3
	3
	3
	3
	3
	2
	3
	2
	3
	3
	3
	40

	12 
	Welder - 23.0 kW
	unit
	3
	3
	3
	3
	3
	3
	2
	3
	2
	3
	3
	3
	40

	13 
	Air-compressed hammer 3.0 m3/ph
	unit
	3
	3
	3
	3
	3
	3
	2
	3
	2
	3
	3
	3
	40

	14 
	Steel molder 5.0 kW
	unit
	4
	4
	4
	4
	4
	4
	3
	4
	3
	4
	4
	4
	54

	15 
	Automatic compressor 9.0T
	unit
	4
	4
	4
	4
	4
	4
	3
	4
	3
	4
	4
	4
	54

	16 
	Handheld compressor 80kg
	unit
	4
	4
	4
	4
	4
	4
	3
	4
	3
	4
	4
	4
	54

	17 
	Plastic pipe welder
	unit
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	28

	18 
	Concrete mixer 250 l
	unit
	4
	4
	4
	4
	4
	4
	2
	4
	2
	4
	4
	4
	52


2.4. Supporting works
2.4.1. Work camps
The average number of workers estimated for each construction work is about 50 people for each reservoir, including about 20 local labors. The amount of local labors (untrained general workers or workers with primary training) accounts for about 40% of total workers required. This group can actively arrange their living activities at their own home; therefore, the subproject does not have to arrange work camp for them. For managers and skilled workers from other locations, the subproject will arrange temporary work camps at unused land near the construction sites. Work camps must have the electrical and clean water supply systems, wastewater collection and treatment systems that meet requirements on safety and hygiene as regulated by the Government of Vietnam.
2.4.2. Construction materials
Construction materials mainly use local materials. The main materials are soil, sand, gravel, stone, cement, steel construction. The sources of materials and construction materials are available, easy to exploit and buy and sell conveniently.

Main materials, construction materials such as cement, steel, bitumen, brick and paint bricks are taken from Dong Ha city. Small materials such as welding rod, welding nail, welding wire, water pipes etc. get in the town near the construction site.

· Kinh Mon reservoir, Khom 2 reservoir, Duc Duc reservoir, Co Kieng 2 reservoir:
· Materials of sand, gravel at the exploiting location Kenh market, at Trung Hai commune (Km736+500, National road 1A turn to 150m).

· Sand for concrete can be bought at Thach Han mine, Quang Tri town (Km770+142)

· Gravel, stone, rip-rap can be bought at Dau Mau stone mine (Km29, National road 9) of Thien Tan Joint-stock company.
· Khe Muong reservoir: Sand for brick work ... at the exploiting location of My Chanh, Thach Han, stone at the exploiting location of Km28 - National road 9 Cam Lo. 

· Tram reservoir, Khe Na reservoir: Sand for brick work ... at the exploiting location of My Chanh, Thach Han, stone at the exploiting location of Km28 - National road 9 Cam Lo. 

· Tan Vinh reservoir: Sand for brick work ... the exploiting location of Vinh Lam, stone at the exploiting location of Km28 - National road 9 Cam Lo. 

· Reservoir Km6, Khom 7 reservoir, Dap Hoi 1 reservoir, Dap Hoi 2 reservoir, Da Cua reservoir: Due to the characteristics of the project is upgraded and repaired, all items have the access roads to the construction works, the location of dumping yard and auxiliary areas, the contractor must arrange themselves suitable for actual construction conditions.

2.4.3. Disposal sites

Based on the construction plan and reuse of excavated soil, designing consultant chooses the solution to plan the disposal site and stockpile at the same location where disposal soil is under to make surface for stockpile above, to minimize the impacts of land acquisition. The areas of stockpile and disposal site for each construction work are from 0.6-2 ha, which are sufficient to meet the demands for filling soil and disposal of excavated soil.

2.4.4. Construction and transportation routes

The routes for transporting the materials and construction machines include mostly the major routes, such as the national highway 1A and provincial highways. Other routes leading to the construction are roads level IV and V with low population density or no residents living along, and do not cross any sensitive area, such as schools, hospitals and markets. The transportation of materials and machines is generally favorable.
Table 2- 7: Transportation routes and travelling distances

	No
	Reservoir
	Materials
	Source
	Vehicle
	Travelling distance

	
	
	
	
	
	Road
	Road level
	distance (km)
	Total (km)

	I
	Tram
	1
	Concrete, steel, woods, panels, ...

	Dong Ha city
	Truck
	QL1A
	2
	36.8
	40.1

	
	
	
	
	
	
	Inter-commune
	3
	1.6
	

	
	
	
	
	
	
	Construction site
	4
	1.7
	 

	
	
	2
	Sands
	Vinh Lam soil mine
	Auto-unloading truck
	QL1A
	2
	9.0
	12.3

	
	
	
	
	
	
	Inter-commune
	3
	1.6
	

	
	
	
	
	
	
	Construction site
	4
	1.7
	

	
	
	3
	Stones
	Dau Mau soil mine
	Auto-unloading truck
	QL9
	3
	28
	68.1

	
	
	
	
	
	
	QL1A
	2
	36.8
	

	
	
	
	
	
	
	Inter-commune
	3
	1.6
	

	
	
	
	
	
	
	Construction site
	4
	1.7
	

	
	
	4
	Filling soil
	Khe Na soil mine
	Auto-unloading truck
	Construction site
	5
	0.3
	0.3

	
	
	5
	Excavated soil (for disposal)
	Trang Ngu zone
	Auto-unloading truck
	Disposal site
	5
	0.5
	0.50

	II
	Co Kieng 2
	1
	Concrete, steel, woods, panels,...


	Dong Ha city
	Truck
	QL1A
	2
	3.8
	48.7

	
	
	
	
	
	
	DT71
	3
	8.0
	 

	
	
	
	
	
	
	QL15
	3
	35.8
	 

	
	
	
	
	
	
	Construction site
	4
	1.1
	 

	
	
	2
	Sand
	Cho Kenh soil mine
	Auto-unloading truck
	DT76
	4
	0.15
	37.65

	
	
	
	
	
	
	AH1
	2
	7.9
	 

	
	
	
	
	
	
	QL1A
	2
	7.3
	 

	
	
	
	
	
	
	DT7
	3
	12.9
	 

	
	
	
	
	
	
	QL15
	3
	8.3
	 

	
	
	
	
	
	
	Construction site
	4
	1.1
	 

	
	
	3
	Stones
	Dau Mau soil mine
	Auto-unloading truck
	QL9
	3
	15.5
	54.1

	
	
	
	
	
	
	QL15
	3
	37.5
	 

	
	
	
	
	
	
	Construction site
	4
	1.1
	 

	
	
	4
	Filling soil
	Soil mine
	Auto-unloading truck
	Earth dam
	4
	0.20
	0.55

	
	
	
	
	
	
	Spillway
	4
	0.25
	

	
	
	
	
	
	
	Intake
	4
	0.10
	

	
	
	5
	Excavated soil (for disposal)
	Earth dam
	Auto-unloading truck
	Disposal site
	4
	0.20
	0.55

	
	
	
	
	Spillway
	
	Disposal site
	4
	0.25
	

	
	
	
	
	Intake
	
	Disposal site
	4
	0.10
	

	III
	 Khe Na
	1
	Concrete, steel, woods, panels, ...

	Dong Ha city
	Truck
	QL1A
	2
	27.8
	29.6

	
	
	
	
	
	
	Inter-commune
	3
	1.5
	

	
	
	
	
	
	
	Construction site
	4
	0.3
	 

	
	
	2
	Sand
	Vinh Lam soil mine
	Auto-unloading truck
	Inter-commune
	3
	1.0
	2.9

	
	
	
	
	
	
	QL1A
	2
	0.1
	

	
	
	
	
	
	
	Inter-commune
	3
	1.5
	

	
	
	
	
	
	
	Construction site
	4
	0.3
	

	
	
	3
	Stones
	Dau Mau soil mine
	Auto-unloading truck
	QL9
	3
	16.1
	52.2

	
	
	
	
	
	
	HCM-ND
	2
	1.7
	 

	
	
	
	
	
	
	QL9-NB
	2
	8.2
	 

	
	
	
	
	
	
	QL1A
	2
	24.4
	 

	
	
	
	
	
	
	Inter-commune
	3
	1.5
	 

	
	
	
	
	
	
	Construction site
	4
	0.3
	 

	
	
	4
	Filling soil
	Khe Na Soil mine
	Auto-unloading truck
	Construction site
	5
	0.3
	0.3

	
	
	5
	Excavated soil (for disposal)
	Trang Cay and Sui zones
	Auto-unloading truck
	Disposal site
	5
	1.5
	1.50

	IV
	Khom 2
	1
	Concrete, steel, woods, panels, ...

	Dong Ha city
	Truck
	QL1A
	2
	3.8
	40.0

	
	
	
	
	
	
	DT71
	3
	8.0
	 

	
	
	
	
	
	
	QL15
	3
	27.5
	 

	
	
	
	
	
	
	DT7
	3
	0.25
	 

	
	
	
	
	
	
	Construction site
	4
	0.45
	 

	
	
	2
	Sand
	Cho Kenh soil mine
	Auto-unloading truck
	DT76
	4
	0.15
	28.95

	
	
	
	
	
	
	AH1
	2
	7.90
	 

	
	
	
	
	
	
	QL1A
	2
	7.30
	 

	
	
	
	
	
	
	DT7
	3
	13.15
	 

	
	
	
	
	
	
	Construction site
	4
	0.45
	 

	
	
	3
	Stones
	Dau Mau soil mine
	Auto-unloading truck
	QL9
	3
	15.5
	45.4

	
	
	
	
	
	
	QL15
	3
	29.2
	 

	
	
	
	
	
	
	DT7
	3
	0.25
	 

	
	
	
	
	
	
	Construction site
	4
	0.45
	 

	
	
	4
	Filling soil
	Soil mine
	Auto-unloading truck
	Earth dam
	4
	0.15
	3.6

	
	
	
	
	
	
	Spillway
	4
	0.50
	

	
	
	
	
	
	
	Intake
	4
	0.10
	

	
	
	5
	Excavated soil (for disposal)
	Earth dam
	Auto-unloading truck
	Disposal site
	4
	0.15
	3.6

	
	
	
	
	Spillway
	
	Disposal site
	4
	0.50
	

	
	
	
	
	Intake
	
	Disposal site
	4
	0.10
	

	V
	Duc Duc
	1
	Concrete, steel, woods, panels, ...

	Dong Ha city
	Truck
	QL1A
	2
	22.5
	27.2

	
	
	
	
	
	
	Inter-commune
	4
	4.3
	 

	
	
	
	
	
	
	Construction site
	4
	0.40
	 

	
	
	2
	Sand
	Cho Kenh soil mine
	Auto-unloading truck
	DT76
	4
	1.30
	8.7

	
	
	
	
	
	
	QL1A
	2
	2.70
	 

	
	
	
	
	
	
	Inter-commune
	4
	4.30
	 

	
	
	
	
	
	
	Construction site
	4
	0.40
	 

	
	
	3
	Stones
	Dau Mau soil mine
	Auto-unloading truck
	QL9
	3
	15.5
	48.6

	
	
	
	
	
	
	QL15
	3
	1.7
	 

	
	
	
	
	
	
	DT71
	3
	8.00
	 

	
	
	
	
	
	
	QL1A
	2
	18.70
	 

	
	
	
	
	
	
	Inter-commune
	4
	4.3
	 

	
	
	
	
	
	
	Construction site
	4
	0.40
	 

	
	
	4
	Filling soil
	Soil mine
	Auto-unloading truck
	Earth dam
	4
	1.50
	3.6

	
	
	
	
	
	
	Spillway
	4
	0.50
	

	
	
	
	
	
	
	Intake
	4
	1.60
	

	
	
	5
	Excavated soil (for disposal)
	Earth dam
	Auto-unloading truck
	Disposal site
	4
	1.50
	3.6

	
	
	
	
	Spillway
	
	Disposal site
	4
	0.50
	

	
	
	
	
	Intake
	
	Disposal site
	4
	1.60
	

	VI
	 Dap Hoi
	1
	Concrete, steel, woods, panels,
	Dong Ha city
	Truck
	QL1A
	2
	18
	22.5

	
	
	
	
	
	
	Construction site
	4
	4.5
	

	
	
	2
	Paving stone
	Gio An stone mine
	Auto-unloading truck
	TL75
	3
	9.5
	18.5

	
	
	
	
	
	
	QL1A
	2
	4.5
	

	
	
	
	
	
	
	Construction site
	4
	4.5
	

	
	
	3
	Bulky and broken stones
	Dau Mau soil mine
	Auto-unloading truck
	QL9
	3
	16.1
	46.5

	
	
	
	
	
	
	TL71
	2
	9.9
	

	
	
	
	
	
	
	QL1A
	2
	16
	

	
	
	
	
	
	
	Construction site
	4
	4.5
	

	
	
	4
	Sand and gravel
	Cho Kenh soil mine
	Auto-unloading truck
	QL1A
	4
	1.8
	6.3

	
	
	
	
	
	
	Construction site
	4
	4.5
	

	
	
	5
	Filling soil
	Binh Minh soil mine
	Auto-unloading truck
	TL75
	3
	3.8
	12.8

	
	
	
	
	
	
	QL1A
	2
	4.5
	

	
	
	
	
	
	
	Construction site
	4
	4.5
	

	VII
	Kinh Mon
	1
	Concrete, steel, woods, panels, ...

	Dong Ha city
	Truck
	QL1A
	2
	20.0
	26.8

	
	
	
	
	
	
	DT76
	3
	5.3
	 

	
	
	
	
	
	
	Construction site
	4
	1.5
	 

	
	
	2
	Sand
	Cho Kenh soil mine
	Auto-unloading truck
	DT76
	3
	6.5
	8.0

	
	
	
	
	
	
	Construction site
	4
	1.5
	 

	
	
	3
	Stones
	Dau Mau soil mine
	Auto-unloading truck
	QL9
	3
	15.5
	40.8

	
	
	
	
	
	
	QL15
	3
	14.6
	 

	
	
	
	
	
	
	DT75
	3
	3.5
	 

	
	
	
	
	
	
	DT76
	3
	5.7
	 

	
	
	
	
	
	
	Construction site
	4
	1.5
	 

	
	
	4
	Filling soil
	Soil mine
	Auto-unloading truck
	Main dam
	4
	2.2
	8.6

	
	
	
	
	
	
	Saddle dam 1
	4
	1.1
	

	
	
	
	
	
	
	Saddle dam 2
	4
	2.5
	

	
	
	
	
	
	
	Saddle dam 3
	4
	2.8
	

	
	
	5
	Excavated soil (for disposal)
	Main dam
	Auto-unloading truck
	Disposal site
	4
	1.0
	4.5

	
	
	
	
	Saddle dam 1
	
	Disposal site
	4
	1.6
	

	
	
	
	
	Saddle dam 2
	
	Disposal site
	4
	0.8
	

	
	
	
	
	Saddle dam 3
	
	Disposal site
	4
	1.1
	

	VIII
	 Xuan Tay
	1
	Concrete, steel, woods, panels, ...

	Dong Ha city
	Truck
	QL1A
	2
	10.5
	17.6

	
	
	
	
	
	
	TL74
	4
	7.0
	

	
	
	
	
	
	
	Construction site
	4
	0.1
	

	
	
	2
	Paving stone
	Gio An stone mine
	Auto-unloading truck
	TL75
	3
	3.0
	9.8

	
	
	
	
	
	
	QL15
	3
	3.5
	

	
	
	
	
	
	
	TL74
	4
	3.2
	

	
	
	
	
	
	
	Construction site
	4
	0.1
	

	
	
	3
	Bulky and broken stone
	Dau Mau soil mine
	Auto-unloading truck
	QL9
	3
	16.1
	29.1

	
	
	
	
	
	
	QL15
	3
	9.7
	

	
	
	
	
	
	
	TL74
	4
	3.2
	

	
	
	
	
	
	
	Construction site
	4
	0.1
	

	
	
	4
	Sand and gravel
	Cho Kenh soil mine
	Auto-unloading truck
	TL76
	4
	9.0
	19.0

	
	
	
	
	
	
	TL75
	3
	3.2
	

	
	
	
	
	
	
	QL15
	3
	3.5
	

	
	
	
	
	
	
	TL74
	4
	3.2
	

	
	
	
	
	
	
	Construction site
	4
	0.1
	

	
	
	5
	Filling soil
	Soil mine 
	Auto-unloading truck
	Construction site
	5
	6.0
	6.0

	IX
	 Km6
	1
	Concrete, steel, woods, panels...
	Dong Ha city
	Truck
	QL9
	3
	5.9
	6.4

	
	
	
	
	
	
	Construction site
	4
	0.5
	

	
	
	2
	Sands
	Hieu river sand mine
	Auto-unloading truck
	Inter-commune
	4
	0.5
	7.6

	
	
	
	
	
	
	QL1A
	2
	0.7
	

	
	
	
	
	
	
	QL9
	3
	5.9
	

	
	
	
	
	
	
	Construction site
	4
	0.5
	

	
	
	3
	Bulky and broken stone
	Dau Mau soil mine
	Auto-unloading truck
	QL9
	3
	22.1
	22.6

	
	
	
	
	
	
	Construction site
	4
	0.5
	

	
	
	4
	Paving stone
	Gio an stone mine
	Auto-unloading truck
	DT75
	4
	3.6
	24.2

	
	
	
	
	
	
	QL15
	3
	12.9
	 

	
	
	
	
	
	
	Northern freeway
	2
	1.70
	 

	
	
	
	
	
	
	QL9
	3
	5.50
	 

	
	
	
	
	
	
	Construction site
	4
	0.50
	 

	
	
	5
	Filling soil
	Soil mine
	Auto-unloading truck
	Earth dam
	4
	0.3
	0.3

	X
	 Tan Vinh
	1
	Concrete, steel, woods, panels, ...

	Dong Ha city
	Truck
	QL9
	3
	63
	67.7

	
	
	
	
	
	
	East HCM highway
	4
	4.2
	

	
	
	
	
	
	
	Construction site
	5
	0.5
	

	
	
	2
	Sand
	Dakrong sand mine
	Auto-unloading truck
	QL9
	4
	15.30
	20.0

	
	
	
	
	
	
	EAST HCM HIGHWAY
	4
	4.20
	 

	
	
	
	
	
	
	Inter-hamlet
	5
	0.40
	 

	
	
	
	
	
	
	Construction site
	6
	0.10
	 

	
	
	3
	Stones
	Dau Mau soil mine
	Auto-unloading truck
	QL9
	3
	14.0
	40.0

	
	
	
	
	
	
	QL9
	4
	21.3
	 

	
	
	
	
	
	
	EAST HCM HIGHWAY
	4
	4.2
	 

	
	
	
	
	
	
	Inter-hamlet
	5
	0.4
	 

	
	
	
	
	
	
	Construction site
	6
	0.1
	 

	
	
	4
	Filling soil
	Soil mine Tan Vinh
	Auto-unloading truck
	Construction site
	5
	0.3
	0.3

	
	
	5
	Excavated soil (for disposal)
	Xa Re hamlet
	Auto-unloading truck
	Disposal site
	5
	2.0
	2.00

	XI
	 Khom 7
	1
	Concrete, steel, woods, panels, ...

	Dong Ha city
	Truck
	QL9
	3
	64.0
	69.0

	
	
	
	
	
	
	Construction site
	4
	5.0
	

	
	
	2
	Sand
	Mo O sand mine
	Auto-unloading truck
	Inter-commune
	4
	6.0
	31.0

	
	
	
	
	
	
	QL9
	3
	20.0
	

	
	
	
	
	
	
	Construction site
	4
	5.0
	

	
	
	3
	Bulky and broken stone
	Dau Mau soil mine
	Auto-unloading truck
	QL9
	3
	36.0
	41.0

	
	
	
	
	
	
	Construction site
	4
	5.0
	

	
	
	4
	Gravel
	Cho Kenh soil mine
	Auto-unloading truck
	TL76
	4
	9.0
	83.7

	
	
	
	
	
	
	TL75
	3
	3.2
	

	
	
	
	
	
	
	QL15
	3
	12.7
	

	
	
	
	
	
	
	QL9
	3
	53.8
	

	
	
	
	
	
	
	Construction site
	4
	5.0
	

	
	
	5
	Filling soil
	Soil mine
	Auto-unloading truck
	Earth dam
	4
	0.3
	0.3

	XII
	 Khe Muong
	1
	Concrete, steel, woods, panels...
	Dong Ha city
	Truck
	QL1A
	2
	31.1
	34.5

	
	
	
	
	
	
	Construction site
	4
	3.4
	 

	
	
	2
	Sand
	My Chanh mine
	Auto-unloading truck
	QL1A
	2
	0.1
	 3.5

	
	
	
	
	
	
	Construction site
	4
	3.4
	 

	
	
	3
	Stones
	Dau Mau soil mine
	Auto-unloading truck
	QL9
	3
	19.3
	61.2

	
	
	
	
	
	
	QL9D
	2
	10.7
	 

	
	
	
	
	
	
	QL1A
	2
	27.9
	 

	
	
	
	
	
	
	Construction site
	4
	3.5
	 

	
	
	4
	Filling soil
	Khe Muong Soil mine
	Auto-unloading truck
	Construction site
	5
	0.3
	0.3

	
	
	5
	Excavated soil (for disposal)
	Bau Do zone, Vuc Ke hamlet
	Auto-unloading truck
	Disposal site
	5
	1.0
	1.0


2.4.5. Construction and domestic electrical supply
The energy required is mainly electric for lighting and construction works. Electrical sources and grids are from the electrical network of the commune in the subproject areas. The electric can be connected from the local station of the same commune. Electrical stations are all 22(15)/0,4KV ÷ 100 KVA with distance from construction site of about 350m. Xuan Tay reservoir: electric is derived from Linh Hai commune electrical station at 22(15)/0,4KV ÷ 100 KVA. Distance from the station to subproject area is about 350m.Supporting load: The major supporting ports for the construction sites include work camps, supporting areas, concrete areas, mixing stations. Based on the actual demand, the construction contractors can discuss with the local electric suppliers to connect to the existing lines.
2.4.6. Construction and domestic water supply
· Construction water supply: Use the water in the reservoir under construction
· Domestic water supply: use drilled or digs well water treated to adequate hygiene.
2.5. Pre-construction works
The activities to be conducted in prior to construction phase include:
· Geological and topographic surveys: conducted by designing consultant. These activities of surveying and geological drillings are only conducted in the construction sites.
· Land acquisition: placing landmarks for land acquisition, conducted detailed measurement surveys, preparing compensation plans, disclosing information and compensation payment. 
· Unexploded ordnance clearance: for areas that have not had UXO clearance, it requires to carry out UXO clearance before commencing construction activities.
· Preparing construction sites: clearing the standing trees and crops to facilitate construction works.

· Preparing supporting works: constructing the work camps, setting up the electrical and water connection, preparing the safety instruments for fire prevention, waste collection… and setting up material piling areas, disposal areas.
The subproject design had proposed options included the impacts of climate change scenarios to the capacity of the reservoir components, researches on changes of climatic conditions and their impacts on the subproject reservoirs in recent years to select the optimum design solution. The impacts of climate change in the subproject areas in recent years are mostly related to changes in annual precipitation, resulting in floods, erosion, and droughts.

2.6. Material transportation plan
The construction materials will be transported in phases in according to the construction progress. The first batch of materials will be delivered about 10 days before construction commencement. The transportation activities will be arranged at appropriate timing to minimize the impacts on local people.
2.7. Operation and maintenance
Register for dam and reservoir safety: Dam owner has to prepare and submit registration for dam and reservoir safety to authorized agencies within 30 days from the construction handover and commence of operation.
Preparing reservoir operating procedure: has to comply with Irrigation law, Water resources law, and other regulations related and applicable to operation of reservoirs as required by the Prime Minister. Dam owners are responsible for preparing reservoir operating procedure, submitting to authorized agencies for approval before storing water and handing-over to exploitation units. Every 5 years or when the operating procedure is deemed unsuitable, the exploitation unit of the dam and reservoir, or the dam owners have to check and adjust the operating procedure and resubmit to authorized agencies for approval. The operating procedure has to include:
a) Legal framework for preparing the manual, operating principles, main technical data, construction duties;

b) Regulations on operating of valves (if any); Specific regulations on operation of reservoir in flood season, dry season, in normal condition and in cases of drought, water shortage, salinization, storm, flood, water pollution, and in emergency events;

c) Regulation on monitoring scheme, provide information on hydro-climatic monitoring as stated in Article 15 Decree 114/2018/NĐ-CP;

d) Warning activities when discharging floods in normal operation and in emergency: the minimum advance warning before opening the first flood gate; warning sign; warning timing, warning location; responsibilities of stakeholders in disseminating the decision of flood discharge and discharge floods; responsibilities of stakeholders in disseminating the warning of flood discharge.
e) Regulations on minimum flow (if any)’

f) Regulations on responsibilities and rights of stakeholders in operating procedure;
g) Regulation on institutional arrangement, and procedure to adjust/supplement reservoir operating procedure

The operating procedure after being approved will be disclosed publicly as follows:
a) Disclose on website of the approving and auditing agencies, the owner and exploitation unit of highly important, large and medium dams (applicable to Kinh Mon reservoir)

b) Disclose at the offices of exploitation units, head-works, and CPC related to the reservoir of small reservoirs (applicable to other 11 reservoirs)
Implementing the approved operating procedure: 

· The dam and reservoir exploitation unit is responsible to operate in compliance with the approved operating procedure and in compliance with Articles 27, 28 and 45 of Irrigation Law and section 3 Article 53 of Water resources law.

· The operating activities of reservoir have to be documented in operation record by the exploitation unit.

· Every 5 years, the exploitation unit has to conduct check and assessment of operating activities and send results to the dam owner.
Dam and reservoir monitoring: The dam exploitation unit is responsible to:
a) Monitoring the dam, reservoir and related structures as stated in the design document, and national technical regulations to continuously monitor status of dam safety and stability;
b) Analyzing, assessing and processing the monitoring data; Detecting any abnormality to timely response; Storing the monitoring data as regulated;
c) Reporting to dam owner the monitoring results.
Monitoring specialized hydro-climatic data:

· Dam owner is responsible to maintain budget for monitoring of hydro-climatic data;

· The exploitation unit has to collect information on forecast and monitoring of hydro-climatic data as regulated by applicable national technical regulations.
· Details and procedure of monitoring are stated in Article 15 of Decree 114/2018/NĐ-CP.

Dam and reservoir checking: The exploitation unit has to check and assess dam and reservoir safety as follows:
a) Regularly check and observe on field to timely follow the current status of the dam and reservoir;

b) Annually before the rain season, check and assess dam and reservoir safety; Applying measures to actively prevent and response to the damages in order to maintain dam and reservoir safety;

c) Annually after the rain season, check to detect any damage; follow-up the situation of dam and reservoir damages; Learn experiences in natural hazard prevention; Propose repair measures and plan to repair, rehabilitate the damage, degrade;

d) Right after heavy rain and storm in the water stream or strong earth quake in the construction area, checking is required to assess dam safety;
e) In case detecting any emergency damage, report immediately to dam owner, dam manager, authorized agencies, and response immediately to ensure dam and reservoir safety.
Dam safety appraisal: The exploitation unit is responsible to appraise in compliance with the approved term of reference.
· First appraisal in the third year since the first water storage to normal water level or in the fifth year since the first water storage.

· Appraise every 5 years from the last dam appraisal for highly important, large or medium reservoirs (applicable only to Kinh Mon reservoir).
Maintain, repair, modernize dam and reservoir, install monitoring and operating systems, communication equipment, safety warning for dam and downstream area: Dam and reservoir have to be maintained, repaired, upgraded, modernized complying to regulations on quality management and construction maintenance and other applicable regulations. Dam and reservoir have to be repaired and upgraded to ensure construction safety and downstream area annually before rain season in the following cases:
a) Damaged, degraded, unsafe conditions;

b) Below standard flood discharge levels stated by the applicable national technical regulations;

c) Contain risk of erosion.
Prepare response plan for natural hazards and emergency: The exploitation unit of dam and reservoir is responsible for preparing, checking, adjusting and supplementing response plans for natural hazards, emergency situations. The natural hazard response plan has to comply to Article 22 Natural hazard prevention law.
Prepare flood map for downstream area: Flood map is a map showing scope and scale of flood in the downstream area of the dam when the reservoir discharges flood in normal operation, in emergency, or when the dam is broken. Dam owner is responsible for preparing and submitting the flood map for approval.
Dam and reservoir evacuation: In case of incident affecting dam and reservoir safety, the exploitation unit has to execute evacuation activities, handle the issues, and report to CPC, natural hazard response teams at all level for timely support and execution of response plan.
Setup database for dam and reservoir records: The exploitation unit is responsible for establishing database on dam and reservoir. The database has to be regularly and continuously updated throughout the management and exploitation activities.
2.8. Dam Safety Plan
A dam safety report (DSR) will be prepared for the subproject. The DSR aims to demonstrate, analyses and propose recommendations on: a) the factors potentially affect safety of dams and auxiliary structures; b) Impacts when the dams or auxiliary structures are broken or malfunctioned due to natural hazards, operator’s misconducts, or structural issues; and c) applicable legal framework at the present and in the future required to avoid or reduce the unfavorable conditions affecting safety of dams.
Review and analysis of safety of dam structure: The review and evaluation of
dam and appurtenant structures would include, but not limited to, the followings:
· Review site exploration data for the foundation and material sources. Note
potential adverse effects that may occur by the known geological features.
Assess unforeseen conditions and their treatment for relationship to safety and
performance of dam and appurtenant structures.

· Review appropriateness of type of dam and spillway; adequacy of dam design,
including foundation treatment, proposed excavation, selected foundation
strength parameters, and seepage and uplift pressure control measures. Note from safety standpoint any unusual aspects or omissions, and suggest measures
to be taken.

· Review stability and stress analyses and resulting factors of safety for normal,
unusual and extreme loading conditions for embankment and concrete dams,
spillway structures and outlet works, including determination of seismic loading
criteria.

· Review the reservoir factors of stability, formation of landslide, wave action,
and their effect on dam stability;

· Review the flood hydrology methodology and computations for determining the
project design flood hydrographs, reservoir routing and spillway sizing. Review
the design of spillway facilities including flow conditions, and energy
dissipation. Evaluate spillway capability to pass all design floods without
endangering the dam.

· Review the inlet and outlet works, including its hydraulic designs, capacity for
emergency reservoir draw-down, and sedimentation handling capability.

· Evaluate the design of spillway and outlets control device, including the
selection of numbers and types of major gates and valves, hoisting equipment
and other types of controlling mechanism. Note particularly the redundant
systems available to operate gated spillways and outlets works during power
and operational malfunctions.

· Review the designs of diversion works, schedule, hydrology and risk factors
associated with diversion during construction and with the closure of diversion
works at initial reservoir filling.

· Review the adequacy of instrumentation, especially of those instruments or
monuments, which would be required in forecasting serious damage or failure.

· Review the owner’s operation and maintenance procedures and emergency
preparedness plan, including evaluation of the subproject operation and maintenance factors relating to the safety of dam and assessment of the ability of the owner’s staff to adequately maintain and routinely check the safety of the structure.

Review and evaluation of dam safety risk: In addition to ensuring safety of dam
structure, it is also necessary for the subproject to assess the potential dam safety risk
to the local population and environment located downstream of the dam, including its
appurtenant structures. Dam breach is not likely to occur frequently but it can
cause serious damage when occur. In this context, during preparation of the
subproject, either as part of the preparation of the DSR or EMP, the subproject owner
should also carry out an assessment on the potential risk to the downstream
population/areas. For large and high hazard dams, collection of adequate data,
including downstream topographic and land use survey, would be required to simulate a dam breach and downstream flooding under various conditions/scenarios for the
preparation of an Emergency Preparedness Plan. Collection of data from the upstream
dams and/or activities related to the upper watershed may also be necessary for some
dams. Planning and implementation of a capacity building program for the subproject
with pilot activities to promote active participation of local communities should be
considered. The community surrounding the dam could contribute to the daily visual
monitoring, guarding the dam from vandalism action from the strangers, and
participate in the simple maintenance works. A pilot community participation in the
dam safety should be considered. Sedimentation and degradation of the upper
watershed may be critical issue in some river basin. The dam owner must also
demonstrate its commitment to allocate adequate O&M budget and periodic dam
safety inspection.
After completion of works, operation of the subproject dam will be responsible
by the subproject dam owner. As a result, dam safety will be managed by district people’s committees, while technical issues will be instructed and monitored by Department of Water Resources and Flood Management. District people’s committees will be responsible for works within their budget.

The engineers and technical officers responsible for operation and maintenance of the reservoirs will have to understand the shortcomings and potential issues. If the situation deteriorates and exceeds the ability of local agencies, the operation units have to report to higher authorities and perform the remedy action. With the aforementioned measures, the number of accidents and risks of accidents have been limited, however the potential risk is still relatively high but can be reduced by improving dam management procedure pursuant to international standards.
Proposed dam safety management plan includes:
· District People’s Committees will prepare specific plans on management of head-works and technical supports;

· Management and maintenance works include: management plan and operation plan for each reservoir

· Capacity-training for existing staffs and hire qualified officers to manage and operate the dams.

· Cooperate with independent experts to perform regular checks on the reservoir systems;

· Prepare and update annual plans for emergency responses, including instructions and information related to the beneficiary people and local governments;

· Prepare and allocate annual budget of district people’s committees for safety issues.
Details on assessment of dam safety and dam safety management plan are included in Dam Safety Report of the subproject.
2.9. Execution progress

The subproject “Dam Rehabilitation and Safety Improvement (WB8) Quang Tri province” includes 12reservoirs locating in 12 communes of Quang Tri province will be executed in 5 years (from 2017 to 2021) in compliance with investment phases.
Table 2- 8: Execution phases of the subproject works
	No
	Reservoir
	Construction period
	Consolidating upstream face
	Constructing spillway
	Constructing intake
	Other works

	1
	Kinh Mon
	2 years
	First year: From July to September

(03 months)

Second year: From June to October

(05 months)
	
	Anytime
	Anytime

	2
	Khe Muong
	1 year
	From May

to October
	
	From May

to October
	Anytime

	3
	Km6
	1 year
	From May

to October
	 
	 
	Anytime

	4
	Co Kieng 2
	1 year
	Dry season

(when the water level is low)
	From June to July

(2 months)
	August

(01 month)
	Anytime

	5
	Khom 7
	1 year
	From May

to October
	From June to July
(2 months)
	From May

to October
	Anytime

	6
	Tram
	1 year
	From May

to October
	
	From May

to October
	Anytime

	7
	Khe Na
	1 year
	From May

to October
	
	From May

to October
	Anytime

	8
	Khom 2
	1 year
	From May

to October
	January to February
(2 months)
	March to April
(2 months)
	Anytime

	9
	Dap Hoi 1,

Dap Hoi 2
	1 year
	From May

to October
	From June to July
(2 months)
	From May

to October
	Anytime

	10
	Duc Duc
	1 year
	From May

to October
	From June to July

(2 months)
	August

(01 month)
	Anytime

	11
	Tan Vinh
	1 year
	From May

to October
	
	From May

to October
	Anytime

	12
	Da Cua
	1 year
	From May

to October
	From June to July
(2 months)
	From May

to October
	Anytime


Source: Project description report of the subproject: “Dam Rehabilitation and Safety Improvement Quang Tri province”
3. POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORKS
3.1. Compliance in environmental and social assessment

The environmental and social assessment of the subproject will comply to the procedure for environmental assessment by WB and the Government of Vietnam. Specifically, environmental and social assessment of the subproject will comply to Environmental and Social Management Framework (ESMP) proposed by WB. Environmental and social screening will be conducted for each subproject to determine scope and type of environmental impact assessment. Thereby, TOR will be prepared for the type of environmental and social impact assessment suitable for the subproject scope and the adverse impacts projected in the screening process. Environmental and social screening will be conducted by safeguard expert of WB. TOR for environmental and social impact assessment will also be assessed and approved by safeguard experts of WB before conducting environmental and social impact assessment. During the process of environmental and social impact assessment, consultation with affected people and local NGOs has to be conducted. Vietnamese version of Environmental and social impact assessment report will be disclosed at the subproject areas so that the affected people and local NGOs can easily access, and the English version will be disclosed on WB’s website before auditing the project.
3.2. National environmental and social safeguard policies and legislations
3.2.1. Policies and regulations on the environment
· Law on Environmental Protection (No.55/2014/QH13) dated June 23, 2014 regulating issues related to strategic environmental assessment, environmental impact assessment, and environmental protection commitment of development activities;

· Law on Water resources number 17/2012/QH13 dated June 21st, 2012;

· Decree No. 18/2015/ND-CP dated February 14, 2015 on Environmental Protection Planning, Strategic Environmental Assessment, Environmental Impact Assessment and Environmental Protection Plans;

· Decree number 19/2015/ND-CP dated February 14th, 2015 by the Government on detailed regulation on execution of the Law on Environmental Protection;
· Decree number 38/2015/ND-CP dated April 24th, 2015 by the Government on management of wastes and disposals.

· Decree no. 201/2013/ND-CP dated 27/11/2013 by the Government about detailed regulation on execution of the Law on Water Resources;

· Decree number 112/2008/ND-CP dated 20/10/2008 by the Government on management, protection, exploitation of natural resources and environment of hydro-electrical and water resources reservoirs;
· Circular number 08/2017/TT-BXD dated 16/05/2017 regulating management of construction wastes;
· Circular number 27/2015/TT-BTNMT dated 29/05/2015 by Ministry of Natural Resources and Environment about regulations on strategic environmental assessment, environmental impact assessment, and environmental protection plan;
· Circular number 36/2015/TT-BTNMT dated 30/06/2015 about management of hazardous wastes.
· Circular no. 16/2009/TT-BTNMT dated 07/10/2009 by Ministry of Natural Resources and the Environment defining national technical regulations on ambient air quality and some hazardous substances in ambient air;
· Decision number 2841/QĐ-People’s Committee dated 23/12/2015 about approvals of environmental monitoring pricing for ambient air, underground water, acid rainwater, sea water, industrial emissions, and radiations applicable in Quang Tri province.
· Decision number 27/2014/QĐ-People’s Committee dated 20/06/2014 about regulations on management and exploitation of soil as construction material in Quang Tri province;
· Order number 26/CT-TTg dated 25/8/2014 by the Prime Minister about the implementation of Environmental Protection Law;
· Decision number 22/2006/QĐ-BTNMT dated 25/12/2006 by Ministry of Natural Resources and Environment about compulsory application of Vietnam national standards on environment;
3.2.2. Legislative documents related to compensation, assistance when the Government acquires land and assets on land
· Constitution of Vietnam 2013;

· The Land Law 45/2013/QH13 which has been effective since July 1, 2014;

· Decree number 35/2015/NĐ-CP, dated 13/04/2015 by the Government about management and use of paddy lands;

· Decree No.43/2014/ND-CP dated May 15, 2014 guiding in detail some articles of Land Law 2013;

· Decree No.44/2014/ND-CP dated May15, 2014 provides on method to determine land price; make adjusted land price brackets, land price board; valuate specific land price and land price consultancy activities;

· Decree No.  47/2014/ND-CP dated May 15, 2014 providing compensation, assistance, resettlement when land is recovered by the State;

· Decree No. 38/2013/ND-CP dated April 23, 2013, on management and use of official development assistance (ODA) and concessional loans of WB;
· Circular No. 37/2014/TT-BTNMT dated 30 June 2014, regulating compensation, assistance and resettlement when the State acquires land. 

· Circular No. 36/2014 / TT-BTNMT dated 30 June 2014, regulating method of valuation of land; construction, land price adjustment; specific land valuation and land valuation advisory;

· Decision number 51/2016/QĐ-People’s Committee of dated 20/12/216 by Provincial People’s Committee of Quang Tri province about announcement of prices for construction of houses and structures, and prices of trees and crops in Quang Tri province;
· Decision number 49/2016/QĐ-People’s Committee of dated 15/12/2016 by Provincial People’s Committee of Quang Tri province about regulations on some policies regarding compensation, assistance, and resettlement when the Government acquires lands in Dong Ha City;

· Decision number 17/2016/QĐ-People’s Committee of dated 11/05/2016 by Provincial People’s Committee of Quang Tri province about announcement of land prices for 05-year period (2015-2019) in Quang Tri province;

· Decision number 34/2015/QD-People’s Committee of dated 17/12/2015 about adjustments of decision 38/2014/QD-People’s Committee of about compensation, assistance, resettlement when the Government acquires land in Quang Tri province;

· Decision number 46/2013/QĐ-TV dated 28/09/2015 regulating assistance policies for basic trainings and less than 3-month-training course;
· Decision number 38/2014/QD-UD dated 19/09/2014 by Quang Tri People’s Committee about regulations on compensation, assistance, resettlement when the Government acquires land in Quang Tri province;

· Decision number 52/2012/QD-TTg dated 16/11/2012 about policies on support for career and vocational training for farmers having lands acquired by the Government;

· Decision 1956/2009/QD-TTg dated 17/11/2009 by the President about approval of general plan on vocational training for rural labor to 2020;

3.2.3. Policies and regulations related to construction management of investment projects
· Construction law No 50/2014/QH13 dated 18/08/2014;

· Decree number 42/2017/NĐ-CP, dated 05/04/2017 about adjustment and supplementations on some articles of Decree No 59/2015/NĐ-CP dated 18/06/2015 of the Government on the management of investment of construction projects;
· Decree No 59/2015/NĐ-CP dated 18/06/2015 of the Government on the management of investment of construction projects;

· Decree No: 46/2015/NĐ-CP of the Government dated 12/05/2015 on quality control and maintenance of construction works;

· Decree No: 32/2015/NĐ-CP dated 25/03/2015 of the Government on the construction cost management;

3.2.4. National policies on dam safety
· Dam ordinance number 26/2000/PL-UBTVBH10 dated 24/08/2000;

· Ordinance on exploitation and protection of water resources works number 32/2001/PL-UBTVQH10 dated 04/04/2001;

· Decree number 112/2008/NĐ-CP, dated 20/10/2008 by the Government about management, protection and exploitation of water resources and environment in hydro-electrical and water resources reservoirs;

· Decree number114/2018/NĐ-CP 04/09/2018 by the Government about dam safety management;

· Decree number 143/2003/NĐ-CP, dated 28/11/2003 by the Government about specific executive regulations on some articles of Ordinance on exploitation and protection of water resources works;

· Circular number 40/2010/TT-BNN dated 27/05/2011 regulating capacities of organizations, individuals participating in management, exploitation of water resources works;
· Circular number 65/2009/TT-BNN, dated 12/10/2009 guiding the activity arrangement and hierarchical exploitation of water resources works;
· Circular number 33/2008/TT-BNN, dated 04/02/2008 guiding the execution of some articles in Decree number 72/2007/NĐ-CP;

· Decision number 3562/QĐ-BNN-TL dated 13/11/2007 about temporary regulation on requirements on technical capacities of dam management unit;
3.2.5. Gender policies
· Law on Domestic Violence Prevention and Control 2007;

· Law on Gender Equalitydated29/11/2006;

· Law on organizing the government dated 25/12/2001;
· Law on Marriage and Family 2000;

· Decree 126/2014/NĐ-CP dated 31/12/2014 by the Government about specific regulations of some articles and executive methods to execute Law on Marriage and Family;
· Decree number 55/2009/ NĐ-CP dated 10/6/2009 by the Government about penalties on violation of gender equality;
· Decree number 48/2009/NĐ-CP dated 19/5/2009 by the Government regulating measures to ensure gender equality;
· Decree number 08/2009/NĐ-CP dated 04/02/2009 by the Government about specific regulation and executive guidance for some articles in Law on Domestic Violence Prevention and Control; 

· Decree number 70/2008/NĐ-CP dated 04/6/2008 by the Government about specific regulations for execution of some articles in Law on Gender Equality;
· Decree number 70/2001/NĐ-CP dated 03/10/2001 about specific regulations for execution of Law on Marriage and Family;

· Joint-circular number 40/2011/TTLT-BLDTBXH-BYT dated 28/12/2011 about regulations on harmful work conditions and works forbid from using female workers, pregnant workers or nursing mother with less-than-12-month-old baby;
· Decision number 56/2011/QĐ-TTg dated 14/10/2011 about statistical indicators for national gender development;
· Decision number 301/QĐ-LDTBXH dated 16/3/2011 by Ministry of Labor – Invalids and Society issuing National Strategy on gender equality in 2011-2020;
· Decision number 2351/QĐ-TTg dated 24/12/2010 by the Prime Minister approving National Strategy on gender equality in 2011-2020;
· Resolution number 11-NQ/TW dated 27/4/2007 by Ministry of Politics about women’s role in the period of developing industrialization and modernization;
· Resolution number 57/NQ-CP by the Government issuing Action plan by the Government in the period to 2020 executing Resolution number 11-NQ/TW dated 27/4/2007 by Ministry of Politics about women’s role in the period of developing industrialization and modernization
· Official document number 664/LDTBXHBĐG dated 11/3/2011 about guidance for Ministries, departments, local government in preparing executive plan for National Strategy on gender equality in 2011-2020;

· Official document number 1854/LDTBXH- BĐG about comments on the draft of guide for execution of models to prevent and mitigate impacts of violence based on gender basis.
3.2.6. Policies on ethnic minority development
· Decree number 05/2011/NĐ-CP dated 14/02/2011 by the Government about ethnic minority mission;

· Decree number 82/2010/ND-CP dated 20/7/2010 by the Government about teaching and studying ethnic minority language at schools;
· Joint Circular No.  05/2013-TTLT-CEM-ARD-MPI-TC-XD dated November 18, 2013 guideline of program 135 on support infrastructure investment, production development for extremely difficult communes, border communes, particularly difficult villages;
· Circular No.06 dated 20-September-2007 of the Committee for Ethnic Minorities Affair guidance on the assistance for services, improved livelihood of people, technical assistance for improving the knowledge on the laws according the decision 112/2007/QD-TTg;

· Decision number 2356/QĐ-TTg dated04/12/2013 by the Prime Minister issuing Executive action plan for ethnic minority mission to 2020;
· Decision number 449/QĐ-TTg dated 12/3/2013 by the Prime Minister approving the strategic plan on ethnic minority mission to 2020;

· Decision No.  54/2012-QD-TTg of the Prime Minister dated December 04, 2012 on promulgation of lending policy for development for particularly difficult ethnic minorities in period 2012-2015;

· Decision number52/2010/QĐ-TTgdated 18/8/2010 by the Government about legal supports to raise awareness and understanding toward policies on poor ethnic minority people in poor districts in 2011-2020;
· Decision number 1956/2009/QD-TTg, dated 17/11/2009 by the Prime Minister approving Overall plan on vocational training for rural labor to 2020;

· Decision number 236/QĐ-UBDT dated 30/07/2009 by Ethnic Committee about establishment of Department for Research and Development of Economic and Social Development Plans in period 2011-2015 for the poorest communes and hamlets in mountainous and ethnic minority regions;
· Decision number 102/2009/QĐ-TTg dated 07/8/2009 by the Prime Minister about direct allowances for poor people in difficult areas;
· Decision number 126/2008/QĐ-TTg about adjustments for some articles of Decision number 32/2007/QĐ-TTg dated 05/03/2007 about development loans for ethnic minority households in difficult circumstances;
· Decision number 198/2007/QĐ-TTg about adjustment and supplementation of some articles in Decision number 134/2004/QĐ-TTg dated 20/7/2004 by the Prime Minister about assistance policies on productive land, residential land, houses, and domestic water for ethnic minority households and households in difficult circumstances;

· Decision number 32/2007/QĐ-TTg dated 05/3/2007 by the Prime about development loans for ethnic minority households in difficult circumstances;

· Decision No.06/2007/QD-UBDT dated 12-January-2007 of the Committee for Ethnic Minorities Affair on the strategy of media for the program 135-phase 2;
· Decision No. 05/2007/QD-UBDT dated 06-September-2007 of the Committee for Ethnic Minorities Affair on its acceptance for three regions of ethnic minorities and mountainous areas based on development status;
· Decision No.01/2007/QD-UBDT dated 31-May-2007 of the Committee for Ethnic Minorities Affair on the recognition of communes, districts in the mountainous areas;
· Decision number 146/2005/QĐ-TTg dated 15/6/2005 by the Prime Minister about policies on acquisition of productive lands owned by agricultural and forest plantations to assign to poor ethnic minority households;
3.2.7. Policies on battling hunger and poverty
· Circular number 190/2014/TT-BTC dated 11/12/2014 by Ministry of Finance regulating the execution of allowance policies for electrical bills of poor households and households under preferential treatment policy;

· Circular 06 dated 20/9/2007 by Committee of Ethnic People about guidance on assistance for services, livelihood improvement, technical supports to raise knowledge on laws pursuant to Decision 112/2007/QD-TTg;

· Decision number 05/2007/QD-UBDT dated 06/9/2007 by Committee of Ethnic People approving 3 ethnic minority regions and mountainous regions based on development status;
3.2.8. Documents related to subproject development
· Decision number 1858/QĐ-TTg dated 02/11/2015 by the Prime Minister approving project list of “Dam Rehabilitation and Safety Improvement” funded by World Bank;

· Decision number 4638/QĐ-BNN-HTQT dated 09/11/2015 by Ministry of Agriculture and Rural Development approving Feasibility Study Report of the Project “Dam Rehabilitation and Safety Improvement” (WB8) funded by World Bank;

· Decision number 3189/QĐ-BNN-HTQT dated 17/7/2014 by Ministry of Agriculture and Rural Development allowing preparation of investment and duty assignment for Project owner of the Project “Dam Rehabilitation and Safety Improvement”;
3.2.9. Other documents
· Law on Heritage number 28/2001/QH10 approved on 12/07/2001;

· Fire prevention and firefighting law number 27/2001/QH10 approved by the National Assembly on 29/06/2001;

· Law on Heritage number 32/2009/QH12 Adjusting and supplementing some articles to Law on Heritage number 28/2001/QH10 approved on 12/07/2001;
· Law on Biodiversity number 20/2008/QH12 approved on 13/11/2008. Chapter III- Conservation and sustainable development of natural ecosystem, and Chapter IV – Conservation and sustainable development for faunas;

· Law on work safety and hygiene number 84/2015/QH13 approved by the National Assembly on 25/06/2015;

· Law on Denunciation number 25/2018/QH14 approved by the National assembly on 12/06/2018;
· Law on grievance number 02/2011/QH13 approved by the National assembly on 11/11/2011;

· Law on road transportation number 23/2008/QH12 approved by the National assembly on 13/11/2008; 

· Law on water resources number 17/2012/QH13 approved by the National assembly on 21/06/2012;

· Law on forest protection and development number 29/2004/QH11 approved by the National assembly on 14/12/2004;

· Decree number 98/2010/NĐ-CP dated 21/9/2010 about specific executive regulation on some articles of Law on Heritage and updated Law on Heritage;
· Decree number 65/2010/NĐ-CP dated 11/6/2010 about specific executive regulation on some articles of Law on Biodiversity;
3.2.10. Standards and technical regulations of Vietnam related to environmental protection
(i) Water environment:

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

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

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

(ii) Ambient air
· QCVN 05:2013/BTNMT: National Technical Regulation on ambient air quality

· QCVN 06:2009/BTNMT: National Technical Regulation on some hazardous substances in ambient air.

· TCVN 6438:2001: Road vehicles – maximum permitted emission limits of exhaust gavial.

(iii) Soil environment
· QCVN 03-MT:2015/BTNMT - National technical regulation on allowable limits of heavy metals in the soils

· QCVN 15:2008/BTNMT – National technical regulation on residual of pesticide in soil.

(iv) Solid waste management
· TCVN 6696:2009: Solid wastes - Sanitary landfill - General requirements for environmental protection;
· QCVN 07:2009/BTNMT: National technical regulation on categorization of hazardous wastes.

(v) Vibration and noise
· QCVN 26:2010/MONRE – National technical regulation on level of noise.

· QCVN 27:2010/MONRE – National technical regulation on level of vibration

(vi) Standards on work environment
· Decision number 3733/2002/QĐ-BYT by Ministry of Health issued on 10/10/2002 about applications of 21 standards on health and work safety related to microclimate, noise, vibration, chemicals – permitted levels for work environment.
3.3. Safeguard policies of World Bank
The objective of safeguard policies is to prevent and mitigate undue harm to people and their environment in the development process. Safeguard policies provide a platform for the participation of stakeholders in project design, and act as an important instrument for building ownership among local populations.
3.3.1. Safeguard policies triggered for the Project

Eight (08) safeguard policies by WB were triggered for this project, including:

(1) OP/BP 4.01: Environmental Assessment;

(2) OP/BP 4.04: Natural Habitats;

(3) OP 4.09: Pest Management;

(4) OP/BP 4.11: Physical Cultural Resources;

(5) OP/BP 4.10: Indigenous People;

(6) OP/BP 4.12: Involuntary Resettlement;

(7) OP/BP 4.37: Safety of Dams;

(8) OP/BP 7.50: Projects on International Waterways.

Thereby, the project is categorized in Category A and has to comply to the aforementioned safeguard policies, and other general requirements on public consultation and information disclosure by WB.

3.3.2. Safeguard policies triggered for the Subproject

The safeguard policies triggered for this subproject are:
Table 3- 1: World Bank’s safeguard policies triggered
	Policy
	Objectives

	OP/BP 4.01 – Environmental Impacts Assessment
	This policy is considered to be the umbrella safeguard policy to identify, avoid, and mitigate the potential negative environmental and social impacts associated with Bank lending operations. In World Bank operations, the purpose of Environmental Assessment is to improve decision making, to ensure that project options under consideration are sound and sustainable, and that potentially affected people have been properly consulted. The borrower is responsible for carrying out the EA and the Bank advises the borrower on the Bank’s EA requirements. The Bank classifies the proposed project into four categories, depending on the type, location, sensitivity, and scale of the project and the nature and magnitude of its potential environmental impacts: A, B, C and FI.
This subproject triggered OP 4.01 as it relates to the construction and operation of reservoirs. These activities have certain impacts on the natural and social environment. Based on screening results, the subproject belongs to category B. As regulated in OP 4.01 and regulations by the Government of Vietnam, an ESIA is prepared for the subproject pursuant to ESMF. After being approve, the ESIA of the subproject will be disclosed to the subproject locations, ensure that all the affected people and interest parties will have easy access to sufficient project information.

	OP 4.09 Pest Management
	The aim of the pest management policy is to minimize and manage the environmental and health risks associated with pesticide use and promote and support safe, effective and environmentally sound pest management. The procurement of any pesticide in a Bank financed project is contingent on an assessment of the nature and degree of associated risks, taking into account the proposed use and the intended user. To manage pests that affect either agriculture or public health, the Bank supports a strategy that promotes the use of biological or environmental control methods and reduces reliance on synthetic chemical pesticides. In Bank- financed projects, the borrower addresses pest management issues in the context of the project's environmental assessment. In appraising a project that will involve pest management, the Bank assesses the capacity of the country's regulatory framework and institutions to promote and support safe, effective, and environmentally sound pest management.

The subproject triggered this policy since it contains use of chemicals to treat termites in the dam body.

	OP 4.10

Indigenous Peoples
	The term ―Indigenous Peoples‖ is used in a generic sense to refer to a distinct, vulnerable, social and cultural group possessing the following characteristics in varying degrees:

( Self-identification as members of a distinct indigenous cultural group and recognition of this identity by others

( Collective attachment to geographically distinct habitats or ancestral territories in the project area and to the natural resources in these habitats and territories

( Customary cultural, economic, social, or political institutions that are separate from those of the dominant society and culture; and
( An indigenous language, often different from official language of the country/ region. 

The Bank provides project financing only where free, prior, and informed consultation results in broad community support to the project by the affected Indigenous Peoples. Such Bank financed projects include measures to (a) avoid potentially adverse effects on the Indigenous Peoples’ communities; or (b) when avoidance is not feasible, minimize, mitigate, or compensate for such effects. Bank-financed projects are also designed to ensure that the Indigenous Peoples receive social and economic benefits that are culturally appropriate and gender and inter-generationally inclusive.
The subproject triggered this policy as the area in Co Kieng 2 reservoir (Vinh Khe commune, Vinh Linh district) contains EM people living, in which 07 households are affected by land acquisition activities of the subproject. In addition, Tan Vinh reservoir (Huong Tan commune, Huong Hoa district) contains beneficiary EM people in the downstream area of the reservoir.

	OP/BP 4.11 – Physical Cultural Resources
	Physical cultural resources are defined as movable or immovable objects, sites, structures, groups of structures, and natural features and landscapes that have archaeological, paleontological, historical, architectural, religious, aesthetic, or other cultural significance. Their cultural interest may be at the local, provincial or national level, or within the international community. Physical cultural resources are important as sources of valuable scientific and historical information, as assets for economic and social development, and as integral parts of a people's cultural identity and practices. The Bank assists countries to avoid or mitigate adverse impacts on physical cultural resources from development projects that it finances. The impacts on physical cultural resources resulting from project activities, including mitigating measures, may not contravene either the borrower's national legislation, or its obligations under relevant international environmental treaties and agreements. The borrower addresses impact on physical cultural resources in projects proposed for Bank financing, as an integral part of the environmental assessment (EA) process.
The subproject triggered this policy as in the work of Dap Hoi 1, 2 reservoirs, there are 10 graves locating in the reservoirs that have to be relocated. The owners of theses graves will receive all the eligible compensations and assistances for the relocation and reburial included assistances for all the necessary costume ceremonies.

	OP/BP 4.12 – Involuntary

Resettlement
	This policy is triggered in situations involving involuntary taking of land and involuntary restrictions of access to legally designated parks and protected areas. The policy aims to avoid involuntary resettlement to the extent feasible, or to minimize and mitigate its adverse social and economic impacts. It promotes participation of displaced people in resettlement planning and implementation, and its key economic objective is to assist displaced persons in their efforts to improve or at least restore their incomes and standards of living after displacement.
The policy prescribes compensation and other resettlement measures to achieve its objectives and requires that borrowers prepare adequate resettlement planning instruments prior to Bank appraisal of proposed projects.

	OP 4.37

Safety of Dams
	To ensure that dam safety issues are adequately addressed, especially for high and/or risky dams; The policy applied to new dams, existing dams, and/or dams under construction that are related to infrastructure to be financed by WB. 

The safe operation of dams has significant social, economic, and environmental relevance. When the World Bank finances new dams, the Policy Safety on Dams requires that experienced and competent professionals design and supervise construction, and that the borrower adopts and implements dam safety measures through the project cycle. The policy also applies to existing dams where they influence the performance of a project. In this case, a dam safety assessment should be carried out and necessary additional dam safety measures implemented. OP 4.37 recommends, where appropriate, that Bank staff discuss with the borrowers any measures necessary to strengthen the institutional, legislative, and regulatory frameworks for dam safety programs in those countries.


Source: Environmental and Social Management Framework (ESMF), September 2015, Central Project Office (CPO) –Ministry of Agriculture and Rural Development
3.3.3. Other regulations

Environmental, Health and Safety Guidelines issued by IFC with global applicability, including the technical referencing documents, providing inclusive information on the basic definitions and standards for specific sectors and fields, with the purpose of achieving sustainability environmentally and socially. These guidelines require project impact assessment on the community, environment, resettlement, biodiversity, and cultural heritages during the project planning with emphasis on information disclosure, public consultation and encouraged stakeholder participations. When one or more members of the World Bank Group are involved in a project, these EHS Guidelines are applied as required by their respective policies and standards.
Information disclosure policy by World Bank: In addition to the safeguard policies, to increase transparency and improve demonstration, the Bank also requires disclosure of information related to the project and the proposed safeguard measures. This policy supports the decision-making process of the borrower by letting the borrower access all information regarding environmental and social aspects of the related projects, as well as the procedures related to the subprojects before appraisal. The information disclosure policy requires that all information has to be disclosed in two languages: English and the local language (Vietnamese) and has to meet the WB standards.
Table 3‑1 Summary on environmental impact assessment procedure of World Bank and the Government of Vietnam

	Environmental impact assessment activities
	WB

(OP/BP 4.01 on Environmental Impact Assessment)
	Government of Vietnam

(Decree 18/2015/NĐ-CP, Circular 27/2015/TT-BTNMT)

	Screening
	· Category (A, B, C,FI)

· Not compulsory for each case to categorize, apply safeguard policies and determine environmental assessment (EA).

· WB will categorize a subproject into one of four categories: A, B, C, or FI, depending on type, location, sensitivity, and scale, characteristics, importance of its potential environmental impacts.

· Category A: Require full environmental impact assessment, in some case, a specific environmental and social management framework is required.

· Category B: ESIA, ESMF or ESMP is required. In most case, require ESMF and/or ESMP.

· Category C: No EA activity.

· Category FI: ESMF is the most popular instrument. In case of some identified subprojects before auditing, FI will prepare specific instruments based on the frameworks, such as ESIA or ESMP.
	· Category: I, II, III and IV in Decree 18/2015/NĐ-CP.

· Set procedure as stated in Appendices I, II and III – list of projects requiring SEA and EIA for approval.
· All projects are not listed.

· The project owner has to check the project based on the listed projects in Decree 18/2015/NĐ-CP and consult DONRE or VEA for suitable classification and requirements on EA reports, including:

· Projects in Appendices I, II, III: SEA or EIA is required
· Projects in Appendix IV: No EIA and EPP required

· Projects out of Appendices I, II, III, and IV: EPP is required.

	Environmental assessment instruments
	· Depending on the impacts of the project, a set of instruments is used to meet requirement of WB, including: ESMF, specific environmental assessment, ESIA, local and field EA, risk assessment, environmental audit. The government provides general guide for each instrument.
	· EA instruments such as SEA, EIA or EPP are identified based on Appendices I, II, III and IV of Decree 18/2015/NĐ-CP.

	Environmental scope
	· WB requires the borrower to propose TOR for EA and identify EA scope, procedure, schedule and draft of EA.
· For category A project, TOR of ESIA is required and the scope identification will be executed to prepare TOR for EA reports.
	· Not require TOR for EA.

· After consulting the local DONRE or VEA on type of EA, the project owner will prepare EA report.

	Public consultation
	· During EA, borrower has to conduct consultation with affected groups and local non-government organization regarding environmental aspects of the projects with focus on their perspectives.
· For category A project, borrower has to consult these groups at least twice: (a) right after environmental inspection, and before TOR of EA is completed; and (b) when a draft EA report is prepared. In addition, borrower has to consult these groups throughout the project execution and when necessary to solve issues related to EA and impacts on them.

· For category B project, at least one public consultation is required.

· For meaning consultation, borrower has to provide the related project documents timely before consultation in a form and langue that are understandable and easy to access.
· The record of public meeting is included in the report.
	· The project owner is responsible to consult People’s Committee of the communes where the project is executed; Research and receive objective opinions and requirements of stakeholders to mitigate the adverse impacts of the project on natural environment, biodiversity and community health.
· The CPC where the project is executed and being directly affected will be consulted. The project owner is responsible for sending EIA report to the subproject CPC with request for feedbacks. Within 15 working days, the project CPC is responsible to send feedbacks if they have no objection to the project approval.

· Public consultation on the direct impacts of the project will be conducted in form of public meeting, held by project owner and project CPC, with the presence of representatives of associations, such as: Father Front Land, social – political groups, vocational association, residential groups, hamlets. All the contents of the meeting are recorded fully and truthfully in meeting memorandum. 

	Information disclosure
	· Before WB audit the project, EA report has to be disclosed publicly to the affected groups and available to all local NGO. When WB officially receive the report, WB will announce the report in English publicly on WB website.
	· After the EIA report is approved, the project owner is responsible for preparing, approving and disclosing of EMP at the office of project CPC, including the community feedbacks for information, inspection and monitoring (article 16, decree 18/2015/NĐ-CP).

	Independent environmental specialist
	· For category A projects, borrower keeps the independent EA specialists that are not related to the project to execute EA.
· For category A projects with high risks or multi-faced environmental concerns, the borrower will hire a consultant team consisting of international-standard independent environmental specialists to consult on EA aspects of the project.
· The consultant individual or firm will be selected by bidding under strict supervision of WB.

	· Not stated in policies by the Government of Vietnam.
· The project owner has to hire a consultant team meeting the requirements in section 1 article 13 decree 18/2015/ND-CP to prepare EIA report.

	Reviewing and approving of EA report
	· WB reviews the findings and recommendations in EA to determine if they provide sufficient to handle the WB-funded projects. When the borrower has completed or completed part of EA before WB participates, WB will review the EA to ensure its compliance to this policy. WB can, if necessary, require supplement environmental assessment, including public consultation and information disclosure.
	· Ministry of Natural Resources and Environment audits and approves EIA of projects listed in Appendix III of this Decree, except the projects related to national security and safety.
· The ministries and organizations with equivalent authority as the Ministry audit and approve EIA of the projects belong to their assigned investment fields, except the projects listed in Appendix III of this Decree;
· Province People’s Committee audits and approves EIA of the projects within the province, except the aforementioned projects.
· The audit will take place within 45 working days at Ministry level and 30 working days at Department level, and 5 working days at district level after receiving EIA and EPP reports.

	Number of copies and language
	· No specification on number of copies
· Language: English and Vietnamese. The EA in Vietnamese is required for domestic disclosure and English version is for disclosing on WB website.
	· The project owner has to submit at least 7 copies of EIA (depending on the number of auditing committee members) and a feasibility report or technical report of the project in proposal.

	Contents of EA report
	· For category A projects, contents of EA report have to comply with Appendix B of OP 4.01.
· Scope of EA for category B projects can be differ depending on the project but the EA scope is smaller than category A project. ESMP is an inseparable part of category A EA reports (regardless of the instruments in use). EA for category B projects can be an ESMP with contents stated in Appendix C of OP 4.01.
	· Contents of EA report has to comply with Circular 27/2015/TT-BTNMT.

	EA monitoring
	· Throughout the project execution, WB will monitor the implementation of environmental activities based on the applicable environmental policies and the borrower has to prepare the agreed reports stated in loan agreement and other documents regarding environmental compliance of borrower. If the compliance fails, WB will discuss with the borrower to enforce the compliance.
	· DONRE is responsible to monitor the environmental compliance of the project.

· When construction phase is completed, environmental management authorities will coordinate with construction management agency to monitor the environmental management activities as listed in EA.


4. NATURAL AND SOCIO-ECONOMIC CONDITIONS OF THE PROJECT AREAS
4.1. Baseline environmental conditions
4.1.1. Natural environment
4.1.1.1. Geographical and geological features
1. Geographical features
Quang Tri is a province located in the central part of Vietnam, where transitions between the two geographical regions of North - South. Geographical coordinates of Quang Tri province are: Northern limit 17°10′ N, Southern limit 16°18′ N, Eastern limit 107°34′ E, Western limit 106°32′ E. Quang Tri boundary is the North to Quang Binh province, the South to Thua Thien Hue province, the West to Savannakhet and Saravane provinces of Laos, the East Sea to the East.
The subproject “Dam Rehabilitation and Safety Improvement (WB8) Quang Tri province” is executed at 12 reservoirs locating in 12 communes in 06 districts of Quang Tri province: Trung Son commune, Gio My commune (Gio Linh district); Hai Chanh commune (Hai Lang district); Ward 4 (Dong Ha City); Vinh Khe commune, Vinh Chap commune, Vinh Hoa commune, Ben Quan town, Vinh Son commune (Vinh Linh district); Khe Sanh town, Huong Tan commune (Huong Hoa district); Cam Tuyen commune (Cam Lo district).
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Figure 4- 1: Locations of 06 districts in the subproject
2. Topography
Quang Tri’s topography gets lower from the West to the East and South-East. There are 04 major topographic types:
· High mountain: Presents at the West of Truong Son mountain range to the hilly regions, is the most common type, has elevation from 250 to 2000m, slope of 20-300 m. This type of topography is featured by stark differences between regions, high slope, and strong erosion process;
· Hills and low mountain: are the connector between high mountain and plain areas, locates along the province’s length; Have elevation between 50 and 250m, some places even reach higher than 500m. Hill and low mountain create low-slope lands with wavy pattern, the level of differences between regions is high to medium;
· Plain: are the areas created by accumulated river deposit from the river systems; these areas are generally flat with absolute elevation from 25 to 30m, including Trieu Phong plain, Hai Lang plain, Ben Hai river plain. These areas are the productive center of foods, especially rice in Hai Lang, Trieu Phong, Gio Linh, Vinh Linh districts.

· Coastal area: consists of mainly sand dunes along the sea coast. These areas are mostly flat and suitable for settlement. Some areas are transformed into low elevated bowl and are often flooded during rain seasons, while some other places only contain dry sand dunes that are not favorable for production.
The area is divided into significant levels from the West to the East. While in the Eastern region, the area slopes gently and is divided slightly, the Eastern area is characterized by fast changing typography between the mountainous and plain areas. Different levels of this area are divided by the dense river system with high slope. The narrowed Eastern plain shows the foundation rocks at several places, while in the East, the area is dominated by sand. The plain formed by alluvium has low elevation and is often flooded.
The subproject area contains mostly hills and plains.
3. Geological features
In order to assess the geology of the subproject area, designing consultants (Anh Khoa Nghe An Investment Consultancy Joint Stock Company and HQT Construction and Environmental Consultancy Joint Stock Company) had conducted geological surveys at the main dams. The survey results are summarized as follows:

a. Tram reservoir
- Layer 1: Normal dust soil mixed with broken stone and gravel, medium flexibility, reddish brown, yellowish grey. The soil is medium compacted, hard state, originated from the dam construction soil, from the dam surface to the depth of 4,0m, the thickness of this layer varies depending on the surface and ranged of 0,5 ÷ 4,0m.

- Layer 1a: Normal dust soil mixed with broken stone and gravel, medium flexibility, reddish brown, yellowish grey. The soil is medium spongy, medium flexible hard state, originated from the dam construction soil. 

- Layer 2: Heavy dust soil mixed with broken stone and gravel, medium flexibility, yellowish grey mixed with reddish brown in color. The soil is medium compacted, hard - medium hard state. 

- Layer 3: Original rock: Rock with fine sand particles mixed with clay, light yellowish grey, purple grey, the lower layer is greenish grey, rocks are weathered heavily or high-heavily, some places are mostly turned into soil but still maintain the structure of the mother rock. The original rock is separated into thick layers, the rock is relatively soft, cracked open, can be broken by hammer, belonging to Ordovician - Silurian layer. 

- Layer 2a: Rough particle soil: Small gravel - sand mixed with dust clay, low flexibility, reddish brown, dark red, the top layer is mixed with organic impurities, dead plants, brownish grey, blackish grey. The soil is medium compacted, hard to medium hard state.
- Layer 2: Heavy dust soil mixed with broken stone and gravel, medium flexibility, yellowish brown, reddish brown. Content of broken gravel is about 21,5%, the main content is broken rock, sand and clay. Moist soil, medium compacted, hard and medium hard state. This layer can be used to construct the dam.
b. Co Kieng 2 reservoir: 

- Layer F: Concrete layer of the old crest.
- Layer 2: Mixed clay mud, blackish grey. Soft and flexible state.
- Layer 2a: Clay mixed with broken stone, yellowish grey, yellowish brown, light grey.  Hard - flexible hard state.
- Layer 2b: Clay mixed with lots of broken stone, brownish grey, yellowish brown, reddish brown. Hard state
- Layer 3b: Clay, occasionally mixed with small gravel, yellowish grey, yellowish brown, light grey. Medium flexible - Hard state.
- Layer 4b: Sand rock with clay dust, completely weathered, yellowish grey, light grey. weathered layer turned into clay soil mixed with small gravel. Hard state.
- Layer 4a: Sand rock with dust clay, strongly weathered, yellowish brown. drill tip shows soft and friable or medium hard soil.
- Layer 4: Sand rock with dust clay, medium weathered, yellowish brown. Strongly cracked rock. Medium hard rock.
c. Khe Na reservoir
- Layer 1: Normal dust soil mixed with gravel, medium flexibility, reddish brown, dark red. The soil is medium compacted, hard state, originated from the dam construction soil, from the dam surface to the depth of 4,8m, the thickness of this layer varies depending on the surface, depth of 2,6 ÷ 4,8m.

- Layer 2: Normal dust soil mixed with gravel, medium flexibility, reddish brown, dark red.The soil is medium spongy, lightly compacted, medium flexible Hard state, originated from the dam construction soil, this layer presents locally at the dam center, in the depth of 4,8m ÷ 9,3m, layer thickness 4,5m.

- Layer 3: Normal dust soil mixed with sand, medium flexibility, brownish grey, dark red-brown. The soil is medium spongy, Hard state. On the dam, this layer locates in cauldron inside the slit, on dam shoulders and dam crest, the thickness and lower limit of this layer are not identified. 

- Layer 4: Normal dust soil mixed with sand, medium flexibility, brownish grey, dark red-brown. The soil is spongy, lightly compacted, medium flexible-hard to soft and flexible state, water-saturated. This layer presents locally at the downstream area of intake and irrigation areas, at depth greater than 2.5m to surveyed depth (>6,0m), the thickness and lower limit of this layer are not identified.

d. Khom 2 reservoir
- Layer 2: Mixed clay mud blackish grey. Medium flexible Hard state.
- Layer 2a: Clay mixed with broken stone, yellowish grey, yellowish brown, light grey.  Hard - flexible hard state. 
- Layer 2b: Clay mixed with lots of broken stone, brownish grey, yellowish brown, reddish brown. Hard state
- Layer 3b: Clay, occasionally mixed with small gravel, yellowish grey, yellowish brown, light grey. Medium flexible hard to hard state. 
- Layer 4b: Sand rock with clay dust, completely weathered, yellowish grey, light grey. weathered layer is mixed of clay soil and small gravel. medium-hard state.
- Layer 4: Sand rock with dust clay, medium weathered, yellowish brown. Strongly cracked rock. Medium hard rock.
e. Duc Duc reservoir
- Layer 2: Mixed clay mud blackish grey, brownish grey. Soft and flexible to hard flexible state.
- Layer 2a: Clay mixed with broken stone, yellowish grey, yellowish brown, light grey. Hard - flexible hard state.
- Layer 2b: Clay mixed with lots of broken stone, brownish grey, yellowish brown, reddish brown. Hard state
- Layer 3b: Clay mixed with lots of broken stone, yellowish brown, reddish brown, light grey. Hard state.
- Layer 4b: Sand rock with clay dust, completely weathered, yellowish grey, light grey. weathered layer is a mixed clay soil. Medium flexible hard state.
- Layer 4a: Sand rock with dust clay, strongly weathered, yellowish brown. Weathered layer is soft and friable to medium hard broken stone. 
- Layer 4: Sand rock with dust clay, medium weathered, yellowish brown, reddish brown. Strongly cracked rock. Medium hard rock.
f. Dap Hoi 1 reservoir, Dap Hoi 2 reservoir
- Layer 1: Sand, greyish white, blackish grey, Hard state, this layer was found on the surface along the surveyed areas, the thickness varies between 0,7m ÷ 1,5m.

- Layer 2: Sand mixed with organic mud, blackish grey, ash grey. This layer was found below Layer 1. The layer thickness is greater than 5,0m.
- Layer 3: Fine sand, greyish white, ash grey. Medium compacted, water-saturated. This layer was found underneath Layer 1 from K0+175,8m to the end of main dam. The layer thickness is greater than 6,3m.

- Layer 4: Mud soil mixed with sand, blackish grey, ash grey. High flexibility. Soft and flexible to quasi-liquid state. This layer was only found at the depth of 6,5m to the surveyed depth. The layer thickness is unidentified due to the drilled hole ended within this layer.

g. Kinh Mon reservoir
Layer A:Gravel layer on the surface. This layer’s thickness varies between 0,3 ÷ 0,5m.
Layer 1:Filling soil: Sand mixed with dust clay, brown, grey yellowish brown, reddish brown. Medium to tightly compacted. This layer’s thickness varies between 5,0÷18,9m.
Layer 1b: Filling soil: Dust clay mixed with broken stone reddish brown, grey yellowish brown, grey yellowish brown. Medium hard to hard state. This layer’s thickness varies between 2,2 ÷ 15,5.
Layer 1c:Filling soil Dust clay mixed with sand, yellowish brown, greenish grey. Medium hard state. 

Layer 1d: Filling soil: Clay mixed with sand, yellowish grey, yellowish brown (appeared as a thin layer inLayer1). Medium hard – flexible hard state, (thickness<0,5m).
Layer 3a: Sand with some clay, brownish grey, yellowish grey. Medium to tightly compacted. Layer thickness: 8,2m.
Layer 3b: Clay, occasionally mixed with small gravel, yellowish grey, yellowish brown, light grey. Medium hard to hard state. This layer was found at depth of 14,2m.
Layer 3: Broken stone and gravel mixed with some sand,b rownish grey, yellowish brown. Medium to tightly compacted. Layer thickness: 2,2÷2,5m.
Layer 3c: Clay mixed with sand, yellowish grey, yellowish brown. Medium hard to hard state. This layer was found at the depth of 4,3÷4,5m;
Layer 4a: Vestige: Small gravel with dust clay, brownish grey-yellow. Tightly compacted. The surveyed holes drilled to depth of 20 and 22m did not reach the end of this layer.
Layer 4: Vestige: Broken stone with some clay, brownish grey-yellow. Tightly compacted. This layer was found at drill hole KM5 at the depth of 28,5m, drilled to 35,0m and did not reach the end of this layer
h. Da Cua reservoir
- Layer 1: Normal dust soil mixed with broken stone and gravel, yellowish grey, reddish brown. Hard state. This layer was found on the surface along Main dam the layer thickness is> 0.8m. 

- Layer 2: Clay soil mixed with sand, yellowish grey. High flexibility. Medium flexible Hard state. This layer was found underneath Layer 1 along all the surveyed area and in all drill holes. Average thickness of this layer is> 0.9m. 
- Layer 3: Sand soil mixed with clay, yellowish grey, brownish grey, greyish white. Medium flexible Hard state. This layer was found underneath Layer 2 along all surveyed area. Average thickness of this layer is greater than 2.0m. 

- Layer 4: Original rock weathered with sand - clay - clay dust, brownish grey, blackish grey, greenish grey. Weathered rock, heavily cracked. This layer is only found in HKD3 at the depth of 6,0m ÷ 7,0m.

i. Reservoir Km6
- Layer 1: Normal dust soil mixed with broken stone and gravel, yellowish grey, reddish brown, medium flexibility. Medium hard state. This layer was found on the surface along Main dam. This layer is only found in HK1 from 0 to 3,0m, in HK2 from 0 ÷ 12,0m and in HK3 from 0 ÷ 4,0m. 

- Layer 2: Normal dust soil mixed with sand mixed with broken stone and Weathered rock, yellowish grey, medium flexibility. Medium hard state. This layer was found underneath Layer 1. Average thickness>1,5m. 

- Layer 3: Original rock weathered with fine sand clay, mixed with dust and clay dust, yellowish grey, greenish grey. Heavily weathered rock, cracked. This layer was found underneath Layer 2. The layer thickness is>1,5m and was not identified as the drill hole ended within this layer.

j. Tan Vinh reservoir
- Layer 1: Normal dust soil mixed with gravel, medium flexibility, reddish brown, dark red. The soil is medium compacted, Hard state, lightly moist soil, originated from the dam construction soil, the depth of this layer varies depending on the surface, depth of 2,4 ÷ 6,0m.

- Layer 2: Normal dust soil mixed with sand, medium flexibility, dark brown, dark red-brown. The soil is medium spongy, hard - medium hard state, originated from basalt rock.

- Layer 3: Pebble, basalt pieces mixed with spongy basalt rock brownish grey, greenish grey. Weathered rock at medium to large sizes, hard to break by hammer; the rock is partially layered due to the continuous eruptions, tightly compacted into pieces. The rock is relatively hard, the arrangement between large rocks created large holes, hard to break by hammer, belonging to basalt rock layer.
k. Khom 7 reservoir
- Layer 1: Heavy dust soil, mixed with sand, and broken gravel, reddish brown. Tightly compacted; medium flexible Hard state. Thickness from 2.5 ÷ 3.5m. This layer locates at the bottom of the earth dam.

- Layer 2: Normal clay soil, mixed with sand, and broken gravel, reddish brown, yellowish grey, greyish white. Tightly compacted; medium flexible Hard state. 

- Layer 3: Heavy dust mud soil, mixed with sand, blackish grey, yellowish grey, reddish brown, greenish grey. Medium compacted; Soft and flexible state. Found inside the old slit, Thickness to 5m.

- Layer 4: Sand soil with lots of dust, mixed with clay, yellowish grey, blackish grey. Friable structure; medium compacted. This layer is highly penetrated, found inside the old slit, Thickness to 1m.

- Layer 5: Heavy dust soil, mixed with sand, yellowish grey, greenish grey. Tightly compacted; medium flexible hard state. This layer contains large black basalt rocks. The rocks are hard, difficult to break by hammer; Ingenious rock structure. This layer does not absorb water, found inside the old slit, thickness to 1,5m; getting thinner toward dam downstream and the old stream sides.
- Layer 6: Normal dust soil, mixed with sand, and broken gravel, containing mica, reddish brown, yellowish grey, greyish white, lightly compacted; medium flexible Hard state. This layer presents largely in all the area. This is uncompleted product of weathering process of basalt rock, thick weathered layer; The thickest layer found was 7.3m. The boundary was not identified.
l. Khe Muong reservoir
- Layer 1: Normal dust soil mixed with broken stone and gravel, medium flexibility, reddish brown, yellowish brown. The soil is medium compacted, Hard state, the depth of this layer varies depending on the surface, depth of 1.0 ÷ 4.0m. On the Spillway, this Layer was found on spillway surface and center, thickness of this layer at spillway surface is 2.0m.
- Layer 2: Heavy dust soil mixed with broken stone and gravel, medium flexibility, yellowish brown, reddish brown. The soil is medium compacted, hard - medium hard state. On the dam, this layer locates as cauldron inside the slit, on the surface of dam shoulders, and inside the slit. This layer was found under depth of 3,5÷7,5m, layer thickness varies between 1.1÷4.0m.
- Layer 3: Original rock: Rock with fine sand particles mixed with clay, reddish brown, light yellowish brown with white dots, rocks are weathered heavily or high-heavily, some sections almost turned into soil but still maintain the structure of the mother rock. The original rock is separated into thick layers, the rock is relatively soft, cracked open, can be broken by hammer, belonging to Ordovician - Silurian layer. In the surveyed point of the dam, original rock locates in the depth of 3.9m; 7.5m; 4.6m to the end of survey depth (<8.5m).  
 - Layer 3a: Original rock with fine sand, mixed with clay dust, light yellowish grey, greenish grey, medium to heavily weathered, the level of weathering varies between layers, closed cracks, cracks locate mostly on layer surface. The original rock is separated into thick layers, belonging to Ordovician - Silurian layer. This layer was found mainly at the downstream area of the intake and the end of spillway at depth of 3,5m at the intake downstream and deeper than 4,0m at the end of spillway to the end of surveyed depth (>5,0m). 

· Layer 2a: Rough particle soil: Small gravel - sand mixed with dust clay, low flexibility, reddish brown, yellowish grey, the top layer is mixed with organic impurities and dead plants, blackish grey. The soil is medium compacted, hard state. Containing small gravel from sand rock, quartz, accounts to 40-60%. This layer was found on the surface of the soil mine, Thickness 0.5m. 
· Layer a: Heavy dust soil mixed with broken stone and gravel, medium flexibility, yellowish brown, reddish brown. Content of broken gravel is about 15%, the main content is broken rock, sand and clay, quartz. Moist soil, medium compacted, medium-hard state. This layer can be used to construct the dam.
4.1.1.2. Climate and weather
The subproject area locates in the tropical monsoon regions, with high temperature, sunshine regime, precipitation and moisture. However, Quang Tri has harsh climate, affected by South West wind from March to September, resulting in droughts. From October to February, the province is affected by North East wind with rain, resulting in floods.

Featuring weather characteristics of the subproject area include:
· Temperature
The average temperature of the subproject area is between 24(÷26(C. Cold season is from December to February, featured by low temperature. The coldest month has temperature of lower than 22(C. Hot season is from May to August with average temperature of 28(C. The hottest months are June and July, the maximum temperature can reach 40(÷42(C. Heat regime in the province is favorable for intensive agricultural productive seasons.
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Figure 4- 2: Monthly average temperature (2006 ÷ 2016)
Source: Statistics from Dong Ha City Hydro-climatic station (2006 ÷ 2016)

· Sunshine regime
Quang Tri province has high records of sun hours, on average 5-6 hours/day, with significant differences in time and space: The Eastern region, including Vinh Linh district, Gio Linh district, Cam Lo district, Dong Ha City, Quang Tri town, Hai Lang district, Trieu Phong district, has total sun hours of 1,910 hours; While the Western part, including Huong Hoa district, Dakrong district, only has 1,840 hours. Months with high record of sun hours are May, June, July, and August, with figure of over 200 hours.
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Figure 4- 3: Monthly sun hours record (2006 ÷ 2016)
Source: Statistics from Dong Ha City Hydro-climatic station (2006 ÷ 2016)
· Humidity
Quang Tri province has average annual humidity of 82÷87%. The statistics recorded in 10 years (2006 ÷ 2016) indicate: The average humidity is 83.9%, the highest monthly average humidity is 89.2% (January), the lowest monthly average humidity is 74.5% (June).
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Figure 4- 4: Monthly average humidity (2006 ÷ 2016)
Source: Statistics from Dong Ha City Hydro-climatic station (2006 ÷ 2016)
· Precipitation
The rain regime in Quang Tri province varies strongly in different seasons and years. The records of rainfall in 1 decade (2006 ÷ 2016) illustrate: The average rainfall is 188.5mm, the maximum monthly rainfall is 647.7mm (October) and the minimum rainfall recorded is 22.8mm (February). Most annual rainfall mainly falls between September and December.
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Figure 4- 5: Monthly average rainfall (2006 ÷ 2016)
Source: Statistics from Dong Ha City Hydro-climatic station (2006 ÷ 2016)
The annual rainfall amount of Quang Tri province is about 2200 – 2500mm; The number of rain days is from 154 to 193 days. Rainfall in Quang Tri province fluctuates significantly between seasons of a year and different years. Over 70% of rainfall concentrates on September, October and November. In some years, 65% of annual rain falls within one month. Dry season often occurs from December to July with July as the driest month, accompanied by South-West wind. The high fluctuation of rain pattern greatly affects production activities in agriculture, forestry and fishery, as well as construction works. In rain season, the high rainfall concentrates within a short period of time, causing floods; On the other hand, in summer, the low precipitation results in draught and water shortage.
· Evaporation
· The average annual evaporation in 10 years (2006 ÷ 2016) is 87.6mm, the highest figure in 10 years (2006 ÷ 2016) is 175.4mm (June), while the lowest evaporation record is 43,1mm (February) (Source: Statistics from Dong Ha City Hydro-climatic station (2006 ÷ 2016)).
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Figure 4- 6: Average monthly evaporation (2006 ÷ 2016)

Source: Statistics from Dong Ha City Hydro-climatic station (2006 ÷ 2016)
· Wind regime
The subproject area is affected by two dominant wind directions: South West wind (in summer) and North East wind (in winter). Especially, the hot and dry South West wind is the representative feature of the region, and is assessed as the harshest wind in Vietnam. On average, Quang Tri has 45 days under effect of South West wind annually. In these periods, the temperature can rise up to 40˚C ÷ 42˚C. The annual average wind speed is 2.4÷2.6m/s. Monthly average wind speed also stay within 2÷3m/s (Source: Statistics from Dong Ha City Hydro-climatic station).

· Storms and floods
Quang Tri province is one of the most affected regions by storms in Vietnam. According to recorded statistics, the coastal area of Quang Tri province receives 1-2 storms directly every year, which mostly occur in September and October. In addition, this area is also affected by storms in neighboring provinces, such as Quang Binh and Thua Thien Hue provinces.
The map below illustrates the rain blocked by Eastern side of Truong Son range and concentrated in Huong Hoa district (Quang Tri province) and Minh Hoa district (Quang Binh province) with precipitation of over 700mm. The heavy rain isolates some mountainous areas and creates floods flowing down the hills to the plains. This pattern explains why Quang Tri province is severely affected by rainfall, especially in storm season.
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Figure 4- 7: Map of rainfall in storms in Quang Tri province (2006 ÷ 2016)

Source: The National Center for Hydro-Meteorological Forecasting, 2018
Heavy rain and storms are the main reason for erosion and flood. Erosion in Quang Tri province mostly occur along the river systems and mountain areas, where human exploits for construct roads or facilities. According to the collected statistics, approximately 35 ha of productive land in Quang Tri province are swept away by flood annually. Total accumulative productive lands affected from 2010 to 2017 are 250 ha. Many eroded areas directly affect to the local infrastructures, including 49.12km of roads, 74.8km of dykes and dams, and several other constructions. The current condition of irrigation reservoirs in Quang Tri province has not shown any erosion on the dams, most erosion occurs on the spillway ends. However, there are some existing infiltrated sections on degraded dams, implying requirements of rehabilitation and upgrade to maintain stability and safety of the reservoirs and downstream residential areas.
4.1.1.3. Hydrology
Quang Tri province has dense river system; the average river density is 0.8÷1 km/km2. Due to the narrow shape and the presence of Truong Son range in the West, Quang Tri province’s rivers are mostly short and steep. The whole province has 12 rivers of all size, forming into 3 main river systems: Ben Hai river, Thach Han river and O Lau river (My Chanh river).

· Ben Hai river system: starts from the Chau cave area at height of 1,257 m, has length of 65km. The average annual flow is 43.4m3/s. Total basin area is 809km2. Ben Hai river meets the sea at Tung river mouth. 
· Thach Han river system: has length of 155 km, total basin area of 2.660 km2. The main branch is Thach Han river, which originates from high mountains in Sa Mui cave, Voi Mep cave (Rao Quan branch) and Ba Le cave, Dang cave (Dakrong branch). Thach Han river meets the sea at Viet river mouth.
· O Lau river system (My Chanh river system): is formed by combining two main rivers: O Lau river in the South and My Chanh river in the North. The total basin area of two branches are about 900km2, total length of 65 km. The river flows into Tam Giang bay in Thua Thien Hue province.
In addition, at the Western border to Laos, there are some river branches flowing toward the East in Mekong river system. The representative branches are Se Pon river, section crossing Lao Bao – A Dot border gate, and Se Pang Hieng river, section crossing Cu Bai border control station in Huong Lap (Huong Hoa district).
Generally, Quang Tri province’s river system is distributed largely and evenly, creating favorable hydrological conditions for abundant water supplies for production and living activities.
Representative hydrological features of the subproject area are summarized in the following table:
Table 4- 1: Representative hydrological features of the subproject area
	No
	Parameter
	Unit
	Value

	
	
	
	Tram reservoir
	Co Kieng 2 reservoir
	Khe Na reservoir
	Duc Duc reservoir
	Dap Hoi reservoir

	
	
	
	
	
	
	
	Dap Hoi 1
	Dap Hoi 2

	1
	Basin area
	Km2
	1.10
	1.09
	2.85
	4.66
	0.62
	1.14

	2
	Standard flow (Q0)
	m3/s
	0.053
	0.06
	0.137
	0.2
	0.03
	0.055

	
	W0
	106m3
	1.665
	1.82
	4.31
	6.312
	0.939
	1.726

	3
	Frequency P= 85% (Q85%)
	m3/s
	0.039
	0.033
	0.101
	0.109
	0.016
	0.03

	4
	Flood frequency P= 1.5% (Q1.5%)
	m3/s
	24.1
	19.2
	46.8
	43.4
	-
	-

	5
	Flood frequency P= 0.5% (Q0.5%)
	m3/s
	27.6
	21.6
	53.4
	48.9
	-
	-

	6
	Flood frequency P=0.01% (Q0.01%)
	m3/s
	39.7
	30.0
	75.2
	67.8
	-
	-

	No
	Parameter
	Unit
	Value

	
	
	
	Kinh Mon reservoir
	Da Cua reservoir
	Reservoir Km6
	Tan Vinh reservoir
	Khom 7 reservoir
	Khe Muong reservoir

	1
	Basin area
	Km2
	21.00
	1.90
	0.80
	0.56
	0.50
	1.12

	2
	Standard flow (Q0)
	m3/s
	0.99
	0.091
	0.037
	0.025
	0.02
	0.055

	
	W0
	106m3
	31.19
	2.877
	1.154
	0.778
	0.624
	1.73

	3
	Frequency P= 85% (Q85%)
	m3/s
	0.586
	0.051
	0.017
	0.018
	0.01
	0.041

	4
	Flood frequency P= 1.5% (Q1.5%)
	m3/s
	162.0
	-
	19.7
	8.9
	-
	26.5

	5
	Flood frequency P= 0.5% (Q0.5%)
	m3/s
	180.0
	-
	21.36
	10.6
	-
	29.8

	6
	Flood frequency P=0.01% (Q0.01%)
	m3/s
	244.0
	57.08
	29.55
	-
	10.8
	40.5


Source: Project description report of the subproject “Dam Rehabilitation and Safety Improvement Quang Tri province”

4.1.2. Current conditions of natural environment
In order to assess the current quality of the environment in the subproject area, PPMU has cooperated with Consultant Unit to conduct field surveys, monitoring and quality analyses of environmental components (air, surface water, underground water, and soil).

Current conditions of the subproject area are assessed using 02 main methods:
· On-site rapid assessment: is conducted for atmospheric and water environment;

· Laboratory analysis: is conducted for atmospheric, water, and soil environment.
4.1.2.1. Current condition of the air environment and noise
· Surveying parameters including: Temperature, humidity, wind direction, wind speed, total suspended particles, concentration of pollutants: CO, SO2, NO2 and noise.

· Surveying method and equipment: measuring and taking samples continuously in one day. Methods of taking samples, measuring, and analyzing satisfy the applicable standards of Vietnam.
· Surveying locations: Surveying locations are summarized in the following table:
Table 4- 2: Surveying locations for air environment and noise level
	No
	Location
	Symbol
	Projection VN 2000 (Central longitude 105, 6 degree)

	
	
	
	X (m)
	Y (m)

	I
	Tram reservoir


	1
	Main dam
	KK1
	1892857
	708313

	2
	Management road, section crossing the residential area
	KK2
	1892482
	708544

	3
	Soil mine/Waste area
	KK3
	1893071
	708160

	4
	Construction area of management house
	KK4
	1892790
	708192

	II
	Co Kieng 2 reservoir

	1
	Main dam
	KK1
	1888533
	698945

	2
	Transportation route, section crossing Khe Cat hamlet
	KK2
	1889011
	698531

	3
	Soil mine/Waste area
	KK3
	1889666
	698127

	4
	Construction area of management house
	KK4
	1888975
	698141

	III
	Khe Na reservoir

	1
	Main dam
	KK1
	1885387
	717098

	2
	Management road, section crossing the residential area
	KK2
	1885234
	716971

	3
	Soil mine/Waste area
	KK3
	1885510
	717293

	4
	Construction area of management house
	KK4
	1885345
	717131

	IV
	Khom 2 reservoir

	1
	Main dam
	KK1
	1882994
	701952

	2
	Soil mine/Waste area
	KK2
	1882963
	701855

	3
	Management road number 1, section crossing the residential area
	KK3
	1882978
	702176

	4
	Management road number 2, section crossing the residential area
	KK4
	1882968
	702326

	5
	Construction area of management house
	KK5
	1883025


	702039



	V
	Duc Duc reservoir

	1
	Main dam
	KK1
	1878530
	712379

	2
	Transportation route (inter-communal road) to the dam, section crossing the residential area
	KK2
	187908
	712862

	3
	Soil mine/Waste area
	KK3
	1877837
	711722

	4
	Management road 2
	KK4
	1878032
	712190

	VI
	Dap Hoi 1 reservoir, Dap Hoi 2 reservoirs

	1
	Main dam of Dap Hoi 1 reservoir
	KK1
	1877254
	723816

	2
	Saddle dam 1
	KK2
	1878788
	723963

	3
	Saddle dam 2
	KK3
	1877967
	723828

	4
	Saddle dam 3
	KK4
	1878177
	723960

	5
	Management road 2 section crossing the residential area
	KK5
	1878217
	725573

	6
	Management road 3 section crossing the residential area
	KK6
	1877204
	723571

	VII
	Kinh Mon reservoir

	1
	Main dam
	KK1
	1876062
	715023

	2
	Saddle dam 1
	KK2
	1876160
	714922

	3
	Saddle dam 2
	KK3
	1875698
	715283

	4
	Saddle dam 3
	KK4
	1875392
	715239

	5
	Waste area
	KK5
	1876273
	715259

	6
	Management road number 1, section crossing the residential area of Trung Son hamlet
	KK6
	1876245
	716203

	VIII
	Da Cua reservoir

	1
	Main dam
	KK1
	1861278
	711658

	2
	Main dam
	KK2
	1861120
	711581

	3
	Saddle dam
	KK3
	1861334
	711498

	4
	Management road
	KK4
	1861095
	711864

	5
	Soil mine/Waste area
	KK5
	1861402


	711369



	IX
	Reservoir Km6

	1
	Main dam
	KK1
	1858727
	718893

	2
	Management road
	KK2
	1858860
	718630

	3
	Soil mine/Waste area
	KK3
	1858635
	718894

	4
	Construction area of management house
	KK4
	1858808
	719002

	X
	Tan Vinh reservoir

	1
	Main dam
	KK1
	1842633
	682416

	2
	Management road, the intersection between West Ho Chi Minh road to the reservoir area
	KK2
	1842846
	682766

	3
	Soil mine/Waste area
	KK3
	1842510
	682218

	4
	Construction area of management house
	KK4
	1842598
	682439

	XI
	Khom 7 reservoir

	1
	Main dam
	KK1
	1841609
	682024

	2
	National Highway 1 (right side)
	KK2
	1841468
	682083

	3
	Soil mine/Waste area
	KK3
	1841632
	682065

	4
	Construction area of management house
	KK4
	1841595


	682081

	XII
	Khe Muong reservoir

	1
	Main dam
	KK1
	1838089
	743946

	2
	Management road, section crossing the residential area
	KK2
	1838640
	744037

	3
	Soil mine/Waste area
	KK3
	1838058
	743589

	4
	Construction area of management house
	KK4
	1838190
	743966


Analytical results: Current conditions of air environment and noise level are assessed based on the on-site rapid assessment and analytical results in the laboratory. The summary of surveying results for air environment and noise level is presented in the Appendix 6.
· Comments and assessment on air environment:
The results of the quality of air environment at surveyed locations in each reservoir in the subproject indicate that:
- Total suspended particles (TSP) values at all surveyed locations of 12 reservoirs vary from 5(g/m3 (KK5 - Khom 2 reservoir) to 34(g/m3 (KK2 - Khe Muong reservoir), 8,9÷60 times lower than the allowable limit;

- Concentrations of the pollutants CO, SO2, NOx surveyed at 12 reservoirs fluctuate between 750÷3.706(g/m3; 7÷34(g/m3; 7÷28(g/m3– several times smaller than the allowable limit in QCVN 05:2013/BTNMT –National technical regulation on ambient air quality, 8,1÷40 times; 5,9÷28,6 times; 12,5÷50 times.

As a conclusion, based on the surveyed results at the representative locations of the subproject works, ambient air quality in 12 reservoirs is generally good; there is no sign of pollution due to dust or other pollutants such as CO, SO2, NO2. 
Most reservoir systems in the subproject locate far away from the residential areas, or in the areas with few residents. The air environment at these areas are not directly affected by living and production activities of human, such as dust and emissions from transportation vehicles, emissions from burning fossil fuels,… Moreover, the reservoirs in this subproject mostly locate in the hilly regions with a lot of trees surrounding, hence, the air environment is generally kept clean.
The following figures represent the surveyed values of some representative substances in air environment of the subproject reservoir areas.
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Figure 4- 8: Concentration of suspended particles at top of main dams
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Figure 4- 9: Concentration of SO2 at the top of main dams
4.1.2.2. Current conditions of water environment
a. Current conditions of surface water environment
· Surveying parameters including: PH, BOD, COD, DO, SS, total P, total N, Ammonia, Nitrate, As, Hg, Zn, Pb, Fe, total Cr, Coliform.

· Method: On-site rapid assessment and taking samples to analyze in the laboratory, pursuant to regulations of Ministry of Natural Resources and Environment.
· Sample storing method: the samples are taken in the procedures as regulated by applicable regulations of Ministry of Natural Resources and Environment. The samples are tightly stored and keep in cool condition throughout the transportation process from site to lab.
· Surveying locations: Surveying locations are presented in the following table:
Table 4- 3: Surveying locations for surface water quality
	No
	Surveying location
	Symbol
	Projection VN2000 (central longitude 105, 6 degree)

	
	
	
	X (m)
	Y (m)

	I
	Tram reservoir

	1
	Water in the canal of the reservoir
	NM1
	1892787
	708315

	2
	Water in the reservoir, area near the main dam construction
	NM2
	1892840
	708223

	II
	Co Kieng 2 reservoir

	1
	Water in the reservoir, area near the soil mine and waste area
	NM1
	1889151
	699056

	2
	Water canal
	NM2
	1889335
	699442

	III
	Khe Na reservoir

	1
	Water in the canal of the reservoir
	NM1
	1885402
	717052

	2
	Water in the reservoir, area near the main dam construction
	NM2
	1885408
	717102

	IV
	Khom 2 reservoir

	1
	Water in the canal of the reservoir
	NM1
	1882797
	702128

	2
	Soil mine/Waste area
	NM2
	1882995
	701871

	V
	Duc Duc reservoir

	1
	Water in the canal of the reservoir
	NM1
	1878610
	712485

	2
	Soil mine/Waste area
	NM2
	1877813
	711822

	VI
	Dap Hoi 1 reservoir, Dap Hoi 2 reservoir

	1
	Water in Dap Hoi 1 reservoir
	NM1
	1878252
	723924

	2
	Water in Dap Hoi 2 reservoir
	NM2
	1877305
	723723

	3
	Water in canal from Dap Hoi 1 reservoir through intake number 5
	NM3
	1878498
	723810

	4
	Water in canal from Dap Hoi 2 reservoir through intake number 3
	NM4
	1877649
	723552

	VII
	Kinh Mon reservoir

	1
	Water in the reservoir, area near soil mine
	NM1
	1876050
	714432

	2
	Water in the canal (1.2km to the East of the dam)
	NM2
	1876349
	715455

	3
	River water (2km to the East of the dam)
	NM3
	1877578
	716272

	VIII
	Da Cua reservoir

	1
	Water in the reservoir number 1, construction site of Main dam
	NM1
	1861227
	711639

	2
	Water in the canal of the reservoir number 1
	NM2
	1861321
	711659

	3
	Water in the reservoir number 2, construction site of Saddle dam
	NM3
	1861204
	711564

	4
	Water in the canal of the reservoir number 2
	NM4
	1861101
	711592

	IX
	Reservoir Km6

	1
	Water in the reservoir, area near soil mine
	NM1
	1858629
	718869

	2
	Water in the canal of the reservoir
	NM2
	1858788
	718922

	X
	Tan Vinh reservoir

	1
	Water in the reservoir, area near the main dam construction
	NM1
	1842646
	682374

	2
	Water in the canal of the reservoir
	NM2
	1842700
	682428

	XI
	Khom 7 reservoir

	1
	Water in the reservoir, area near the main dam construction
	NM1
	1841620
	682002

	2
	Water in the canal of the reservoir
	NM2
	1841569
	682005

	XII
	Khe Muong reservoir

	1
	Water in the canal of the reservoir
	NM1
	1838137
	744075

	2
	Water in the reservoir, area near the main dam construction
	NM2
	1838050
	743928


· Analytical results: the current condition of the surface water environment is assessed based on the results of on-site rapid assessment and analyses in the laboratory. Summary of the results for surface water quality is presented in the Appendices.
Assessments:
The analytical results of the current conditions of the surface water environment demonstrated that the surface water at all the surveyed locations have identified parameters significantly lower than the allowable limits of QCVN 08-MT:2015/BTNMT, column B1. Most reservoirs show normal results, all the analytical results are within the approved limits of QCVN 08-MT:2015/BTNMT, column B1: National technical regulation on surface water quality, For irrigation or other purposes with similar requirements of water quality. Since the reservoirs is located independently away from nearby residential areas and centered economic activities, quality of the water samples collected from the reservoirs, the canals, or intakes all have parameters lower than the allowable limits.
Values of some major parameters analyzed in the collected water samples include:
· Concentrations of COD fluctuate between 6.3÷27mg/l. found at sampling locations of NM2 - Da Cua reservoir and NM1 - Co Kieng 2 reservoir. lower than the allowable limits 1.2÷4.8 times;

· Concentrations of TSS vary16÷46mg/l found at sampling locations of NM1 - Khom 7 reservoir and NM2 - Tram reservoir lower than the allowable limits from 1.1÷3.2 times; 

· Concentrations of total N vary 1.5÷4.7mg/l found at sampling locations of NM1 - Khom 7 reservoir and NM2 - Tram reservoir lower than the allowable limits from 1.2÷4.8 times;

· All the water samples collected show “not detected” result regarding heavy metal contents: As, Hg, Pb and total Cr.

b. Current condition of underground water environment
· Parameters to survey including: pH, DO, SS, hardness CaCO3, Nitrate, Ammonia, Chlorite, Fluorite, As, Cd, Pb, Cu, Zn, Hg, Fe, Coliform.

· Method: On-site rapid assessment and taking samples to analyze in the laboratory, pursuant to regulations of Ministry of Natural Resources and Environment.

· Sample storing method: the samples are taken in the procedures as regulated by applicable regulations of Ministry of Natural Resources and Environment. The samples are tightly stored and keep in cool condition throughout the transportation process from site to lab.

· Surveying locations: Surveying locations are presented in the following table:

Table 4- 4: Surveying locations for underground water
	No
	Location
	Symbol
	Projection VN2000 (central longitude 105, 6 degree)

	
	
	
	X (m)
	Y (m)

	I
	Tram reservoir

	1
	House of local resident(440m to the South East of the dam)
	NN1
	1892540
	708626

	2
	House of local resident(553m to the South of the dam)
	NN2
	1892376
	708540

	II
	Co Kieng 2 reservoir

	1
	At house of Mr. Ho Van Hai (75m to the North East of the dam)
	NN1
	1889137
	698917

	2
	At house of Mr. Ho Van Thanh (175m to the North East of the dam)
	NN2
	1889189
	698833

	III
	Khe Na reservoir

	1
	At house of Mr. Nguyen Van Canh (241m to the South West of the dam)
	NN1
	1885259
	716948

	2
	House of local resident(400m to the South West of the dam)
	NN2
	1885138
	716999

	IV
	Khom 2 reservoir

	1
	At house of Mr. Nguyen Huu Lam (300m to the East of the dam)
	NN1
	1883080
	702241

	2
	At Ben Quan high school(200m to the South of the dam)


	NN2
	1882777
	701906

	V
	Duc Duc reservoir

	1
	Well of Mr. Nguyen Van Nghia (436m to the to the East of the dam)
	NN1
	1878684
	712790

	2
	House of local resident along the inter-communal road
	NN2
	1879065
	712590

	VI
	Dap Hoi 1 reservoir, Dap Hoi 2 reservoirs

	1
	Well in local resident’s house
	NN1
	1877231
	723609

	2
	Well in local resident’s house
	NN2
	1877321
	723964

	3
	Well in local resident’s house
	NN3
	1878203
	723651

	VII
	Kinh Mon reservoir

	1
	House of local resident (1,2km to the South East of the dam)
	NN1
	1876178
	716240

	2
	House of local resident (1km to the South East of the dam)
	NN2
	1876175
	716017

	VIII
	Da Cua reservoir

	1
	House of Mrs. Vo Thi Tri (487m to the North East of the dam)


	NN1
	1861706
	711587

	2
	House of Mr. Duong Cong Tuong (511m to the North of the dam)
	NN2
	1861667
	711393

	IX
	Reservoir Km6

	1
	House of local resident(250m to the North of the dam)
	NN1
	1858973
	718972

	2
	House of local resident(260m to the North of the dam)
	NN2
	1858987
	719006

	X
	Khom 7 reservoir

	1
	House of Mr. Nguyen Huu Chien (120m South West of the dam)
	NN1
	1841502
	681959

	2
	House of local resident (220m to theSouth of the dam)
	NN2
	1841392
	681986

	XI
	Tan Vinh reservoir

	1
	House of local resident at the hill foot (310m to the South of the dam)
	NN1
	1842668
	682496

	2
	House of local resident (560m to the North of the dam)
	NN2
	1842823
	682476

	XII
	Khe Muong reservoir

	1
	House of Mrs. Phan Thi Lan (483m to the North of the dam)
	NN1
	1838542
	744007

	2
	House of local resident (660m to the North West West of the dam)
	NN2
	1838714
	744087


· Analytical results: the current condition of the underground water environment is assessed based on the results of on-site rapid assessment and analyses in the laboratory. Summary of the results for underground water quality is presented in the Appendices.
· Comments and assessments
The samples of underground water collected at the residential areas near 12 subproject reservoirs are mostly water from filtered drilled wells, and natural dig wells. Analytical results indicate that the quality of underground water at the subproject areas are good, therefore, the local people have access to hygienic water sources. The values of parameters analyzed in the water samples are within the allowable limits of underground water quality (QCVN09-MT:2015/BTNMT), in which, some parameters show not detected results for heavy metal contents(As, Cd, Pb, Cu, Hg) and Fluorite.
Values of some parameters found within the limit of technical standard are:

· Hardness of the collected samples varies between 42÷62mg/l at sampling locations of NN2 - Tan Vinh reservoir and NN2 Reservoir Km6. lower than the allowable limit 7.2÷11.9 times;

· Concentrations of Fe in the analyzed samples vary between 0.4÷2.6 mg/l (at sampling locations of NN1 - Dap Hoi 1 reservoir and NN - Reservoir Km6) lower than the allowable limit1.9÷12.5 times.
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Figure 4- 10: Hardness CaCO3 of the underground water in the subproject reservoirs
4.1.2.3. Current condition of soil environment
· Parameters to analyze including: Pb, Cd, Zn, Cu, Cr, Fe, As.
· Survey and analysis method: The samples were taken at the depth of 0.25cm with weight of 01, then divided into 4 parts, stored in non-reactive tanks and transported to the laboratory for analyzing, pursuant to applicable regulations;
· Surveying locations: Soil samples were taken at the same time as taking water samples, the locations of surveying locations for soil environment are presented in the following table:
Table 4- 5: Surveying locations for soil environment
	No
	Location
	Symbol
	Projection VN2000 (central longitude 105, 6 degree)

	
	
	
	X (m)
	Y (m)

	I
	Tram reservoir

	1
	Soil of benefited field
	D1
	1892753
	708611

	II
	Co Kieng 2 reservoir

	1
	Soil of benefited field
	D1
	1889269
	699322

	III
	Khe Na reservoir

	1
	Soil of benefited field
	D1
	1885355
	717007

	IV
	Khom 2 reservoir

	1
	Soil of benefited field
	D1
	1882698
	702247

	V
	Duc Duc reservoir

	1
	Soil of benefited field
	D1
	1878603
	712637

	VI
	Dap Hoi 1 reservoir, Dap Hoi 2 reservoir

	1
	Soil of benefited field (on the right side of Management road 2)
	D1
	1878204
	723746

	VII
	Kinh Mon reservoir

	1
	Soil of benefited field
	D1
	1876610
	715755

	VIII
	Da Cua reservoir

	1
	Soil of benefited field
	D1
	1860890
	711628

	IX
	Reservoir Km6

	1
	Soil of benefited field (450m to the North of the dam)
	D1
	1859198
	718994

	X
	Tan Vinh reservoir

	1
	Soil of benefited field (735m to the North East of the dam)
	D1
	1842734
	682508

	XI
	Khom 7 reservoir

	1
	Soil of benefited field (coffee field)
	D1
	1841564
	682107

	XII
	Khe Muong reservoir

	1
	Soil of benefited field(455m to the East of the dam)
	D1
	1838151
	744166


Analytical results: the current condition of the soil environment is assessed based on the results of on-site rapid assessment and analyses in the laboratory. Summary of the results for soil quality is presented in the Appendices.
· Comments and assessments on quality of soil environment
The contents of Cd and other heavy metals in the soil at subproject areas are within the approved limits of QCVN 03-MT:2015/BTNMT: National technical regulation on allowable limits of some heavy metals in soil.
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Figure 4- 11: Concentrations of Cd in the soil at subproject areas
The maps of sampling locations for current environmental conditions of the construction areas of 12 subproject reservoirs are attached in Appendix 4.0.
4.1.3. Biodiversity
Locating in the Northern area of Middle region, Quang Tri province has total forest area of 242,240 ha and a diverse ecosystem, including a large amount of indicating species, rare and endangered species. Pursuant to Law of Biodiversity in 2008, the reservations in the province have promoted the protection and development of forests and biodiversity.

According to statistics by Department of Forest Protection in 2017, Quang Tri province has total forest area of 242,240 ha and a diverse ecosystem with over 98 mammal species, 198 bird species, 83 reptile/amphibious species, over 336 fish species and about 2,152 flora species, including a large amount of indicating species, rare and endangered species. Productive forests in production include pine trees, acacia trees, gum trees, and other local wood trees.

4.1.3.1. Faunas: Wild animals consist of about 67 mammal species, 193 bird species, and 64 reptile/amphibious species (belong to 17 families and 3 genus) with several wild birds, wild animals, boars, deer, monkey, tiger, peacock, wild chicken,… However, in the recent year, the bio-resources have degraded seriously. Various endangered species are facing extinction, especially tiger and bear species.
Table 4- 6: Fauna biodiversity in Quang Tri province

	Class
	Number of Orders
	Number of Families
	Number of species

	Mammalia
	10
	29
	98

	Aves
	15
	48
	498

	Reptilia
	2
	15
	57

	Amphibia
	1
	7
	26

	Total
	28
	99
	379


Source: Biodiversity Action Plan of Quang Tri province in 2015 and scheme to 2020
· Land vertebrates: There are 379 species belonging to 99 families, 28 orders, in which mammals have 98 species in 29 families, 10 orders; Aves have 198 species in 48 families, 15 orders; Reptiles have 57 species in 15 families, 1 order; Amphibians have 26 specie in 7 families, 1 order. Regarding composition of vertebrates, mammals account for 30.4%, birds accounts for 23.6%, reptiles – 20.5%, amphibians – 14.5%.
· Land invertebrates: there are 30 species of earth worms. The highest density of earthworms is often found in perennial agriculture lands (103.33 individuals/m2), lower density in secondary forests (83.2 individuals/m2), river-side areas (79.2 individuals/m2), unused land (74.86 individuals/m2), and lowest density in short-term agricultural land (38.8 individuals/m2).
· Insects: in Quang Tri province, there are 1422 species of insects, belonging to 133 families, 15 orders, including 05 families with over 100 species. Coleoptera Order has the highest number of species (585 species/1422 species), followed by Diptera order (206 species), and Lepidoptera order (187 species), Heteroptera order has 135 species and Homoptera order has 109 species. The remaining species belong to 10 orders, including 03 orders having only 1 species, such as Blattodea, Neuroptera, and Dermaptera. Soil insects belong to Mesofauna order: there have been 27 groups of Mesofauna identified in Quang Tri province with over 175 species. Natural forest is the most popular habitat, containing 23 groups. The quantity and average biomass of insects in 1 square meters are the highest in secondary forests (21.87 individuals/m2 – 3.62 g/m2), reduced in river-side areas (8 individuals/m2 – 2.89 g/m2) and reached lowest record in unused land (7.43 individuals/m2 – 1.72 g/m2).

· Insects with economic impacts: there are 306 harmful pests, mostly related to the local plants, such as paddy, maize, sweet potato, beans, peanuts, sugarcane, tea trees, coffee trees, pepper trees, tobacco,… There has not been any mass epidemic on plants. The pest species include the intentional and unintentional species. On paddy, there mainly exists Erionota thrax, grasshopper, Pentatomidae, and leaf-eating beetles. In the hilly and low mountainous regions, natural ecosystem is the dominant. Forest pests are diverse with 319 species, including 2 species of grasshopper in Acrididae family named Apalacris incomplete and A. Variacornis affecting the bamboo species. At the same time, these 2 species are also harmful for the agricultural species in Poaceae family.
· Pet insects: the group of pet insects contains mostly Lepidoptera, and butterflies: Papilionidae, Satyridae, Saturniidae with relatively large size and colorful wings. Some species of insects in Coleoptera order include species in families of Lucanidae, Scarabaeidae, Coccinellidae, Heterpotera, Phasmatodea, Mantodea... are also collected and traded popularly. 

· Species with reservation value: the insect group in Quang Tri province has 8 species belonging to protected list, including 2 species in Vietnam Red Book 2000, 7 species in Vietnam Red Book 2007 and 3 species in Decree number 32/2006/NĐ-CP dated 30/3/2006 by the Government on management of endangered, rare and valuable forest flora and fauna.
· Freshwater flora and fauna: (i) Phytoplankton: Quang Tri province has 55 freshwater floating floras, belong to 6 algae phylum: Bacillariophyta, Chlorophyta, Cyanophyta, Pyrrophyta, and Euglenophyta); (ii) Zooplankton: 41 species of Rotatoria, Cladocera, Copepoda, Ostracoda and Insecta Larvae. Most floating faunas are popular species, which are also found in blackish water, belong to families Pseudodiaptomidae, Paracalanidae, Centropagidae; (iii) Benthos: 23 Crustacean species living in the freshwater regions of Hai Lang district. The numbers of species have not been collected sufficiently. Among the bottom feeders, the popular species include Somanniathelphusa siensis, shrimp Macrobrachium nipponense, Palaemonetes tonkinensis. (iv) Fishes: 36 fish species of 11 families and 7 orders. Family of Cyprinidaeis the most populated, has 18 species, following by family of Anabantidae with 3 species; Other families contain only 1-2 species. Most of the fishes identified in the subproject areas also live in the river, channels. In the local ponds, the fish species including farm carps (Cyprinus carpio, Carassius auratus , Hypophthalmichthys molitrix, Aristichthys nobilis) and other small fishes, such as Onychostoma gerlachi, Puntius semifasciolatus, Rasbora lateristriata.
4.1.3.2. Flora ecosystem: Quang Tri province has 3 major forest ecosystems:
· Dense evergreen tropical low mountain broad leave rainforest: mostly found in Dakrong and North Huong Hoa natural reserves and a few other locations in Quang Tri province. This type of forest ecosystem has not been impacted and basically retains its original form, illustrating by the species components and leave level structures. The species include tropical trees in Vietnam. However, the dominant and favorable species are not identified. The dominant species include families of Fabaceae, Euphorbiaceae, Lauraceae, Rutaceae, Rosaceae, Meliaceae, Fagaceae, Moraceae... There also present families of Combretaceae, Lythraceae, and Datiscaceae...

· Dense semi-tropical low mountain needle leave rainforest: in North Huong Hoa and Dakrong natural reserves. The coverage of this forest type is high, fluctuates between 0.7 and 0.8, peaks at 1.0 at some locations. The flora components include the following families: Fagaceae, Lauraceae, Euphorbiaceae, Magnoliaceae, Fabaceae, Sapotaceae. The timber trees in this type of forest are often large in diameter, average diameter of about 25-30 cm, average height of 25-30m, timber storage of about 200-300 m3/ha.
· Semi-tropical low mountain needle leave forest: in Quang Tri province, from elevation of 600-700m and higher, needle leave trees present in forest ecosystem, however, only from elevation of 1200m upward, needle leave trees become the main component of the ecosystem. At this elevation, the humidity in the atmospheric is always high. The soil is often moist and black in color. The needle leave trees in Quang Tri province are not round as double and triple leaved pine trees. The species Podocarpus nerriifolius, Du sam Keteleria evelyniana here have flat, broad and thick leaves. While Dacrydium elatum has feather-like small leaves and scaled mature leaves.
Currently in Quang Tri province, there are 3 natural reserves (Dakrong, Huong Hoa, Con Co) and 2 landscape reserves (Ho Chi Minh road and Ru Linh). These reserves play important roles in reserving biodiversity and ecosystems, protecting the rare and endangered floras and faunas.
Quang Tri province had participated in Action Plan for protecting biodiversity in Mekong region to reduce the separation on habitats and ecosystems, facilitating the movements, migration and interactions between species, and also contributing to the livelihood of the local people and adapting to climate change. The Biodiversity Reservation Corridor Project in Mekong region phase 2 by the end of 2015 has provided capacity training at provincial, district and communal levels on biodiversity corridor, GIS, forest planting, livelihood improvement, biodiversity reservation,…; conducted survey and planned to handover 740ha of forest to the community (among 3,683 ha planned); recovered 410 ha of forest.

The subproject area includes 12 reservoirs locating in 5 districts in the province. These reservoirs do not locate inside any natural reserves or biodiversity sensitive areas. The surroundings mostly consist productive forests, no indicating species or protected species presented. However, there are carnivore animals migrating in and out, including snakes, skunks, and birds. The representative floras and faunas in the subproject areas are summarized in the following table:
Table 4- 7: Featuring floras and faunas in the subproject areas
	No
	Reservoir area
	Floras
	Faunas

	1
	Tram  reservoir - Vinh Chap commune - Vinh Linh district
	· The main productive species include: rice, cassava, taro, corn, peanut, beans, vegetables, ginger, rubber trees, pepper, pine trees.
· Natural flora: bushes, grass, wild flora with no economic or reservation value.
	· Faunas mostly contain the farm animals raised by households, such as: buffalos, cows, pigeons, bees, poultry, freshwater fishes.

· Wild animals: small reptiles (lizards, snakes), birds (sparrows, games), rodents (mice) with small quantity. No rare or protected animals in the subproject area.

	2
	Co Kieng 2 reservoir -Vinh Khe commune - Vinh Linh district
	· The main productive species include: Acacia plants, rubber trees and agricultural species such as rice, cassava, corn.
· Natural flora: bushes, grass, wild flora with no economic or reservation value.
	· Mainly buffalos, cows, pigs, goats, fishes and some poultry.

· Wild animals: insects (Caelifera, mantis, lady bug), small reptiles (snakes), birds (sparrows, doves, spotted doves), small mammals (ferrets, bamboo rats, boars) with small quantity. No rare or protected animals in the subproject area.

	3
	Khe Na reservoir - Vinh Hoa commune - Vinh Linh district
	· The main productive species include: rice, corn, taro, cassava, peanut, pepper, rubber trees.
· Natural flora: bushes, grass, wild flora with no economic or reservation value.
	· Buffalos, cows, pigs, poultry, fishes.
· Wild animals: insects, small reptiles (lizards, snakes), birds (sparrows, games), rodents (mice) with small quantity. No rare or protected animals in the subproject area.

	4
	Khom 2 reservoir - Ben Quan town - Vinh Linh district
	· The main productive species include: rice, peanut, rubber trees, pepper, vegetables.
· Natural flora: bushes, grass, wild flora with no economic or reservation value.
	· Faunas present in the area are mostly buffalos, cows, pigs, dogs.
· Wild animals: insects, small reptiles (lizards, snakes), birds (sparrows, games), rodents (mice) with small quantity. No rare or protected animals in the subproject area.

	5
	Duc Duc reservoir - Vinh Son commune - Vinh Linh district
	· The main productive species include: rice, corn, cassava, peanut, vegetables, rubber trees.
· Natural flora: bushes, grass, wild flora with no economic or reservation value.

	· Faunas present in the area are mostly: buffalos, cows, pigs, dogs.

· Aquacultural products: shrimps, fishes.
· Wild animals: insects, small reptiles (lizards, snakes), birds (sparrows, games), rodents (mice) with small quantity. No rare or protected animals in the subproject area.

	6
	Dap Hoi 1 reservoir, Dap Hoi 2 reservoir - Gio My commune - Gio Linh district
	· The main productive species include: rice, peanut, chilly, potato, cassava, beans, vegetables, watermelon, corn

· Timber trees: gum trees, acacia trees
· Natural flora: bushes, grass, wild flora with no economic or reservation value.
	· Faunas mostly contain the farm animals raised by households, such as: buffalos, cows, pigs, dogs, poultry, aquatic poultry.
· Wild animals: insects, small reptiles (lizards, snakes), birds (sparrows, games, ibis), small mammals (mice, ferrets, squirrels, bats, rabbits) with small quantity. No rare or protected animals in the subproject area.

	7
	Kinh Mon reservoir - Trung Son commune - Gio Linh district
	· Kinh Mon reservoir area contains some timber trees: acacia trees, gum trees.

· Other trees include: rubber trees and agricultural species: rice, sweet potato, taro, peanut, watermelon.
	· Faunas mostly contain the farm animals raised by households, such as: buffalos, cows, pigs and poultry.
· Wild animals: insects, small reptiles (lizards, snakes), birds (sparrows, doves games, wild birds), small mammals (mice, ferrets, squirrels, bats, rabbits) with small quantity. No rare or protected animals in the subproject area.


	8
	Da Cua reservoir - Cam Tuyen commune - Cam Lo district
	· The main productive species include: rice, peanut, corn, green bean, rubber trees.
· Natural flora: bushes, grass, wild flora with no economic or reservation value.
	· Faunas present in the area are mostly: buffalos, cows, pigs, ducks, gooses.
· Wild animals: insects, small reptiles (lizards, snakes), birds (sparrows, games) with small quantity. No rare or protected animals in the subproject area.

	9
	Reservoir Km6 - Precinct 4–Dong Ha city
	· The reservoir area contains some agricultural species: rice, corn, beans and other timber trees: acacia trees.
· Natural flora: bushes, grass, wild flora with no economic or reservation value.
	· Mainly buffalos, cows, pigs, goats and some poultry.

· Wild animals: few presence, mostly include small birds, reptiles, amphibians, and insects. No rare or protected animals in the subproject area.



	10
	Tan Vinh reservoir - Huong Tan commune - Huong Hoa district
	· The main productive species include: rice, corn, cassava, banana tree, coffee trees.
· Natural flora: bushes, grass, wild flora with no economic or reservation value.
	· Faunas present in the area are mostly: Buffalos, cows, pigs, goats.

· Wild animals: insects, small reptiles (lizards, snakes), birds (sparrows, games) with small quantity. No rare or protected animals in the subproject area.

	11
	Khom 7 reservoir - Khe Sanh town - Huong Hoa district
	· Khom 7 reservoir area contains acacia trees, coffee trees, pepper, lychee, and agricultural species: rice, corn, cassava.
· Natural flora: bushes, grass, wild flora with no economic or reservation value.
	· Faunas present in the area are mostly buffalos, cows, pigs.

· Wild animals: few presence, mostly include small birds, reptiles, amphibians, and insects. No rare or protected animals in the subproject area.



	12
	Khe Muong reservoir - Hai Chanh commune- Hai Lang district
	· The reservoir area contains some agricultural species: rice, cassava, sweet potato, corn, peanut, beans, vegetables.
· Other trees include pepper, rubber trees, fruit trees, tea trees.
· Natural flora: bushes, grass, wild flora with no economic or reservation value.
	· Faunas present in the area are mostly buffalos, cows, pigs and some poultry, aquatic poultry, freshwater fishes.

· Wild animals: few presence, mostly include small birds, reptiles, amphibians, and insects. No rare or protected animals in the subproject area.


Source: Summarized from Socioeconomic development report of 2016 and socioeconomic development plan of 2017 of the commune/precinct/town executing this subproject
4.2. Socioeconomic and cultural environment
4.2.1. General features
The information on socioeconomic states of the 12 affected communes was collected and summarized from the socioeconomic reports by People’s Committees of the subproject communes and the data collected in field studies. The subproject is executed on 12 works in the 12 following communes:

Table 4- 8: Socioeconomic features of in the subproject areas

	No
	Work
	Commune/precinct/town
	Economy
	Society
	Development indicators 2016-2020

	1 
	Da Cua reservoir
	Cam Tuyen commune, Cam Lo district
	· Total income value:   108,494 million dong

· Economic composition: Agriculture, forestry, Aquaculture 42.63 %; Industries – handicrafts - services 8.72 %; other 42.63 %

· Income per capita 19,100,000 dong
· Agriculture - Forestry - Animal farming

· Cultivation: Total cultivating area of annual crops: 856 ha; Main crops: paddy, peanut, maize, cassava, green bean, vegetables, rubber tree.
· Forestry: productive forests have created high income for local people, facilitating for reinvestment in growing forests. In 2016, there was 200 ha forest in harvest.

· Animal farming: buffalo, cow, pig, chicken, duck, mallard, goose. Animal farming is moving from free range to invested farming.

· Aquaculture: 5.8ha, mainly freshwater fishes in traditional farming, limited investment and technology leading to low efficiency.

· Small handicrafts - Commerce - Services

· The service sector has been developed but mostly limited to small scale as household. The commune has 125 business households, 24 households owning automobile vehicles.
	· Education - training

· Regular education is focused; Invested in infrastructures to meet the demands of teaching an learning.

· Maintaining high level of children of age going to school

· Completion rate of elementary and secondary schools: 100%.

· Healthcare - Population - birth control

· Improving disease prevention activities; Planning and implementing effective prevention campaigns. Quality of healthcare services is continuously improved. Infrastructures are equipped properly. 

· Population: 1347 households; Total capita: 5679 people
· Rate of immunized children: 100%.

· Rate of third children being born 25.88%.
	· Economic indicators

· Average income per capita 23 million dong/person/year
· Total area of annual crops: 856 ha, in which paddy 274ha, peanut 176 ha, maize 92ha, cassava 262ha, vegetables 40ha
· Area of perennial trees 512.4ha
· Area of forest: 200ha
· Social indicators

· Reducing rate of poor household by 3- 5 %/year.

· Creating new jobs: 90 labor/year

· Maintaining birth rate of lower than 1%.

· Reducing rate of malnutrition children to 8%.

· Reducing rate of having 3th child to 13%.

· Maintaining title: commune with national standard in healthcare period 2011 – 2020.

· Rate of residents with health insurance 85%

· Rate of children of age going to schools:

+ Preschool: 25.4%. 

+ Kindergarten: 97.3 %.

+ Elementary and secondary school: 100%.

	2 
	Dap Hoi 1, 2 reservoirs
	Gio My commune, Gio Linh district
	· Economic composition (100%): Agriculture Forestry 53,3% ; Industry- small handicraft, construction 13,7%; Commerce- service 33%.

· Average income per capita 22 million dong/year

· Total grain production 6,961 tons

· Agriculture - Forestry - Animal farming

· Cultivation: paddy and crops: peanut, chilly, potato, cassava, beans, vegetables, bitter melons, melons, maize.

· Animal farming: buffalo cow, pig, poultry.

· Sand agriculture: Production area 92.5 ha. Overall, the species adapt well to the soil, producing stable yield. 

· Aquaculture: total fish farming area of 95 ha

· Small handicrafts - Commerce - Services

· There are 56 production businesses. These businesses are operating effectively and creating jobs for 73 labors. Total income in 2016 was 24.8 billion dong. Major industries: mechanics, domestic wood making, wood processing, grain processing, textile, ice making,…

· Commerce – services: developing positively. The total retails and services in 2016 was 59.4 billion dong. The major services including supplying animal foods, construction materials, food services.
	· Education - training

· Schools have quality improved in teaching and learning. Maintaining number of students going to school. No drop out students.

· Compulsory education for 5-year-old kindergarten, elementary and secondary schools.

· Healthcare - Population - birth control

· Good services in communication, health check and health care.

· Natural population increase: 0.7%

· Rate of malnutrition children by height: 8.8%, by weight: 7.1%

· Rate of having the 3th child: 23.8%

· Rate of poor households

· Rate of poor households: 9.2%; near-poor households 8.7%

· 
	· Economic indicators

· Total production value increases by 9.7%

· Average income per capita 24,7 million dong

· Total food production 6.786 tons

· Social indicators

· Natural population increase of lower than 1%.

· Reducing rate of poor households to 1.2%, near poor households 2%.

· Reducing rate of having the 3th child to below 20%.

· Reducing rate of malnutrition children to below 8% by height and below 7% by weight

· Rate of people having health insurance of over 80%.



	3 
	Kinh Mon reservoir
	Trung Son commune, Gio Linh district
	· Agriculture - Forestry - Animal farming: 

· Cultivation: Total cultivating area of annual crops: 1.151,9/1.158 ha, including: paddy, sweet potato, taro, cassava, peanut, watermelon.

· Forestry: Promoting hill agriculture. Cultivating and protecting 748,4 ha forest; Harvesting and planting 20 ha forest and 5000 scattered trees. 

· Animal farming: focusing on big farm animas: 1042 individuals (385 buffalos, 657 cows);

· Aquaculture: area of farming 26 ha; invested in freshwater fish farming, supplying large amount of product to the market, creating high income for households.

· Small handicrafts - Commerce - Services

· The commune has 375 individual businesses, in which, construction - 18, transportation - 10, services - 285, industry – 62.

· Major industries: processing forestry products, mechanics, wood making, services. Attracted over 500 labors.
· 
	· Education - training

· Continue to innovate the management and quality of education. Well storage and use of education equipment. No drop out.

· The teaching team is qualified; Compulsory education is promoted.

· Healthcare
· Public health communication campaigns have been promoted. No plague or mass food poisoning occurred in the commune.

· Ensuring safety and efficiency of health care services

· Rate of public immunization: 100%. Rate of people with health insurance: 82%.

· Population:
· Natural population increase: 0.94%.

· Rate of having the 3rd child 22%.
	· Economic indicators
· Production of rice: 5,200 tons/year

· Production of root trees: 545 tons/year.

· Short-term agricultural trees 10 ha, production 10 tons/year.

· Average food production 900 kg/capita/year.

· Average income per capita: 25 million dong/capita/year.

· Social indicators
· Natural population increase of below1%

· Providing jobs for 400 people.

· Reducing rate of having the 3rd child to below18%.

· Reducing rate of malnutrition children to below 6,4% by weight and below 8.5% by height.

· Reducing rate of poor household by 1 - 2% annually, Rate of people having health insurance of 97%.

	4 
	Khe Muong reservoir
	Hai Chanh commune, Hai Lang district
	· Total production value in 2016: 403.091 billion dong
· Economic composition: agriculture – forestry – Aquaculture 38.2%. Industry – small handicraft - construction 24%. Commerce - service 37.8%
· Average income per capita 33.44 million dong
· Agriculture - Forestry - Animal farming

· Cultivation: total cultivating area 1.147.98ha: paddy. cassava. sweet potato. maize. peanut. beans. vegetables.…

· Forestry: total forest area 21.8 ha (10 HH). mostly growing acacia plants

· Aquaculture: total fish farming area14.5 ha. production of freshwater fishes 42 tons/year.

· Animal farming: buffalo. cow. pig. poultry

· Promoting economic models: 20 Cultivation models. 65 Animal farming models. 40 Aquaculture models

· Small handicrafts - Commerce - Services

· Main industries: wood making. mechanics. construction materials. ice making. traditional cakes.…

· The commune has 625 businesses with 950 labors working in service sector. The total value produced in 2016 was 152.4 billion dong.
	· Education - training

· Infrastructures and equipment for education receive adequate investment.

· Rate of children of age going to school: secondary school 99%. Elementary school 100%. Kindergarten 92.9%.

· Healthcare - Population 

· Natural population increase: 0.8%

· Rate of having the 3rd child: 17.1%

· Rate of poor households: 8.57%

· Rate of malnutrition children of below 5 years old: 5.8%

· Rate of trained labor: 42.5%

· Rate of people having health insurance: 86%

· Environment

· Rate of household with clean water 100%

· Rate of households with hygienic toilet 89.9%
	· Economic indicators:

· Total production value 444.5 billion dong
· Economic composition: agriculture – forestry – Aquaculture 37.8%. Commerce - service 38%. Industry – small handicraft - construction 24.2%
· Value per area unit 61.88 million dong/ha
· Total grain production: 4.758.3 tons
· Average income per capita over 36.63 million dong
· Social indicators:

· Natural population increase:: 0.7%
· Reducing rate of poor household by 2.5-3%
· Rate of malnutrition children of below 5 years old: 5%
· Rate of household with clean water 100%

· Rate of households with hygienic toilet of over 95%

	5 
	Tan Vinh reservoir
	Huong Tan commune, Huong Hoa district
	· Total investment in 2016 into the commune: 4.7 billion dong

· Agriculture - Forestry - Animal farming

· Cultivation: 

· Cultivating area: 212.7 ha of annual crops: paddy, maize, cassava, banana, cumin, ginger.
· Industrial trees: coffee trees 417ha, pepper trees 7ha.

· Animal farming: Buffalo, cow, goat, pig, poultry

· Forestry: Forest protection and development are promoted. Forest fire prevention has been implemented in the whole commune. Forest planting, growing, protection and regeneration have developed. The forest area is continuously increased.

· Small handicrafts - Commerce - Services

· Industry and small handicrafts are maintained stably. The commune has 4 coffee processing businesses, including 1 factory and 3 private businesses.

· Commercial and service activities in the commune are diverse, meeting the demands of local people. The businesses have actively invested in production development, providing jobs for local people, consuming products and contributing to local production.
	· Education - training

· Completing compulsory education for kindergarten. Continue to maintain and improve quality of compulsory education at elementary and secondary schools

·  School year 2016-2017 100% children of age participated in schools. No drop out.

· Healthcare - Population - birth control

· Health check and health services have adequate quality. Local people’s health is improved gradually. Disease prevention is conducted effectively.
· Public immunization for children under 1 year old: 82/83 children, accounted for 98.79%. 
· Rate of malnutrition children of below 5 years old by weight19.79%; Rate of malnutrition children of below 5 years old by height 32.29 %
· Rate of having the 3rd child 34.28%
· Birth rate 10.99%
· Natural population increase 0.81%
	· Economic indicators:

· Total cultivating area of annual crops:190 ha
· Average income per capita: 10 million dong/capita/year
· Social indicators:

· Natural population increase of: 0,80%

· Rate of malnutrition children of below 5 years old:

+ Malnutrition by weight: 19%

+ Malnutrition by height: 28%
· Rate of children of age going to school: 100%

· Rate of graduating secondary school: 100 %

· Rate of households with clean water: 70 %

· Rate of poor households: 32.8% 



	6 
	Khom 7 reservoir
	Khe Sanh town, Huong Hoa district
	· Economic composition: Agriculture – Forestry 14%, Industry - construction 23%, Service 63%
· Rate of poor household: 9.89%
· Average income per capita: 31 million/capita/year
· Agriculture - Forestry - Animal farming: focusing on pepper trees, paddy, cassava, maize 

· Forestry: rubber trees, pepper trees, coffee trees.

· Animal farming: buffalo, cow, pig, poultry. Developing small and medium Animal farming models

· Small handicrafts - Commerce - Services

Developing small handicrafts such as jewelry, auto repair, mechanics,… However, the production in industry and small handicrafts are mostly small and non-centralized. 
	· Education - training

· Rate of children of age going to school: 100%

· Reduced drop out but still occurs at low rate.

· Population

· Natural population increase: 1,76%

· Healthcare:
· Properly conducted national health care program, public immunization and improved health services.
	· Economic indicators:

· Economic composition: Agriculture – Forestry 15%, Industry - construction 23%, Service 62%
· Total cultivating area of annual crops 480,8ha
· Average income 35 million/capita/year
· Social indicators:

· Natural population increase of 1,5%
· Rate of poor households 8,8%


	7 
	Tram reservoir
	Vinh Chap commune, Vinh Linh district
	· Agriculture - Forestry - Animal farming

· Cultivation: 

· Area growing rice: 400ha, production 1,400 tons.

· Other crops: Maize - 7,3ha; Peanut - 97ha; Beans - 43ha; vegetables 53ha, Rubber tree - 125ha, pepper trees - 21ha, ginger - 20ha.

· Animal farming: Buffalo, cow 1,370 con, pig 7,750 con, poultry 46,500 con.

· Forestry: exploiting and planting 47ha forest.

· Small handicrafts - Commerce - Services

· Major industries: general businesses, agricultural services,… There are 235 households working in the sector, accounted for 18.5% of total households in the commune.
	· Education - training

· Rate of students going to high schools 96%.

· Rate of students going to secondary schools 100%.

· Rate of students going to elementary schools 100%.

· Rate of children going to kindergartens 97%.

· Healthcare - Population - birth control

· Adequately providing health services to local people

· Natural population increase: 0.9%

· Rate of having 3rd child: 8.8%

· Rate of people using clean water: 97%
	· Economic indicators:

· Agriculture, Forestry 81%, Construction 7%, Services 12%.
· Average income per capita: 18.000.000 dong/capita/year
· Social indicators:

· Completing compulsory education for kindergarten, elementary and secondary schools
· Reducing natural population increase to below 1%
· Maintaining the title commune with national standards in health care, phase II
· Rate of people using clean water 100%

	8 
	Co Kieng 2 reservoir
	Vinh Khe commune, Vinh Linh district
	· Agriculture - Forestry - Animal farming: Cultivating areas are maintained in pursuant to the planned scheme:
· Winter-spring rice season: area 43ha, yield 4.6 tons/ha, production 197.8 tons;

· Area of cassava 21 ha;

· Rubber trees: area 268 ha, production 84 tons;

· Acacia trees: exploiting areas 58ha, new developed area 90ha, bringing high economic benefits for local people, and creating more jobs

· Animal farming: pig is the most popular and benefited farm species.

· Fish farming: 3.1ha, mainly utilizing small reservoirs and ponds at small scale.

· Small handicrafts - Commerce - Services

· Total business and services in the commune: 22 units, in which 16 are retails, 4 grain processing and 2 collectors of liquid rubber.
	· Education - training: 
· Providing compulsory education for all 5-year-old children: 114/141 children (80.8%); 100% children at kindergarten study in both morning and afternoon.

· 100% children of age going to school.

· Healthcare: Health care activities are promoted among local residents. The health care programs and social disease prevention are planned and conducted accordingly.
· Population: 

· 289 households – 1,073 capita: 15 Kinh households – 61 people (5.19%);

· Total labors: 511 people, in which 252 are female;

· Rate of trained labors: 27%;

· Rate of poor households: 122 HH (41.9%), near-poor households: 46 HH (15.8%).

· Environment:
· Waste collection: 87%

· Rate of people using hygienic water 99.16%
	· Economic indicators

· Total income of 18.5 billion, in which agriculture - forestry 80.56%, construction 5.55%, services 13.89%.
· Average income per capita: 17,000,000 dong/capita/year.
· Total food production 242,7 tons
· Planting new acacia trees in 50 ha
· Maintaining rubber tree area at 128 ha
· Production of Aquaculture 1,75 tons
· Maintaining cassava area of 53 ha
· Social indicators

· Rate of trained labors: 35%
· Reducing natural population increase to 1.8%
· Reducing rate of poor households to 38%, near-poor households to 13%
· Rate of malnutrition children 18%
Rate of people using hygienic water 100%.

	9 
	Khe Na reservoir
	Vinh Hoa commune, Vinh Linh district
	· Economic growth rate of 10%; Economic composition: Agriculture - Forestry – Aquaculture 67%, industry - construction 10%, commerce - services 23%.

· Average income per capita: 29 million dong/capita

· Average food production per capita: 540kg
· Agriculture - Forestry - Animal farming

· Paddy: area of 286,6ha, yield of 5.1 tons/ha, production 1465.9 tons

· Maize: area of 65ha, yield of 3.6 tons/ha, production 234 tons

· Potatoes: area of 50ha, yield of 9 tons/ha, production 450 tons

· Cassava: area of 55ha, yield of 1.6 tons/ha, 

· Small handicrafts - Commerce - Services

· Small handicrafts and services have been developed and actively contributing to reducing hunger and poverty.

· The commune currently has 1 small handicraft business, and 130 other small service providers.


	· Education - training

· Gradually improving education quality of the commune. The infrastructures for education are properly invested into.

· Rate of children going to school is maintained. The indicator of compulsory education is satisfied.

· Healthcare - Population - birth control

· Rate of people having health insurance: 80.3%.

· Properly providing consultation on birth control and population control

· Population increase rate: 0.52%
	· Economic indicators:

· Economic growth rate of 10%
· Economic composition: Agriculture - Forestry – Aquaculture 63%, industry - construction 12%, services 25%
· Average income per capita: 32 million dong
· Social indicators:

· Maintaining the title commune with national standards in health care, phase 2011-2020
· Reducing natural population increase to below 1%
· Reducing rate of having the 3rd child to 1-2%
· Rate of poor households of 5%
· 100% people using clean water

	10 
	Khom 2 reservoir
	Ben Quan town, Vinh Linh district
	· Total income in 2016 was 138 billion dong
· Average income per capita 36 million dong/capita/year
· Agriculture - Forestry - Animal farming

· Cultivation: major crops: paddy, peanut, vegetables, maize, beans.

· Industrial plants: rubber tree 1567ha, pepper tree 19.7 ha.

· Forestry: total forest area 1,080ha, newly planted area 110ha. Area in harvest: 150 ha.

· Aquaculture: 134 HH working in fish farming, total area of 23 ha

· Animal farming: buffalo, cow, pig, poultry,…

· Small handicrafts - Commerce - Services

· Total value of retails and services annually is about 34 billion dong.

· Administration of commerce and services has been strengthened. Food safety and food hygiene have been checked periodically or randomly.
	· Education - training

· Qualified and high quality teaching staffs.

· Healthcare - Population - birth control

· Adequately providing health care services for the local people; and providing communication campaigns for disease prevention

· Natural population increase of 12.2%

· 100% people using clean water

· Rate of waste collection: 91% (11/12 hamlets)

· Rate of poor household
· In 2017: Rate of poor household 47/1130 HH (4.16%), near-poor household 26/1130 (2.3%).


	· Economic indicators

· Total income 140 billion
· Average income per capita 40 million dong/capita/year
· Total grain production: 230 tons
· Social indicators

· 80% children of age going to kindergarten

· 100% compulsory education for elementary level

· Rate of having the 3rd child: below 12%

· Rate of malnutrition children: lower than 4.2%

· Reducing natural population increase to below 1%

· 100% people using clean water

· 100% people using electricity from the national grid

	11 
	Duc Duc reservoir
	Vinh Son commune, Vinh Linh district
	· Agriculture - Forestry - Animal farming

· Cultivation: Total rice production 1071ha with production of 5,355 tons.

·  Winter-spring season: Paddy - 585ha, cassava - 125ha, maize – 11.5ha, peanut – 72.5ha, vegetables 26ha.

· Summer-autumn season: Paddy – 486ha, beans – 2.4ha

· Maintaining rubber tree area of 146ha.

· Aquaculture: area of 198.4ha in which production of shrimps was 285 tons, fish production of 3.5 tons. 

· Animal farming: buffalo, cow, poultry, pig,…

· Forestry: total forest area 180.5ha.

· Small handicrafts - Commerce - Services

· Services and businesses are developed to meet the demands of the market: collecting agricultural products, processing, construction, agricultural machines, exploitation, small retails,…

· Commerce: the commune has 356 businesses and 10 companies, creating jobs for over 500 workers with stable income.
	· Education - training

· 100% of children of age going to schools

· Healthcare - Population

· Health care center of the commune and health care department have conducted food hygiene at food businesses, restaurants, slaughter houses to maintain good food safety and hygiene in the commune

· Population: 1,868 HH – 6,883 capita

· 85% of the population has health insurance

· 87% HH use clean water

· 100% HH have televisions

· Waste collection: 95%

· Rate of poor household

· Poor households: 99 HH – 5.29%

· Near-poor households: 151 HH – 8.08%
	· Economic indicators

· Average income per capita 30 million/capita/year
· Winter-season production: paddy 600 ha, maize 15ha, peanut 80ha, vegetables and other crops 30ha; Summer-autumn season: paddy 500ha, maize 10ha, other crops 20ha
· Rubber tree 150ha
· Aquaculture 200ha
· Social indicators

· Maintaining 100% of children of age going to schools

· Reducing natural population increase to below 1%

· 100% people using clean water

· 100% people using electricity from the national grid

	12 
	Reservoir Km6
	Precinct 4, Dong Ha city
	· Agriculture - Forestry - Animal farming: Agriculture – Forestry is growing rapidly, value of first 6 months of 2017 was 5.3 billion.
· Cultivation:

· Total paddy area was 10.5ha production of 54 tons.

· Peanut - 3ha, production – 5.4 tons, Maize - 2 ha; production - 7 tons, Beans - 1ha, production 1.5 tons.

· Animal farming: Buffalo, cow, pig, goat, poultry.

· Small handicrafts - Commerce - Services: Services have been growth in moderate speed, total value of commerce and services in the first 6 months of 2017 was 37.8 billion dong.
· Stable trading at local markets

· Small handicrafts and industries are mainly textile, wood making, pillar making,..
	· Education - training

· Maintaining compulsory education at all levels

· Investing in education infrastructures, such as multi-functional classrooms, and other supporting equipment for teaching and learning

· Healthcare - Population - birth control

· Continuously improving health services

· Implementing the model: neighborhood with no 3rd child.


	· Economic indicators:

· Economic growth rate 15%
· Economic composition: agriculture 63%, industry - construction 12%, services 25%
· Average income per capita: 40 million dong
· Paddy: area of 1200ha,  production 6000 tons
· Maize: area of 20ha
· Peanut: area of 80ha;
· Vegetables: area of 45ha;
· Rubber tree: area of 200ha.
· Social indicators:

· Maintaining the title commune with national standards in health care, phase 2011-2020
· Reducing natural population increase to below 1%

· Reducing rate of having the 3rd child to 1-2%



4.2.2. Demography
              According to statistics by Department of Statistics of Quang Tri province in 2016, the total population of the province is 618,497 people. In Quang Tri province, there are 03 groups of ethnic living together: Kinh, Van Kieu and Pa Co, in which Kinh ethnic is the largest group. Natural population growth rate reduced from 1.12% in 2010 to 1.08% in 2016; Absolute population growth is insignificant. Annual average population of the province increases by 5000-6000 people.

Table 4- 9: Population of Quang Tri province in 2016

	District/City
	Area

(km2)
	Average population

(person)
	Population density

(person/km2)
	Population by gender 
	Population by settlement area

	
	
	
	
	Male
	Female
	Urban
	Rural

	Dong Ha city
	73.0852
	90,491     
	1,238     
	44,358     
	46,132     
	90,491
	-

	Hai Lang district
	424.80
	84,389
	199
	41,888
	42,951
	3,028
	81,811

	Gio Linh district
	470.68
	74,772
	159
	36,003
	38,769
	12,617
	62,155

	Huong Hoa district
	1,152.3
	84,485
	73.3
	41,432
	43,053
	22,674
	61,810

	Vinh Linh district
	619.1581
	87,320
	141.03
	43,014
	44,306
	21,933
	65,387

	Cam Lo district
	344.42
	45,980
	133.5
	22,615
	23,365
	6,525
	39,456

	Dakrong district
	1,224.4
	34,160
	27.89
	16,738
	17,422
	4,782
	29,378

	Trieu Phong district
	353.77
	93,640
	264.69
	45,883
	47,757
	21,537
	72,103

	Quang Tri town
	72.916
	22,720
	311.59
	11,132
	11,588
	22,720
	-

	Con Co district
	2.303
	540
	217.1
	264
	276
	-
	540

	Total
	
	618,497
	
	
	
	
	


Source: Department of Statistics of Quang Tri province

Gender proportion: females account for 50.3%, males account for 49.7%; Age group: 0÷59 years old – 90.9%. This indicator demonstrates a young population. The group of people younger than 15 years old accounts for 37.9%, representing a potential source of labor for the province.

Population density of the province is 126.7 person/km2, relatively low comparing to other provinces and cities in Vietnam. The population distribution is uneven between regions, mostly concentrates in cities and plain areas, such as Quang Tri town: 308 person/km2, Dong Ha City: 1,157 person/km2, while Dakrong district only has 29 person/km2, Huong Hoa district has 64 person/km2. The uneven population distribution between regions has significant impacts on the construction of infrastructures for transportation, electrical supply, water supply, water resources works, schools, healthcare centers,… facilitating production and life of the communities living in high mountainous and dissected areas.
Table 4- 10: Demographic features of the subproject areas
	No
	Subproject area
	Number of households
	Population (person)
	Natural population growth rate (%)

	1
	Tram  reservoir - Vinh Chap commune - Vinh Linh district
	1,036
	4,586
	0.5

	2
	Co Kieng 2 reservoir - Vinh Khe commune - Vinh Linh district
	289
	832
	2.15

	3
	Khe Na reservoir - Vinh Hoa commune - Vinh Linh district
	1,075
	3,840
	0.52

	4
	Khom 2 reservoir–Ben Quan town - Vinh Linh district
	1,129
	3,815
	1.22

	5
	Duc Duc reservoir - Vinh Son commune - Vinh Linh district
	1,800
	6,227
	0.65

	6
	Dap Hoi 1 reservoir, Dap Hoi 2 reservoir - Gio My commune - Gio Linh district
	1,242
	4,470
	0.7

	7
	Kinh Mon reservoir - Trung Son commune - Gio Linh district
	1,249
	4,267
	0.94

	8
	Da Cua reservoir - Cam Tuyen commune - Cam Lo district
	1,347
	5,284
	0.98

	9
	Reservoir Km6 - Precinct 4 - Dong Ha City
	1,073
	4,898
	0.8

	10
	Tan Vinh reservoir - Huong Tan commune - Huong Hoa district
	745
	3,063
	1.67

	11
	Khom 7 reservoir - Khe Sanh town - Huong Hoa district
	3,011
	11,587
	1.76

	12
	Khe Muong reservoir - Hai Chanh commune - Hai Lang district
	1,798
	6,754
	0.8


Source: Summarized from Socioeconomic development report of 2016 and socioeconomic development plan of 2017 of the commune/precinct/town executing this subproject.
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Figure 4- 12: Population of communes/precincts/towns executing the subproject

The population of the communes/ward/towns in the subproject areas differ significantly. This might be the result of the differences in natural and socioeconomic features of the communes and aftermath of the emigration to cities for work. The biggest differences can be observed in 02 areas: Vinh Khe commune - Vinh Linh district with population of 832 person and Khe Sanh town - Huong Hoa district with 11,587 person (Table 4-18). 

4.2.3. Socioeconomic features
In recent years, the socioeconomic development of Quang Tri province in general and the subproject areas specifically has all increased. The indicators of socioeconomic development of the province are all met or exceeded the plans. Economic sectors have shifted in positive direction.

The economic features of the subproject areas are summarized in the following table.
Table 4- 11: Economic sectors of the subproject areas
	No
	Subproject areas
	Agriculture - Aquaculture (%)
	Industry – Construction (%)
	Commercial - Service (%)

	1
	Vinh Chap commune - Vinh Linh district
	64.5
	17
	18.5

	2
	Vinh Khe commune - Vinh Linh district - 
	77.96
	13.47
	8.75

	3
	Vinh Hoa commune - Vinh Linh district
	67
	10
	23

	4
	Ben Quan town - Vinh Linh district
	42.9
	32.5
	24.6

	5
	Vinh Son commune - Vinh Linh district
	51.2
	15.1
	33.7

	6
	Gio My commune - Gio Linh district
	53.3
	13.7
	33

	7
	Trung Son commune - Gio Linh district
	45.3
	31.7
	23

	8
	Cam Tuyen commune - Cam Lo district
	42.63
	8.72
	42.63

	9
	Precinct 4 - Dong Ha City - 
	10.2
	17.1
	72.7

	10
	Huong Tan commune - Huong Hoa district
	52.7
	22.4
	24.9

	11
	Khe Sanh town-Huong Hoa district
	14
	23
	63

	12
	Hai Chanh commune - Hai Lang district
	38.2
	24
	37.8


Source: Summarized from Socioeconomic development report of 2016 and socioeconomic development plan of 2017 of the commune/precinct/town executing this subproject.
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Figure 4- 13: Economic sectors in the communes/wards/towns executing the subproject
Based on the statistics and the figure above, the large proportion of Agriculture – Aquaculture is the common trend in all subproject areas. This factor indicates that these communes/wards/towns mainly focus on agricultural development and will be able to maximize the benefits of the reservoirs in the areas. The agriculture – aquaculture job group plays an important role in the economy of these areas.

The survey using questionnaire conducted with 180 households – with 789 person showed that the average number of person per household of the subproject area is 4.38 person, higher than the average head per household of Dong Ha city (3.5 person) (Quang Tri province statistics book, 2016). Regarding the group of directly affected households (24households, 105 people), the average household size is 4.4 person, similar to the average head per household found by the survey.

Considering the gender of the head of household, the number of people in male-headed households is higher than that of female-headed households (4.5 person/household comparing to 4.2 person/household).

Analyzing the household proportion by the number of persons indicates that most of the surveyed households have between 3-5 persons (76.67%), followed by the households with 6-8 person (18.33%), while only 3.33% of households contains 1-2 persons and only 1 surveyed household has more than 9 person (1.67%).

The number of male-headed households is higher than the female-headed households. According to survey results, 52.76% of the surveyed households has male head of household while female-headed households account for 47.24%.

Occupation
The results of occupation survey of 180 households (789 people) are summarized in the table below:
Table 4- 12: Main occupation of the people in subproject areas
	No
	Occupation
	Number of persons
	Proportion %

	1
	Agriculture – Forestry - Aquaculture
	399
	50.5

	2
	Trades and services
	36
	4.6

	3
	Government officers
	9
	1.1

	4
	Students
	201
	25.5

	5
	Workers
	36
	4.6

	6
	Military
	6
	0.8

	7
	Housewife
	15
	1.9

	8
	For hire
	66
	8.4

	9
	Unemployed
	9
	1.1

	10
	Young children under working age
	12
	1.5

	
	Total
	789
	100


Source: Actual survey in August, 2017
The statistical table shows that most residents in the survey works in agricultural sector. As a consequence, the execution of this subproject will ensure water supply for irrigation and facilitate the local economic development.
Income and living standard of the households
The results show that the surveyed households have average income of 1-3 million dong/person/month (99/180 households – 55%). Income level between 3-5 million dong/person/month is found in 54 households – 30%. In addition, there are 27 households with income level higher than 5 million dong.
Table 4- 13: Household incomes
	No
	Income (million dong)
	Number of households
	Percentage

	1
	1 ÷ 3 million dong
	99
	55

	2
	3 ÷ 5 million dong
	54
	30

	3
	>5 million dong
	27
	15

	4
	Total
	180
	100







Source: Survey in August 2017
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Figure 4- 14: Incomes of surveyed households
Regarding living standards, 180 households have answered the questions related to their living standards. Most of them assessed their living standard at average level (140 households – 78.25%). There are 40 households rated their family as high living standard. No household in the survey is poor household.
4.2.4. Culture and society
Quang Tri province contains 3 main ethnic groups: Kinh, Van Kieu, and Pa Co. The ethnic minority groups account for about 9% of total provincial population. Each ethnic group has long history and diverse culture. Van Kieu and Pa Co groups mainly live in the Western mountainous districts, such as Huong Hoa district and Dakrong district. The ethnic groups in Quang Tri province have joint hands to fight together in 2 wars, and contributed significantly to the wins of the nation. And in the modern era, they still work together and help each other in production and development of the province and the nation.
Generally, population and human resources of Quang Tri province are abundant. The province has diverse culture and valuable traditions. However, the issues with emigration and labors still remain, such as: the uneven population distribution among the province; low level of education, especially in the mountainous areas; limited skills and techniques; lack of high quality labors; lack of high quality experts,… As a result, raising level of education, improving quality of labors, developing people’s potentials are the primary duty, as well as long-term strategy of the province to timely meet the requirements of the growing economy and society, as well as the process of integration. 
The subproject areas contain the same common cultural features as the whole province. Regarding 03 communes having ethnic minority people in the subproject areas, including Vinh Khe commune -Vinh Linh district, Huong Tan commune and Khe Sanh town -Huong Hoa district, these communes have Kinh and Van Kieu ethnic groups living together and harmoniously. Each ethnic group has their own culture and productive norms. For example, Van Kieu people worship the tree ghosts and have their sacred areas where cutting down trees is forbidden.
4.2.5. National defense and Social security

National defense: The subproject communes have all given consensus and strictly implement the orders regarding national defense by the higher authorities, focusing on improving the planning, supervising, protecting the people during national holidays; Arranging staffs working 24/24 with sufficient people and always ready to response to natural hazards and other incidents; Effectively complete annual recruit. 

Social security: The commune police force has effectively operated in conjunction with education and training to raise awareness on crimes and social evils; Strengthen the guarding activities to timely response to incidents, protecting the social security during the national holidays. The average number of incidents in 2017 per commune was 6 incidents, including mostly minor thieves and public disturbances which had been settled quickly.

4.2.6. Healthcare
Healthcare has received adequate attention by the Government; The healthcare infrastructure and equipment have been improved; The healthcare officers have received trainings to strengthen capacity; the healthcare system is also consolidated and developed to 1,735 beds in the whole province. Activities to prevent and control contagious diseases have been taken seriously. HIV/AIDS prevention and control activities are also promoted.
The quality of health services in the 12 subproject communes has continuously improved. The healthcare centers have successfully executed the national health program and expanded immunization program. The awareness of local people regarding healthcare and disease prevention has been raised. The rate of using health insurance in the whole province also increased significantly and has brought several benefits to the people. Birth control activities are also applied effectively. The number of households with the third child is on downward trend.
Table 4- 14: Number of person receiving healthcare services in the subproject areas in 2016
	No
	Subproject area
	Number of person

	1
	Vinh Chap commune - Vinh Linh district (Tram  reservoir)
	4,121

	2
	Vinh Khe commune - Vinh Linh district (Co Kieng 2 reservoir)
	269

	3
	Vinh Hoa commune - Vinh Linh district (Khe Na reservoir)
	3,315

	4
	Ben Quan town - Vinh Linh district (Khom 2 reservoir)
	3,713

	5
	Vinh Son commune - Vinh Linh district (Duc Duc reservoir)
	5,780

	6
	Gio My commune - Gio Linh district (Dap Hoi 1 reservoir, Dap Hoi 2 reservoir)
	1,905

	7
	Trung Son commune - Gio Linh district (Kinh Mon reservoir)
	5,940

	8
	Cam Tuyen commune - Cam Lo district (Da Cua reservoir)
	2,882

	9
	Precinct 4 - Dong Ha City (Reservoir Km6)
	2,289

	10
	Huong Tan commune - Huong Hoa district (Tan Vinh reservoir)
	600

	11
	Khe Sanh town - Huong Hoa district (Khom 7 reservoir)
	2,275

	12
	Hai Chanh commune - Hai Lang district (Khe Muong reservoir)
	4,940


Source: Summarized from Socioeconomic development report in 2016 and Socioeconomic development plan in 2017 of the subproject communes; Quang Tri province statistical yearbook 2016
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Figure 4- 15: Number of persons receiving healthcare services in the subproject areas in 2016
The numbers of person received healthcare services at the healthcare centers in the subproject communes are remarkably different. This phenomenon indicates that the quality of health services, and the importance of periodical health check significantly differ between communes.

The execution of the subproject will help to increase the water storage capacity of the reservoirs, contribute to stabilize the water sources, improve quality of underground water, providing fresh water for life of local population and reduce the risk of diseases due to unhygienic water uses.
4.2.7. Education
Education in Quang Tri province has conducted effectively the primary and fully innovation and has achieved positive results: the education quality has been consolidated and improved; The rate of students to be assessed for graduation at all levels is 98.9%; The construction of state-level schools has received adequate investment and there are 265/498 schools qualified as state-level schools (53.2%); High number of students with achievements in academic competitions of all levels. However, the rate of dropping out is still high.

At the communes/wards/towns in the subproject areas, the education quality has been continuously improved; the education infrastructures have been improved. The generalization of education has been promoted in each education level. Education incentives are applied and have shown results by maintaining high rate of number of students in school ages, and rate of completing the program.
Survey results on education level of 180 households demonstrate that among 789 people, there are 453 people graduated from secondary school (57.45%); 114 people finished elementary school (14.45%). Number of people completing a diploma or bachelor degree is 84 people (10.65%). 35 people accounting for 4.56% are children under 6 years old or in school age but have not gone to school.
4.2.8. Infrastructures
a. Transportation infrastructures
Quang Tri province has fairly developed transportation infrastructures, regarding roads, railways, and waterways. The national highways have been invested for upgrade; Inter-provincial and inter-district roads have been consolidated by asphalt; 100% communes have large roads for automobiles travelling in all seasons of the year.
At 12 subproject areas, there have already had concrete inter-communal and inter-hamlet roads, facilitating local people in travelling and transporting. However, there are some areas far from the communal center that have not been concretized and travelling can be obstructed in rain seasons.
b. Social – technical infrastructures
· Post office and telecommunication have been developed; Electricity and water supplies for domestic use are secured; Logistic services, banks, insurance, healthcare, and productive services are growing rapidly.
· Healthcare centers include 13 state-owned centers with 1,470 beds, in which 2 are province-level hospitals, 09 are district-level hospitals, 01 is physical rehabilitation hospital; 01 is healthcare department for provincial officers; 142 private-owned healthcare centers.
· Quang Tri province has affiliate of Hue University, 02 colleges, 04 vocational colleges and some vocational schools, satisfying the needs for vocational training of local businesses.
In 12 subproject areas, the infrastructures adequately meet the requirements of the local people. 100% of households have access to electricity from the national grid. Schools have adequate education quality. The teaching equipment is gradually improved. Healthcare centers in these areas fully function and timely meet the needs of the people.
4.2.9. Energy and fuel uses, and living convenient
· Lighting energy
Survey results show that 100% of surveyed households use electricity for lighting.
· Energy for cooking
Majority of surveyed households and in the subproject areas use gases for cooking and electricity for rice cooker. Survey results show that 56.67% households use gas in cooking (102 households), the number of households using electricity for cooking is 45 households (25%), and 145 households use dry plants, leaves, and charcoal for cooking.
Specifically, the towns have higher proportion of people using gas for cooking than other areas. The survey results of type of cooking energy are shown in the table and figure below.
Table 4- 15: Fuels for cooking
	Type of fuel
	Wood
	Charcoal
	Gas
	Dry branches and leaves
	Electricity
	Other
	Total

	Percentage (%)
	10
	3.33
	56.67
	3.33
	25
	1.67
	100

	Number of households
	18
	6
	102
	6
	45
	3
	N=180




Source: Survey in August, 2017
· Living convenient
In recent years, economic condition of the households in the subproject areas has been raised and improved. Therefore, living condition of the households in these areas is also developed. Most of the surveyed households own a television and electrical fans. Some households also have air conditioners and water heater.
4.2.10. Land use
According to Quang Tri province statistical yearbook in 2016, the total natural area of the province is 474,699.11 ha. The lands are categorized in use purposes:
a. Agricultural land
Total area is 301,993.75 ha, has proportion of 63.62% of total natural area. The average agricultural land per person is 4,770 m2.

· Agricultural productive land: total area of 79.556,86 ha, accounts for 16.76%total agricultural land. Most agricultural land is annual agricultural land with area of 50.950,17 ha, accounts for 64.04% (in which paddy land 29.643.08 ha ,other annual agricultural land: 21.177.78ha,grass land for animal farming 129.31 ha). Perennial agricultural land is 28.606,69 ha, accounts for 35.96% (including rubber trees, coffee trees, pepper, fruit trees,…)
· Forest land: Total area of 219.638,85 ha, accounts for 72.73% of total agricultural land, in which productive forest land 101,631.02 ha, protective forest 62,664.45 ha, specialized forest 55.343,38 ha.

b. Non-agricultural land
Total area of 41,421.31 ha, accounts for 8.73% total natural area, including:

· Residential land: Total area of 7,129.18 ha, accounts for 17.2% total area of non-agricultural land, including: residential land in urban areas - 1,516.67 ha. residential land in the rural areas - 5,612.51 ha;
· Specialized land: Total area of 14,836.01 ha, accounts for 35.82% total area of non-agricultural land, including office lands - 241.68 ha; National security lands - 1,375.98 ha; Non-agricultural productive lands - 767.23 ha; Public lands - 12,082.45 ha (transportation, water resources...).

· Religious lands: 368.37 ha.

· Grave yards: 3,921.34 ha.

· Water surfaces: 15.052,29 ha.

· Other non-agricultural lands: 114.12 ha.

c. Unused lands
There are 131,284.05 ha remaining, takes 27.66% of total natural area, including:

· Unused land – 12,725.25 ha, can be exploited for other agricultural and non-agricultural productive purposes.
· Unused hilly lands – 117,782.15 ha. These areas hold large potentials for exploitation as agricultural and forestry production or in other socioeconomic aspects.
· Rock mountains with no vegetation: 776.65 ha.

Table 4- 16: Land use in the subproject areas
	No
	Subproject area
	Total area (ha)
	Agricultural land (ha)
	Industrial land (ha)
	Other land (ha)

	1
	Vinh Chap commune - Vinh Linh district - Tram  reservoir
	5,540
	4,665.2
	602.8
	234.4

	2
	Vinh Khe commune - Vinh Linh district - Co Kieng 2 reservoir
	2,047.59
	130.8
	1,080.18
	836.61

	3
	Vinh Hoa commune - Vinh Linh district - Khe Na reservoir
	1,506.5
	1,136.07
	226.48
	144.72

	4
	Ben Quan town - Vinh Linh district - Khom 2 reservoir
	3,144.6
	474.6
	1567
	1103

	5
	Vinh Son commune - Vinh Linh district - Duc Duc reservoir
	4,200
	3,459.47
	0
	740.53

	6
	Trung Son commune - Gio Linh district - Kinh Mon reservoir
	2,952
	1,179.4
	424
	1,348.6

	7
	Gio My commune - Gio Linh district - Dap Hoi 1 reservoir, Dap Hoi 2 reservoir
	2,972
	1,664.4
	10
	1,297.6

	8
	Cam Tuyen commune - Cam Lo district - Da Cua reservoir
	10,329.19
	9,146.41
	230.79
	951.99

	9
	Precinct 4 - Dong Ha City - Reservoir Km6
	516.16
	277.5
	0
	238.66

	10
	Khe Sanh town - Huong Hoa district -  Khom 7 reservoir
	922,31
	888.51
	22.99
	10.81

	11
	Huong Tan commune - Huong Hoa district - Tan Vinh reservoir
	2,509.05
	2,248.99
	200.96
	38.86

	12
	Hai Chanh commune - Hai Lang district - Khe Muong reservoir
	3,596.22
	3,030.4
	417.15
	148.67


Source: Summarized from Socioeconomic development report in 2016 and Socioeconomic development plan in 2017 of the subproject communes; Quang Tri province statistical yearbook 2016
Although the area of unused land remains high, most of these areas are sand dunes, salty/sour soils, heavily dissected hills, problematic soil quality, and some areas still potentially contain unexploded ordinances. As a result, putting these areas into use has several difficulties.

Impacts of the reservoirs on the area of productive land in the subproject areas are demonstrated by examining the area of paddy land, which is the type most affected by the irrigation quantity. Paddy land areas in winter-spring and summer-autumn seasons are summarized in the table below:
Table 4- 17: Productive areas in winter-spring seasons and summer-autumn season in the subproject areas
	No
	Subproject area
	Winter-spring season (area)
	Summer-autumn season (ha)

	1
	Vinh Chap commune - Vinh Linh district - Tram  reservoir
	221
	190

	2
	Vinh Khe commune - Vinh Linh district - Co Kieng 2 reservoir
	43
	11

	3
	Vinh Hoa commune - Vinh Linh district - Khe Na reservoir
	256
	31

	4
	Ben Quan town - Vinh Linh district - Khom 2 reservoir
	45
	0

	5
	Vinh Son commune - Vinh Linh district - Duc Duc reservoir
	585
	485

	6
	Trung Son commune - Gio Linh district - Kinh Mon reservoir
	592
	484

	7
	Gio My commune - Gio Linh district - Dap Hoi 1, 2 reservoir
	725.24
	574.4

	8
	Cam Tuyen commune - Cam Lo district - Da Cua reservoir
	141
	132

	9
	Khe Sanh town - Huong Hoa district -  Khom 7 reservoir
	43.8
	37.3

	10
	Huong Tan commune - Huong Hoa district - Tan Vinh reservoir
	113
	98.5

	11
	Precinct 4 - Dong Ha City - Reservoir Km6
	10.5
	2

	12
	Hai Chanh commune - Hai Lang district - Khe Muong reservoir
	404
	384.3


Source: Summarized from Socioeconomic development report in 2016 and Socioeconomic development plan in 2017 of the subproject communes; Quang Tri province statistical yearbook 2016
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Figure 4- 16: Paddy productive areas in winter-spring seasons and summer-autumn season in the subproject areas (2016)

The figure above shows the remarkable differences on productive areas between the winter-spring season and summer-autumn season. The main reason for this phenomenon is due to the summer-autumn season is planted between May and August. This period has the highest number of sun hours in the year and relatively low precipitation, thus, unfavorable for production. In addition, the degraded reservoirs in these areas do not store water and provide sufficient irrigation for the downstream area. The damaged works in the reservoir systems, such as broken intakes, implying water losses through intake bodies or water seeps through dam bodies, also contribute to the water shortage in summer-autumn season and reduce productive area.
4.2.11. Cultural heritages and important infrastructures
Quang Tri province has a system of war heritages, closely attached to the major wars of the nation, including famous locations, such as Quang Tri Old Fortress, Vinh Moc tunnels, Hien Luong remains, Con Tien remains, Doc Mieu, Ho Chi Minh road, Khe Sanh, Vay village, Truong Son monument,… In addition, Quang Tri province is also a lively museum of war remains, which has potentials for distinctive tourism.

The subproject areas do not contain any cultural heritage or important infrastructures.
4.2.12. Ethnic minority people
In Quang Tri province, there are 03 groups of ethnic living together: Kinh, Van Kieu and Pa Co, in which Kinh ethnic is the largest group (91%), followed by Van Kieu group (7.3%); Pa Co group and some other ethnic groups take up to 1.7%.
However, in the subproject areas, only Co Kieng 2 reservoir inVinh Khe commune -Vinh Linh district contains affected ethnic minority households (07 households). These households are only affected regarding the standing trees (600m2 of acacia trees at 04 years old). All the productive lands of these households are managed by Vinh Khe Commune People’s Committee and these households are currently cultivating as additional side activities, without having to pay any tax/fee or contract.
4.2.13. Gender
a) Duty assignment by gender
The rate of female-headed households in the 12 subproject areas is 17%. The socioeconomic survey results indicate that the gender proportion in these areas is relatively balanced: 101 males / 100 females (2016). In which, the participation of females in the labor force is about 63.5%.

The survey results on 180 households in the subproject areas, including both affected and non-affected households, demonstrate that the male workers generally earn higher income than female workers (male 60%, female 40%). The male members also often hold land ownership and act as the household leader (male 70%, female 30%). The difference indicating that the females have more important role in household economy is that 70% of households have expenses managed by the women. Women’s decisions are also respected.

The roles of women in the areas are specifically assigned: taking care of the family, giving birth, managing the expenses, and in addition, participating in economic development via gardening, trading, and production. Most of the heavy works are carried out by the male members and men are often the bread-earner of the family. The survey results show the duty assignment in the family as follows:
Table 4- 18: Participation in household activities
	Participation in household activities
	Percentage (%)

	
	Both
	Male
	Female

	Taking care of children
	92
	0
	8

	Cleaning
	77
	5
	18

	Cooking
	75
	3
	22







Source: Survey in August, 2017
b) Education
In recent years, the subproject areas reach a relatively balanced figure of gender division in education. The percentage of female students is about half of the total number of students (47.5%). Both male and female children have similar right to access education services. 100% population of the subproject areas knows how to read and write. The rate of school drop-out in the subproject areas are 0.8% in males and 1.1% in females. The main reasons for drop-out are the lacks of ability or financial support to continue studying. Several children have to stop studying to help the family earning money.
c) Healthcare
In recent years, the infrastructure condition and ability of the local doctors have been improved greatly, hence, the mortality rate of new-born and mother in labor is reduced significantly. In the 3 recent years, there is no death of new-born or mother in labor recorded. The healthcare centers at the communes/precincts/towns often have health campaigns for females.
5. ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENTS
The subproject “Dam rehabilitation and safety improvement (WB8) Quang Tri province upon completion will have positive impacts on safety of dams and facilitate economic and social development of the project area. Subproject implementation will generate some impacts on the natural and social environment in the phases: (i) preparation phase; (ii) construction phase; and (iii) operation phase. Since the subproject only rehabilitate and upgrade the existing works to improve reservoir functions and safety, the impacts are not high and can be mitigated with appropriate measures.

The subproject will be conducted on 12 reservoirs. The potential adverse impacts are identified and screened for each reservoir throughout the preparation, construction and operation phases. Most of the impacts are temporary, local and reversible since the scale of works is small to medium. The impacts can be mitigated using suitable technologies and measures, combined with close monitoring of consultants, PPMU and the local people.
Upon completion of construction, the 12 reservoirs will be benefited from the restoration of public and primary services, thereby, supporting economic development and increasing accessibility to social services. The important flood preventions works will be rehabilitated and reconsolidated; the dam tops and access routes will also be restored to increase protection for people and assets in hazard weather events.
This section focuses on analyzing the adverse impacts to improve awareness and propose the most optimum solutions to reduce those impacts on the environment and society.
After completing field surveys in the 12 reservoirs, the non-waste impacts are identified in the land acquisition, dam safety and water supply activities.
Table 5‑1:Subproject affected and beneficiary areas
	No
	Reservoir
	Adverse impacts
	Benefits

	1
	Tram
	· Land acquisition impacts

· 13 HHs being affected on standing trees (acacia plants, 5 years old) in the construction process, including: 03 AHs in main dam area, 04 AHs in access road, 04 AHs in soil mine, and 02 AHs in dam safety corridor.
	· Protecting 91 HHs with 400 people and 7ha fish ponds in the downstream area.
·  Providing irrigation for 70 ha productive lands, harmonizing the climate and providing active water supply for forest fire fighting

	2
	Co Kieng 2
	· Land acquisition impacts

· The area near construction site contains productive forest with LURC. There are 04 HHs affected on standing trees on public land in the dam safety corridor (mainly acacia plants over 5 years old). These 4 AHs are ethnic minority households.
	· Increasing dam safety to protect lives and properties of households living in the downstream areas.
·  Providing irrigation for 10 ha productive lands, harmonizing the climate and providing active water supply for forest fire fighting

	3
	 Khe Na
	· Land acquisition impacts

· Affecting 10 HHs, including: 01 HH being affected on paddy land; 05 HHs being affected on standing trees in headwork construction; 03 HH being affected on standing trees along management road and 02 HH being affected on farm animals. All the affected trees are acacia plants of 5 years old.
	· Protecting 5 HHs with 15 people living in the downstream area.
· Providing irrigation for 45 ha productive lands, harmonizing the climate and providing active water supply for forest fire fighting

	4
	 Khom 2
	· Land acquisition impacts

· The rehabilitation works will affect some lands and standing assets of 10 households, including: 08 AHs in the management road, 01 AH in management house area, 01 AH in the dam corridor. All the lands and standing trees are industrial productive trees, most of them are 3-5 year old acacia plants.
	· Protecting lives and properties of 100 HHs with 500 people in the downstream area 
· Providing irrigation for 30 ha productive lands, harmonizing the climate and providing active water supply for forest fire fighting

	5
	 Duc Duc
	· Land acquisition impacts

· Affecting 18 HHs in the construction works, in which: 07 HHs being affected on standing trees (5 year old acacia plants) in the reservoir zone; 08 HHs being affected on standing trees along management road; 01 HH being affected on paddy land in the management house area and 02 HH being affected on rice field within dam safety corridor area.
	· Providing stable irrigation for 86 ha productive lands, harmonizing the climate and providing active water supply for forest fire fighting
· Protecting lives and properties of 250 HHs with 1,000 people in the downstream area.
· Providing domestic water for some households living near the reservoir.

	6
	 Kinh Mon
	· Land acquisition impacts

· The construction works will affect 18 HHs, including: 15 HHs only being affected on standing trees (07 HHs in management road, 01 HH I management house, 03 HHs in soil mine and 04 HHs in dam safety corridor) and 03 HHs being affected on farm animal (fish farming in the reservoir)
	· Protecting lives and properties of 2,000 households with 8.000 people in the downstream area.
· Providing irrigation for 1.340 ha productive lands, harmonizing the climate and providing active water supply for forest fire fighting

	7
	Dap Hoi 1, Dap Hoi 2
	· Land acquisition impacts

· The rehabilitation works will affect some lands and standing assets of 25 households, including 01 relocating households due to acquisition of all residential land in the saddle dam 2 area; 03 HHs being affected on paddy land in the main dam and dam safety corridor; 01 HH being affected on paddy land in saddle dam 1 and dam safety corridor; 08 HHs being affected on paddy land in saddle dam 2 and dam safety corridor; 02 HHs being affected on perennial agricultural land in saddle dam 2 and dam safety corridor. 10 HHs being affected on graves in the main dam and saddle dam areas.
	· Protecting lives and properties of 20 HHs with 100 people in the downstream area.
· Providing irrigation for 124 ha productive lands, harmonizing the climate

	8
	 Da Cua
	· Land acquisition impacts

· The construction of the reservoir requires acquisition of standing trees of 04 HHs, including: 01 HH in the soil mine, 03 HHs in the dam safety corridor
	· Protecting lives and properties of 85 HHs with 416 people in the downstream area.
· Providing irrigation for 25 ha productive lands, harmonizing the climate 
· Improving production yield in the downstream area.

	9
	 Km6
	· Land acquisition impacts

· The construction works will affect 15 HHs, including 01 HH in the main dam area, 08 HH in the management road, 02 HHs in the soil mine, 03 HHs in the dam safety corridor and 01 HH farming fishes in the reservoir.
	· Protecting lives and properties of 122 HHs with 584 people in the downstream area.
·  Providing irrigation for 8 ha rice fields and aquaculture.

	10
	 Khom 7
	· Land acquisition impacts

· The construction only affects standing trees of 02 HHs on public land.
	· Protecting lives and properties of 40 HHs with 200 people in the downstream area.
· Providing active irrigation source for 8 ha coffee and pepper trees in the downstream area.

	11
	 Tan Vinh
	· Land acquisition impacts

· The construction only affects the standing trees of 03 HHs. All the affected lands are in the dam safety corridor.
	· About 20 HHs of Van Kieu ethnic in Tram hamlet are benefited by the water supply from the reservoir.
· Providing irrigation for 10 ha of productive land and harmonizing the climate

	12
	 Khe Muong
	· Land acquisition impacts

· The construction works will affect 06 HHs, including 02 HHs in the management road, 03 HHs in the soil mine, and 01 HH in the dam safety corridor. 

· All the affected trees are perennial agricultural trees – acacia plants aged 3-5 years old
	· Protecting lives and properties of 100 HHs with 460 people in the downstream area.
· Providing irrigation for 60 ha productive lands, harmonizing the climate and providing active water supply for forest fire fighting


The impact subjects of waste-related impacts are mainly construction workers, local people living nearby, terrestrial and aquatic ecosystem in the work areas. The table below defines the magnitude of adverse impacts based on the amount of wastes related to construction works
.
Table 5‑2:Parameters for determining magnitude
	Impact
	Low
	Medium
	High

	Discharging wastewater (domestic and industrial)
	exceed the approved level from 1.1 time to below 1.5 time and the discharge amount below 5 m3/day
	exceed the approved level from 1.5 time to below 03 times and the discharge amount below 5 – 10 m3/day
	exceed the approved level above 3 times and the discharge amount more than 10 m3/day

	Dust and emission
	exceed the approved level 1.1 time to below 1.5 with emission of less than 500 m3/hr
	exceed the approved level.5 time to below 3 times with emission of500 – 5000 m3/hr
	exceed the approved level 3 times with emission of above 5000 m3/hr

	Noise
	exceed the approved level from 2 to 5 dB
	exceed the approved level from 5 to 10 dB
	exceed the approved level more than 10 dB

	Vibration 
	exceed the approved level from 2 to 5 dB
	exceed the approved level from 5 to 10 dB
	exceed the approved level more than 10 dB

	Domestic solid waste
	Less than 1,000 kg/day
	From 1,000 to 2,000 kg/day
	More than 2,000 kg/day

	Hazardous waste
	Less than 100 kg/day
	100 – 600 kg/day
	More than 600 kg/day

	Fire incident, oil spillage
	Less than 2,000 kg
	2,000 to 10,000 kg
	More than 10,000 kg


The potential adverse environmental and social impacts are also classified by type of impacts: direct, indirect, short-term, long-term and accumulative.

Direct impacts: direct impacts via direct contacts between subproject activities and environmental or social component(s).
Indirect impacts: The indirect impacts on environment and society are the impacts not directly caused by the subproject, but occur later, or occur as a consequence of the subproject. Indirect impacts are also referred as secondary or tertiary impacts.
Accumulative impact: is an impact caused as consequence of the combination of the subproject and other projects’ impacts. These impacts occur when the subproject’s impacts are combined with accumulative impacts of other past, current, or planned projects.

Short-term (temporary) impacts: are impacts occur in the construction phase or in a short period after construction phase.
Long-term impacts: are the impacts occur in the construction but majority of its consequences occur in the operation phase and can last up to decades.

The main objective of this chapter is to focus on quantitative and qualitative analyses of subproject impacts so that the most feasible mitigations can be proposed to minimize the adverse impacts of the subproject.
5.1. Assessing past impacts
The incidents occurred in the operation of 12 reservoirs in the subproject contain three main types: (i) incidents related to dam safety, (ii) incidents related to operation and flood discharge; and (iii) incidents related to water supply to the downstream area.
a.  Incidents related to dam safety
Since the construction, the 12 subproject reservoirs have not had any incident related to crack or broken of dams, or any other issues related to dam safety. However, throughout the operation phase, these reservoirs have degraded and may lead to unsafe dam operation if proper rehabilitation is not applied.
· Downstream faces are leaked with water penetrated at locations higher than top of water discharging prism. However, the penetrated flows exiting out of the downstream face are still clear, but if consolidation and penetration-proof are not applied, dam safety will be threatened.
· The dam face is eroded. Upstream dam face is sunken at multiple places. Most of the stones from normal water level have eroded, sunken, degraded seriously. Some sections of dam face have become unprotected.
· Spillway: the channeling walls are broken, some sections on water slopes have been broken; the door of emergency valves has broken. The balcony of spillway is broken.
The reservoirs were designed pursuant to the outdated TCVN 5060 – 90 with designed flood level (P=1.0%). However, under the effects of climate change and increased storm and flood frequencies, the designed flood level 1% is not adequate anymore.
According to Dam Safety Framework of the Project proposed by WB and approved by Decision number 5492/QĐ-BNN-HTQT dated 30/12/2015 by Minister of Ministry of Agriculture and Rural Development, the flood prevention standard for reservoirs is QCVN 04 – 05: 2012. According to this standard, King Mon reservoir belongs to construction level II with designed flood level of 1.0% and tested flood level of 0.01%. The other reservoirs are construction level IV with designed flood level of 2% and tested flood level of 1%.
b. Incidents related to storms and floods
Throughout the operation of the subproject reservoirs, there have not been any storms or floods resulted in severe consequences. However, the flood situation in the downstream areas is complex due to the following reasons:
· Storm warning activities have not been carried out properly since there has not been monitoring stations for precipitation and flow in the upstream areas. As a result, storm warning mostly relies on weather forecast and water level of the reservoir. This hinders the reservoir operation and leads to flood in the downstream areas.
· In rain season, rain occurs continuously in several days and saturates the water layer in soil. Therefore, the amount of rainwater absorbed into the soil is small and the remaining becomes running water and causes flood.
· These areas are narrow and sloppy so the flow downward is high in speed.
· The subproject implementation areas are also affected by tidal regime, therefore, are easily flooded in storm.
c. Incidents related to water supply
· Throughout the reservoir operation, there have been no impacts on water supply for domestic demands.

· Intakes for irrigation are leaking, the operating valves and pressured intakes have deteriorated and affecting the irrigation supply to the downstream areas.
· The channel systems have some unconsolidated sections with several landfall spots on the channel faces.
· These reasons result in the inability to supply water in dry season, unable to meet the water demands for winter-spring season.
5.2. Positive impacts on the environment and society
5.2.1. Impacts on the society
The subproject upon completion will benefit the local government and communities regarding improvement in dam safety for the downstream areas in storm season; Water lose will be prevented to maintain irrigation for production as planned by the local government; Increase agricultural productivity and yield, increase the number of productive seasons in agriculture and aquaculture due to increased irrigation area. The constructions upon completion will secure irrigation supply for the production of rice fields and crops around the year in the downstream area of 12 communes. The water supply for aquaculture will be sufficed and impacts on the environment will be reduced. Agricultural production will be improved, therefore, increase income and living standards of the local people. Additional jobs in small handicraft and seasonal works will also be created.
Stabilizing active irrigated areas
The investment in repairing and consolidating the works in 12 reservoirs will stabilize water supply for 1.816 ha, actively plan agricultural production, suitable species, cultivating components,… in the downstream areas, gradually contribute to complete the infrastructures and improve living conditions of the local people.
Improving management and operation capacity of irrigation systems
The implementation of the Project in second year will help consolidate reservoir safety. In addition, the local management agencies will also be supported in planning the schemes and strategies for long-term agricultural development, integrated with climate change scenarios and actions toward National Program for reduce and adapt to climate change, Strategy for water resources development 2020 toward 2050; National strategy for clean water supply and rural hygiene in 2020 toward 2050; Development program for socioeconomic development in mountainous area to 2020; National strategy for developing new rural;…
5.2.2. Impacts on the environment
(a) Impacts on air quality and microclimate
12 reservoirs in the subproject do not change regarding water surface area, hence, there is no impact on the living ecosystem. The structures are reinforced to stabilize and improve the storage capacity, hence, the aquatic ecosystems in the reservoirs are stable and positive. The rehabilitation and upgrading of the reservoir components will only affect the air quality in construction phase within the limited areas and only affect those locally and not continuously. Upon completion and starting operation of the reservoirs, microclimate features of the areas will be influenced. Stabilizing water surface will alter the microclimate features in the reservoir zones, change the humidity level in dry season. During operation phase, the subproject will improve stability in water supply and secure safety for the construction and the downstream areas.
(b) Impacts on landscape
The 12 reservoirs are currently exploiting with spillways due to the leaking discharging outlets, no concrete faces and no management road. As proposed by designing consultant, in order to secure safety for dam body, and discharging outlets, replacement and reinforcement of works are required to improve water storage ability, prevent water losses and facilitate water regulation for production and operation of reservoirs. The subproject will also facilitate the development of flora ecosystem and create reservoir landscape and local transportation.
Upon completion, the management roads for the 12 reservoirs will create a new look for the reservoirs and the ambient areas; The reservoirs will be renewed with modern and safer environment.
(c) Impacts on the ecosystem
Upon completion of the 12 reservoirs, the water storage and irrigation will be stabilized and contribute to the development of the ecosystems in the reservoir zones, ambient and downstream areas. Impacts on the ecosystem after a long time and in a continuous manner will diversify the ecosystems in the subproject areas.
(d) Impacts on the underground water level
The completion of subproject works will stabilize water amount in the 12 reservoirs, maintain the water in the reservoir at higher level than the downstream area, therefore the operation will stabilize the underground water level around the year, and suffice the water demand for domestic use and production for local people.
5.3. Potential adverse environmental and social impacts of the subproject
Since the project feature is related to reservoirs, the impacts are grouped by subproject phases: (i) preparation phase, (ii) construction phase, and (iii) operation phase.

5.3.1. Site-specific impacts of the subproject on the social and natural environment
The results of surveys on 12 reservoirs of the subproject show that all the reservoir constructions locate far from the residential areas, and there is no cultural, public or architectural construction near the subproject area, therefore, the site-specific impacts on the local society and environment are diminished. Only in 02 reservoirs (Dap Hoi 1, 2 reservoirs and Khom 2 reservoir), there are some sensitive areas required attentions:
Table 5‑3: Site-specific impacts of the subprojects

	Reservoir 
	Location/Description
	Potential impacts

	1, Dap Hoi 1, 2 reservoirs – Gio My commune – Graves 
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	There are 10 graves affected by the subproject implementation, including:

· 05 graves on the right side of Dap Hoi 2 reservoir, the main dam construction area. These graves locate at lower than normal water level.

· 05 graves on the left side of Dap Hoi 2 reservoir, the saddle dam 2 area, section crossing house of Mr. Thai Minh Duc.


	· The construction works require relocation of these graves.

	2, Khom 2 reservoir – Khe Sanh town – Public altar
[image: image20.jpg]



	The public altar locates on the right side of the reservoir, near dam end, at about 5m from the reservoir in distance and 4m higher than normal water level. This is a public alter of the hamlet for worshiping the God of Land. Offerings and prays occur in the first and middle days of lunar month, and on local festivals.
	- The operation of machines can affect this alter directly or indirectly via vibration.

- The workers in construction process may disturb the alter by inappropriate actions.

- Hinder the worshiping practices of local people


5.3.2. General impacts during subproject execution on the social and natural environment
A. Impacts during preparation phase
The subproject includes 12 reservoirs locating in 12 communes in 5 districts and 1 city. The works are small or medium scale with short construction period. The activities in this phase are mainly geological survey drills for feasible study and designing process, benchmarks for land acquisition, UXO clearance, and land clearance. As a result, this phase only contains the adverse impacts from the following activities: (1) land acquisition. (2) risks related to UXO clearance, and (3) geological survey.
During the preparation phase, the impact receivers of the subproject are mainly the people losing the land, and the socioeconomic environment of the 12 reservoirs. The details are summarized in the following table:
Table 5‑4:Sources, impact receiver, and scope of impact in preparation phase
	Source of impact
	Impact targets
	Scope of impact

	- Geological and typological survey activities

	Environmental
	- Surface water, underground water, soil
	- At the holes drilled on the dams.

	
	Social
	- Surveyors
	- Surveyors affected by the dusts and wastes in the survey process. This impact occurs in a short period of time and at small scale.

	- UXO clearance
	Social
	- UXO clearance workers
	- Risks of fire and explosions

	- Land clearance
	Social
	- Affected households, farm animals, trees and crops.
	- Total area of land acquisition: 34.6 ha of land including: WRI land; BCS; LNC; LUC; BHK; TSN; RSX; ONT; garden land.

- 01 household has to relocate due to acquisition of 150m2residential land;
- 129 households affected on standing trees and crops.


Remarks: WRI land: Water resources infrastructure land; BCS: Unused land; LNC: Perennial industrial plant land; LUC: Paddy field; BHK: Annual plant land; TSN: Aquaculture land; RSX: Productive forest land; ONT: Residential land;

(1) Impacts on the natural environment
The impacts on the environment in this phase are from geological surveying activities. These activities only affect the areas right next to the drill holes. However, within 50m from the drill holes, there are only grasses and bushes, therefore, the impacts on the environment are insignificant.
(2) Impacts on the social environment
Impacts to the society in this phase are from UXO clearance and land clearance activities.
a. Land clearance
The execution of the subproject will permanently acquire 34.6 ha of 9 types of land, affecting totally 129 households in 12 communes in 06 districts of Quang Tri province.
· Acquiring 8.25ha water resources infrastructure land, affecting 20 households having standing assets;

· Acquiring 10.4ha unused land, no HH is affected;

· Acquiring 150m2residential land, affecting 01 land owner;

· Acquiring 1,200m2garden land, affecting 14 households having standing assets;

· Acquiring 11.1ha perennial agricultural land, affecting 14 households owning the land and standing assets, and 73 households having standing assets managed by the CPC;

· Acquiring 3.06 ha paddy land, affecting 30 households owning the land and standing assets;

· Acquiring 3,000m2annual agricultural land, affecting 02 households having standing assets managed by the CPC;

· Acquiring 1.03ha aquaculture land, affecting 01 household owning the land and standing assets, and 01 households having standing assets managed by the CPC;
· Acquiring 2,000m2productive forest land managed by the CPC, affecting 04 households cultivating.

According to EOL, the land acquisition process of the subproject will directly affect 129 households, mainly focus in 3 large reservoirs: Kinh Mon reservoir (18 households); Dap Hoi reservoirs (25 households); Duc Duc reservoir (18 households), other reservoirs have small numbers of affected households.
The main land acquisition impacts are on the areas neighboring the works, and 99% does not affect houses or economic activities of the households. Only 01 household has to relocate due to acquisition of 150m2residential land (Dap Hoi reservoir - Gio My commune), locating on the dam section to be upgraded.
Table 5‑5: Land acquisition areas


Unit
: m2

	No
	Reservoir
	Location
	Pubic land
	Private land
	Total
	Percentage
	Number of AH

	1
	Da Cua reservoir
	Cam Tuyen commune
	11,752 
	1,100 
	12,852 
	3.71
	4 

	2
	Kinh Mon reservoir
	Trung Son commune
	127,094 
	-   
	127,094 
	36.73
	18 

	3
	Dap Hoi reservoir
	Gio My commune
	66,582 
	33,470 
	100,052 
	28.92
	25 

	4
	Khe Muong reservoir
	Hai Chanh commune
	12,750 
	200 
	12,950 
	3.74
	6 

	5
	Tan Vinh reservoir
	Huong Tan commune
	12,811 
	-   
	12,811 
	3.70
	3 

	6
	Khom 7 reservoir
	Khe Sanh town
	3,702 
	575 
	4,277 
	1.23
	2 

	7
	Khom 2 reservoir
	Ben Quan town
	6,000 
	4,876 
	10,876 
	3.14
	10 

	8
	Duc Duc reservoir
	Vinh Son commune
	12,392 
	5,570 
	17,962 
	5.19
	18 

	9
	Tram  reservoir
	Vinh Chap commune
	14,975 
	-   
	14,975 
	4.32
	13 

	10
	Khe Na reservoir
	Vinh Hoa commune
	8,678 
	400 
	9,078 
	2.62
	11 

	11
	Co Kieng 2 reservoir
	Vinh Khe commune
	7,300 
	   -   
	7,300 
	2.11
	4 

	12
	Reservoir Km6
	Precinct 4
	14,529 
	1,200 
	15,729 
	4.54
	15 

	
	Total
	 
	298,565 
	47,391 
	  345,956 
	100%
	129 
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Permanent acquisition



Limited access
DTL: Water resources construction land; 
BCS: Unused land; 
LNC: Perennial industrial tree land; 
LUC: Paddy land; 
BHK: Annual agricultural land; 
TSN: Aquaculture land; 
RSX: Productive forest land; 
ONT: Residential land
Figure 5.1 Affected areas by type of impact
Assessment: Over 50% of acquiring land is water resources land and unused land managed by the CPC. The acquisition of this area will not significantly affect the households using these lands for production. The remaining lands are mostly productive lands, only 1% is residential land and garden. On the other hand, the proportion of land loss out of total legal land-use area (with LURC or eligible for land use right) of each household is small (below 20%), the impacts on production activities and incomes of these households are insignificant.
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Figure 5.2 Land acquisition by number of AH of land type

Assessments: There are totally 41households being affected on lands, including 20households only affected by permanent acquisition, 07households only affected by limited land access, and 14households being affected by both permanent acquisition and limited land access. There are households being affected on more than 1 land type. However, there is no household being permanently acquired from 20% of productive land owned. Details on the percentage of land loss are as follows:
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Figure 5.3 Histogram of land loss percentage of AH

Since most of the AH only being affected on a part of their lands, affected on only one type of productive land, and these households also have one or more other land plots not affected. The percentage of land loss of these households is not high. 67% of households (20/30 households) will lose land permanently less than 5% of total productive land owned. The household with highest land loss percentage is at 18.6%. There is no severely affected household.
The land acquisition will affect lives of 129 households, change living condition, incomes, production activities due to losses of lands, and changes in living activities. Especially, 01 household in Dap Hoi reservoir in Gio My commune has to relocate.
In addition, the risk of arising conflicts between family members when receiving the compensation money due to disagreements in use purpose of the compensation. Especially, the women in these households have to balance their expenses because of the changes in productive areas, they have to find new job or new way to expand the productive areas to compensate and restore incomes of the family.
The acquired areas do not have any impact on cultural or religious aspect since there is no cultural structure or grave affected.
b. UXO clearance
12 subproject reservoirs locate scattered in 12 communes/wards/towns of the province. In the formation history, Quang Tri province is heavily affected by the war against the United States. As a result, the risk of UXO in the soil is high. This is a direct source of impact to human, especially construction workers in construction process. The UXO clearance activities have to be conducted in prior to the handover of construction sites, ensuring that there is no risk of UXO.

UXO clearance activities will be conducted by the specialized military agency (Quang Tri province Military Department). Therefore, the impacts of UXO are limited to manageable and insignificant.
c. Impacts of geological surveys
Before preparing designing and construction documents, geological surveys are required to be conducted. This process potential affects the quality of underground water, may enable water to penetrate the dam body through the drilled holes.
B. Impacts during construction phase of the subproject
During the construction phase, construction activities for Main dam, Saddle dam, construction of Intake, material transportation process… all generate emissions and wastes which are potentially pollute the environment.
During the construction phase, sources of impact include 2 types: (i) Source of impact relating to waste and emission; and (ii) Source of impact not related to wastes and emissions. 

Table 5‑6: Sources, impact receiver, and scope of impactDuring the construction phase
	Source of impact
	Impact subjects
	Scope of impact

	I. Source of impact not related to wastes and emissions

	- Noise: (i) Construction material transportation; (ii) construction activities; (iii) excavation and filling activities; (iv) operation of construction machines.
	Social
	- Construction workers and local residents;


	- Within the distance of 15m from the source of impact, the noise level is 70÷96 dB

- When the distance reaches 250 m, the noise level is under allowable limit of QCVN 26:2010/BTNMT

- There are 20÷25 households living near the construction site (the nearest household is 200m away from the construction) will be affected by the noise.

- Affecting about 80 households living along the Transportation route.

	- Presence of Construction workers

	Social
	- Construction workers and local residents;
	- Conflicts between Construction workers and local people
- Potential risk of social hazards and contagious diseases

	- Transporting the construction materials
	Social
	- Local infrastructures
- Construction workers and local residents
	- Reducing quality of the material transportation routes.
- Increased risk of road accidents.

	- Construction activities
	Social
	- Construction sites of 12 subproject reservoirs.
- People living downstream of the dam
	- Reservoir safety
- Reducing water quality and quantity for irrigation of 1,816 ha agricultural land of 12 subproject communes.

	- Trading activities of material supplies and services
	Social
	- Construction material suppliers
- Shops and services near the construction areas
	- Raising incomes of local people
- Promoting socioeconomic development.

	- Risk of breaking the temporary dyke
	Environmental
	- Quality of irrigation water
	- Affecting quality of irrigation water for 1,816 ha agricultural land
- Only occur in a short period of time

	- Risk of fire and explosion
	Social
	- Construction workers
	- Severely affecting50 Construction workers directly working at each construction site

	- Risk of work accident
	Social
	- Construction workers
	- Severely affecting 50 Construction workers directly working at each construction site

	- Risk of road accident
	Social
	- Construction workers and local residents
	- The increased traffic flow may lead to potential risk of road accidents during material transportation process.

	II. Source of impact relating to wastes and emissions

	- Dust, emission: (i) Excavation and levelling activities; (ii) Material transportation and pilling; (iii) Operations of machines on construction sites
	Environmental
	- Air

	- The average quantity of construction materials to be transported for each construction work is 2,508.67 tons.

- Total excavation soil is 17,472.6 tons/construction work.
- All subproject works locate far from the residential areas with the average distance of over 1 kilometer, being affected by the dust and emission from the construction sites and transportation routes.

	
	
	- Flora
	- Dust covering leaves of trees near the subproject area, affecting the photosynthetic process of the plants

	
	Social
	- Construction workers and local residents
	- Health of Construction workers and local people, causing respirational diseases, especially in children, elders and women.

	- Wastewater: (i) Domestic wastewater; (ii) Construction wastewater; (iii) Runoff water
	Environmental
	- Surface and underground water
- Soil
- Aquatic flora and fauna
	- The amount of domestic wastewater by Construction workers is5m3/day/1 construction site;
- The amount of wastewater for machine wash is2.5 m3/day/1 construction site;
- The average annual runoff water is3,760.8m3/year/1 construction site;
- This waste water if being discharged directly into the environment will cause pollution in soil, surface and underground water in these areas.

	
	Social
	- Construction workers and local residents
	- Impacts on health and causing digestive problems for 50 construction workers in each construction site.

	- Solid waste: (i) domestic solid waste; (ii) construction solid waste; (iii) hazardous waste.
	Environmental
	- Soil, air, underground water
	- The amount of trees and crops to be cleared is about 1,500 m3/1 construction site;
- The average total excavation is 17,472.6 tons/ 01 construction site;

- Domestic solid: 30 kg/day/1 construction site;
- Small number of packages and fuel containers.

	
	Social
	- Construction workers and local residents
	- Health of Construction workersand20÷25households living within 200m from the dam due to the decayed wastes creating favorable conditions for contagious microorganism.


· Sources of impacts related to waste
a) Dust and emission
· Dust from excavation and filling process
The excavation and filling processes to construct the subproject work items will generate a significant amount of dust.
The amount of dust = Dust pollutant coefficient x Amount of excavation and filling

The total amount of excavation and filling for the subproject works is summarized in the following table. The equivalent exchange is 1 m3soil = 1,5 tons.

Table 5‑7: Total amount of excavation and filling of subproject works
	Reservoir
	Excavation amount (m3)
	Filling soil (m3)
	Total excavation and filling amount (m3) 
	Total excavation and filling amount (tons)

	Tram reservoir
	4,848.29
	5,029.99
	9,878.28
	12841.76

	Co Kieng 2 reservoir
	7,409.70
	5,759.5
	13,169.20
	17119.96

	Khe Na reservoir
	3,363.38
	3,049.43
	6,412.81
	8336.653

	Khom 2 reservoir
	6,277.7
	8,483.2
	14,760.90
	19189.17

	Duc Duc reservoir
	5,336.7
	7,447.8
	12,784.50
	16619.85

	Dap Hoi 1. 2reservoirs
	8,453.1
	8,304.5
	16,757.60
	21784.88

	Kinh Mon reservoir
	5,703.5
	8,979.5
	14,683.00
	19087.9

	Da Cua reservoir
	2,404.7
	4,501.8
	6,906.50
	8978.45

	Reservoir Km6
	5,670.45
	6,416.4
	12,086.85
	15712.90

	Khom 7 reservoir
	8,021.49
	4,697.02
	12,718.51
	16534.06

	Tan Vinh reservoir
	4,266.4
	4,092.8
	8,359.20
	10866.96

	Khe Muong reservoir
	4,817.81
	6,445.86
	11,263.67
	14642.77


Source: Subproject description report “Dam Rehabilitation and Safety Improvement Quang Tri province”

Referencing to the EIA guidance of World Bank (Environmental Assessment Sourcebook, Volume II, Sectoral Guidelines, Environment, World Bank, Washington D.C 8/1991), Dust pollution rate (E) can be calculated using the following equation:

E = k x 0,0016 x (U/2,2)1,4/ (M/2)1,3
In which:    
E –Dust pollution rate (kg/tons)

k –particle structure, average value 0.35

U –average wind speed; 

M –average soil moisture 20%
Table 5‑8: The amount of dust from excavation and filling processes
	No
	Reservoir
	Average wind speed (m/s)
	Dust Emission coefficient (kg/tons)
	Amount of exaction and filling soil (tons)
	Amount of dust (kg)
	Period of activities (day)
	Amount of dust per day (kg/day)

	1
	Tram reservoir
	2.5
	0.0134
	12,841.76
	172.08
	30
	5.74

	2
	Co Kieng 2 reservoir
	2.5
	0.0134
	17,119.96
	229.41
	30
	7.65

	3
	Khe Na reservoir
	2.5
	0.0134
	8,336.65
	111.71
	30
	3.72

	4
	Khom 2 reservoir
	2.5
	0.0134
	19,189.17
	257.13
	30
	8.57

	5
	Duc Duc reservoir
	2.5
	0.0134
	16,619.85
	222.71
	30
	7.42

	6
	Dap Hoi 1 reservoir. 2
	2.5
	0.0134
	21,784.88
	291.92
	30
	9.73

	7
	Kinh Mon reservoir
	2.5
	0.0134
	19,087.90
	255.78
	30
	8.53

	8
	Da Cua reservoir
	2.5
	0.0134
	8,978.45
	120.31
	30
	4.01

	9
	Km6
	2.5
	0.0134
	15,712.91
	210.55
	30
	7.02

	10
	Tan Vinh reservoir
	2.5
	0.0134
	10,866.96
	145.62
	30
	4.85

	11
	Khom 7 reservoir
	2.5
	0.0134
	16,534.06
	221.56
	30
	7.39

	12
	Khe Muong reservoir
	2.5
	0.0134
	14,642.77
	196.21
	30
	6.54


Assessment: The dust will affect locally in the construction sites, hence, it will mostly have impacts on the construction workers working in the construction sites, due to: (i) the reservoir areas locate far from the residential areas; (ii) there is vegetation cover surrounding the construction sites, therefore, creates a dust filter; (iii) in this phase, the contractors will have to fully equip the workers with work safety equipment. In conclusion, the impacts of dust are minimized to insignificant.
· Dust and emission from operation of transportation vehicles and construction machines
The construction process requires use of several vehicles and machines. Since the main fuel type if diesel, the operation of these machines will generate certain amount of emissions of hydrocarbon, COx, NOx, SO2, and dust.
Total emission depends on several factors, such as types of engine, engine size, type of fuel, air flow, travelling distance,… The emission rate also depends on factors, such as road quality, traffic flow, technical quality of the vehicles, and amount of fuel burnt,… Referencing to the pollution coefficient for rapid assessment of World Health Organization (WHO, 1993), the coefficients for diesel vehicles are:
Table 5‑9: Emission level of diesel vehicles
	No
	Pollutant
	Emission coefficient (g/kg)

	1
	Carbon oxide (COx)
	20.81

	2
	Hydrocarbon (CxHy)
	4.16

	3
	NOx
	18.01

	4
	SO2
	7.8

	5
	Dust
	5.00


Source: Assessment of sources of air, water, and land pollution, WHO, 1993
Table 5‑10: Input factors of material transportation process
	No
	Reservoir
	Transportation quantity (tons)
	Period of transportation (day)
	Number of trips (trip)
	Average transportation distance (km/trip)

	1
	Tram reservoir
	19,280.10
	240
	4589
	182.8

	2
	Co Kieng 2 reservoir
	21,153.59
	240
	5468
	141.55

	3
	Khe Na reservoir
	11,376.75
	240
	2816
	150.9

	4
	Khom 2 reservoir
	24,970.97
	240
	6309
	121.6

	5
	Duc Duc reservoir
	21,835.50
	240
	5494
	91.7

	6
	Dap Hoi 1. 2 reservoirs
	30,724.50
	240
	7501
	84.1

	7
	Kinh Mon reservoir
	25,342.50
	240
	6347
	88.7

	8
	Da Cua reservoir
	12,719.72
	240
	3100
	79.2

	9
	Reservoir Km6
	21,146.48
	240
	5266
	69.7

	10
	Khom 7 reservoir
	19,982.60
	240
	5217
	224.7

	11
	Tan Vinh reservoir
	15,051.18
	240
	3703
	208.8

	12
	Khe Muong reservoir
	19,446.36
	240
	4870
	124.9


Source: Subproject description report “Dam Rehabilitation and Safety Improvement Quang Tri province”

Assuming all transportation vehicles use diesel at rate of 14kg/100km, the total emission and dust from material transportation processes can be calculated using the following equation:
G = L x D x k x f

In which:

G: Total pollutant (g)

L: transportation distance for each trip (km)

D: number of trips (trip)

k: fuel use in 100km (14kg/100km)

f: emission rate of the fuel (g/kg)

Using this equation, the amount of pollutants in air environment can be estimated for diesel vehicles as in the table below, assuming the transportation time of 8 hours per day (mostly at night).

Table 5‑11: Amount of pollutants from transportation vehicles
	Reservoir
	Amount of pollutant (mg/s)

	
	COx
	CxHy
	NOx
	SO2
	Dust

	Tram reservoir
	8485.978
	15692.27
	7344.183
	3180.712
	2038.918

	Co Kieng 2 reservoir
	7829.716
	11211.49
	6776.222
	2934.733
	1881.239

	Khe Na reservoir
	4298.625
	6561.851
	3720.242
	1611.21
	1032.827

	Khom 2 reservoir
	7760.715
	9546.473
	6716.505
	2908.87
	1864.66

	Duc Duc reservoir
	5096.425
	4727.62
	4410.697
	1910.241
	1224.513

	Dap Hoi 1. 2 reservoirs
	6381.5
	5429.082
	5522.865
	2391.913
	1533.277

	Kinh Mon reservoir
	5695.079
	5110.119
	4928.802
	2134.628
	1368.351

	Da Cua reservoir
	2483.674
	1989.882
	2149.494
	930.93
	596.75

	Reservoir Km6
	3712.968
	2617.952
	3213.386
	1391.694
	892.1116

	Khom 7 reservoir
	11858.55
	26955.18
	10262.97
	4444.819
	2849.243

	Tan Vinh reservoir
	7821.532
	16520.76
	6769.14
	2931.665
	1879.273

	Khe Muong reservoir
	6153.172
	7774.44
	5325.258
	2306.331
	1478.417


· Emission from operation of construction machines
The amount of emission generated from the construction machines on site depends on the quantity and quality of the machines used, and construction methods. The quantity of construction machines is fairly large. These machines use diesel as fuel and will generate the pollutants SO2, CO, NOx, VOC:

Table 5‑12: Emission rate of some construction machines using diesel
	Machine
	Emission rate (kg/liter)

	
	SO2
	CO
	NOx
	PM10
	VOC

	Auto-empty truck
	0.00374
	0.00993
	0.0408
	0.00288
	0.00485

	Chain bull dozer
	0.00373
	0.00655
	0.0517
	0.00266
	0.00153

	Chain excavator. 1.25 m3
	0.00374
	0.0102
	0.031
	0.00327
	0.00228

	Bull dozer 108 CV
	0.00374
	0.0147
	0.0343
	0.00177
	0.00158

	Roller
	0.00373
	0.0226
	0.0485
	0.0029
	0.0036

	Other machines
	0.00373
	0.0184
	0.0441
	0.00361
	0.00404


Source: Australian Department of Environment and Heritage
Remarks: S- percentage of Sulphur in diesel, in compliance to QCVN 01:2009/BKHCN dated 30/9/2009 by Ministry of Science and Technology on national technical regulation on gas, diesel and biological fuel, S = 0.05%.
Since the construction work at each construction site is similar to each other, assuming the quantity of machines used in each construction site is the same. Therefore, the capacity and fuel use of construction machines are:
Table 5‑13: Fuel use rate of some construction machine
	No
	Machine
	Fuel use rate
	Quantity
	Total fuel use/shift (8hrs/shift)

	
	
	Fuel
	Rate
	
	

	1
	Chain excavation. volume 1.25m3
	Diesel
	64.8
	4
	259.2

	2
	Bull dozer 108 CV
	Diesel
	46.2
	4
	184.8

	3
	Compactor 16T
	Diesel
	36
	4
	144

	4
	Auto-empty truck. capacity 7T
	Diesel
	45.9
	6
	275.4

	5
	Water truck. volume 5m3
	Diesel
	22.5
	3
	67.5

	6
	Concrete mixer 250l
	Kwh
	10.8
	4
	43.2

	7
	Concrete compactor 1.0kW
	Kwh
	6.75
	4
	27

	8
	Transformative current welder 23kw
	Kwh
	48.3
	3
	144.9

	9
	Steel cutter and shaper. capacity 5kw
	kwh
	3
	4
	12

	Average fuel use rate DO
	1,08 liters/1kw


Source: Decision number 1134/QĐ-BXD dated 08/10/2015 about Announcement of enumeration to identify prices of machine shift and construction machine
Based on the emission rate and the fuel use, the emission of some construction machines can be calculated as follows:
Table 5‑14: Maximum emission of construction machines (kg/day)

	TT
	Machine
	SO2
	CO
	NOx
	PM10
	VOCs

	1. 
	Chain excavation. volume 1.25m3
	2.42
	6.60
	20.09
	2.12
	1.48

	2. 
	Bull dozer 108 CV
	2.42
	9.51
	22.18
	1.14
	1.01

	3. 
	Compactor 16T
	0.81
	3.97
	9.52
	0.77
	0.87

	4. 
	Auto-empty truck. capacity 7T
	3.43
	9.11
	37.45
	2.64
	4.45

	5. 
	Water truck. volume 5m3
	0.69
	3.43
	8.23
	0.67
	0.75

	6. 
	Concrete mixer 250l
	0.67
	1.78
	7.34
	0.51
	0.87

	7. 
	Concrete compactor 1.0kW
	0.37
	1.84
	4.42
	0.36
	0.40

	8. 
	Transformative current welder 23kw
	1.94
	9.59
	23.00
	1.88
	2.10

	9. 
	Steel cutter and shaper. capacity 5kw
	0.36
	1.78
	4.2
	0.35
	0.39

	
	Total
	13.11
	47.61
	136.43
	10.44
	12.32


Conclusion: The dust and emission generated during the construction phase are mainly from excavation and filling activities, and operations of construction machines on site. When the concentration of dust and other pollutants exceed the approved limits, adverse impacts on health of construction workers and local people, and air pollution will occur.
Table 5‑15: Impacts of air pollutants
	Pollutant
	Impacts

	Dust
	- Affecting respirational systems, lungs, causing lung cancer

- Hurting skin, eyes, and causing digestive problems

	SOx, NOx
	- Affecting respirational systems, entering blood stream
- SO2 can cause poison through skin contact, reducing sodium content in blood
- Causing acid rain affecting the growth of vegetation

- Increasing the process of metal degradation, destroying concrete materials and infrastructures

- Adverse impacts on the climate, ecosystem and ozone layer

	CO
	- Reducing oxygen transportation ability of blood to organs and cells due to the combination of CO and hemoglobin into carboxyl-hemoglobin  
- CO infection will affect several systems and organs, such as nervous system, respirational system, especially organs using large amount of oxygen, such as brain and heart, affecting the development of fetus. 

- Causing headache, exhausting the body, causing dizziness, reducing appetite, obstructing breathing process, dulling senses.

	CO2
	- Causing lung problems
- Creating greenhouse effect

- Adverse impacts on the ecosystem


However, the concentrations of dust and pollutants highly depend on the construction methods, quality of machines, and weather condition at construction time. All the impacts are local, temporary only in the construction period and can be mitigated.
b) Wastewater
Wastewater from construction phase of the subproject including: (i)Domestic wastewater; (ii) Construction wastewater; (iii) Runoff water over construction surfaces.

· Domestic wastewater
Domestic wastewater from living activities of construction workers on construction site is a significant source of pollution to surface and underground water environment of the subproject areas in the construction phase. The contents of domestic wastewater contain mostly organic substance, suspended particles, and microorganisms.
According to standard on water supply per person per day identified by TCXDVN 33:2006 by Ministry of Construction on water supply – pipe network and construction, the average water supply per person per day in rural area is 40-60 liter. The amount of construction workers in each reservoir is 50 people. Therefore, the total water usage for each construction a day is 50 liter/person/day * 50 people/construction = 2,500 liters/day/construction. 

According to Decree number 80/2014/NĐ-CP dated 06/8/2014 regulating water discharge and wastewater treatment, the amount of wastewater is estimated to be equal to 100% of water use. As a result, the amount of wastewater per construction per day is about 2,500 liters/construction/day.
Based on researches on the pollutant rates in daily domestic wastewater by WHO (1993) and research paper on wastewater and wastewater treatment (Nguyen Xuan Nguyen, 2003), the amount of pollutant in domestic wastewater in construction phase can be calculated as in the following table:
Table 5‑16: amount of pollutant in domestic wastewater by construction workers
	No
	Pollutant
	Unit
	Value

	1
	BOD5
	kg/construction/day
	0.1125÷0.135

	2
	COD
	kg/construction/day
	0.18÷0.255

	3
	TSS
	kg/construction/day
	0.175÷0.3625

	4
	Total N
	kg/construction/day
	0.015÷0.03

	5
	Total P
	kg/construction/day
	0.002÷0.01

	6
	Ammonia
	kg/construction/day
	0.006÷0.012

	7
	Oil and fat
	kg/construction/day
	0.025÷0.075

	8
	Total Coliform,
	MPN/construction/day
	2500÷25x105


Assessment:

Representative feature of domestic wastewater is the large proportion of suspended particles (SS), organic substances (BOD5) and E. Coli bacteria. If this wastewater is not collected and treated before discharging into the environment, it will pollute the environment and directly affect the aquatic ecosystem and health of local people using the polluted water source.
High concentration of suspended substances will increase turbidity of the water body, affecting the movement and hunting activities of the aquatic faunas living in that place. At the same time, high turbidity also hinders the sun light entering the deep layers of water body, reducing photosynthesis ability of the floras and algae living in deep water.
High concentration of BOD5 in wastewater will reduce the amount of free oxygen in the water (DO) due to the decay of these organic matters, concurrently, promote the development of algae on the surface of the water body and may lead to eutrophication phenomenon.
In addition, the Coli bacteria and some other harmful bacteria may enter the food sources, such as vegetables irrigated by the polluted water, then enter human bodies and cause serious illness, such as severe diarrhea.

The calculated results show that the amount of pollutants in the domestic wastewater of the construction workers is relatively low, the level of impact on the ambient environment is not significant. Moreover, in the construction phase, the contractors will prioritize employment of local people living in the area instead of on site; Hence, the number of construction workers living on site will be small, 3-5 people to ensure the security of the construction sites. As a result, the actual amount of wastewater will be much lower than the calculated results.
· Construction wastewater
Construction wastewater is mainly from the following activities: washing vehicles, changing oil, maintaining vehicles and machines, washing materials,… The main pollutants in this wastewater are the suspended particles, inorganic matters, soil and sand. This type of wastewater can be treated easily by retention using the temporary waster sewage canals. As a result, the change of pollutants entering the surface water sources in the surrounding area is low.
According to research by Center for Urban and Industrial Environment Technology – Hanoi University of Construction, the amount and concentration of pollutants in construction wastewater are:
Table 5‑17: Amount and concentration of pollutant in construction wastewater
	No
	Type of wastewater
	Amount(m3/day)
	COD (mg/l)
	Oil and grease(mg/l)
	SS (mg/l)

	1
	Wastewater from maintaining machine activities
	1.0
	20 ÷ 30
	-
	50 ÷ 80

	2
	Wastewater from washing machine activities
	5.0
	50 ÷ 80
	1.0 ÷ 2.0
	150 ÷ 200

	3
	Wastewater from cooling machine activities
	1.5
	10 ÷ 20
	0.5 ÷ 1.0
	10 ÷ 15

	QCVN 40:2011/BTNMT (B)
	150
	10
	100


Source: Center for Urban and Industrial Environment Technology – Hanoi University of Construction
Assessment: The amount of this wastewater is fairly low, the impacts on nearby environment are insignificant.
· Runoff water
When constructing in rain season, the rain water will run off the subproject areas and carry soil, sand, dropped materials, oil and grease to the water discharging system. The amount of runoff water is calculated based on the area of receiving, annual precipitation, and surface runoff coefficient
The amount of runoff water is calculated by the following equation:
Q = ψ x q x F/1000 (m3/year)

In which:
Q: Amount of runoff water, m3/year
Ψ: Surface runoff coefficient, select ψ = 0,6
q: Annual precipitation of the area (mm/year)
F: Construction areas of the work (m2)

Table 5‑18: Amount of runoff water
	No
	Reservoir
	Annual precipitation (mm/year)
	Construction area (m2)
	Amount of runoff water (m3/year)

	1
	Tram  reservoir
	188.5
	3190
	360.78

	2
	Co Kieng 2 reservoir
	188.5
	5187.5
	586.70

	3
	Khe Na reservoir
	188.5
	2846.5
	321.93

	4
	Khom 2 reservoir
	188.5
	2812
	318.03

	5
	Duc Duc reservoir
	188.5
	5900
	667.29

	6
	Dap Hoi 1 reservoir, Dap Hoi 2 reservoir
	188.5
	4190.5
	473.94

	7
	Kinh Mon reservoir
	188.5
	12909.5
	1460.06

	8
	Da Cua reservoir
	188.5
	3000
	339.3

	9
	Reservoir Km6
	188.5
	3396
	384.08

	10
	Khom 7 reservoir
	188.5
	2375
	268.61

	11
	Tan Vinh reservoir
	188.5
	35
	3.9585

	12
	Khe Muong reservoir
	188.5
	3220
	364.18


Remarks: The annual precipitation (2006-2016) is summarized from statistics by the hydrometeorology station in Dong Ha city, details in section 4.3.1.2.
According to researches by WHO, the concentrations of pollutants in normal runoff water is 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. The estimated amounts of pollutants in runoff water in the subproject areas are:
Table 5‑19: Estimated amounts of pollutants in runoff water
	No
	Parameter
	Pollutant concentration (mg/l)
	Pollutant amount (kg/year)

	1
	TSS
	10 ÷ 20
	130,840.9 ÷ 261,681.2

	2
	COD
	10 ÷ 20
	130,840.9 ÷ 261,681.2

	3
	Total N
	0.5 ÷ 1.5
	65,420.4 ÷ 196,261.3

	4
	Total P
	0.004 ÷ 0.03
	523.3 ÷ 3,925.2


Assessments: In reality, the amount of runoff water may be lower than the calculated number since the subproject area has canal system and the reservoir to ensure adequate water discharge.
c) Solid waste
· Solid waste from construction process
During the construction process, solid wastes include left-over construction materials, steel pieces, concrete packages, broken wood pieces, broken brick,… If these wastes are not collected and treated, they may follow the runoff water flow into the water sewage canals, polluting the surface water bodies (mainly increase turbidity). However, the amount of this type of waste is not large, and will be collected and transported away as regulated. The packaging materials will be recycled by selling to appropriate recycling partners.

In addition, the whole excavation and filling process (about 1.5 months), there is a large amount of soil presenting in the construction sites. All of these soils and materials will be collected and stored at a predesigned place, ensuring that all environmental requirements are met.

Table 5‑20: Estimated amount of waste soil/rock from construction process of the subproject
	Waste soil
Reservoir
	Amount
	Waste soil
Reservoir
	Amount

	
	m3
	ton
	
	m3
	ton

	Tram reservoir
	4.848,29
	7.272,44
	Kinh Mon reservoir
	5.703,5
	8.555,25

	Co Kieng 2 reservoir
	7.409,70
	11.114,55
	Da Cua reservoir
	2.404,7
	3.607,05

	Khe Na reservoir
	3.363,38
	5.045,07
	Km6
	5.670,45
	8.505,68

	Khom 2 reservoir
	6.277,7
	9.416,55
	Tan Vinh reservoir
	4.266,4
	6.399,60

	Duc Duc reservoir
	5.336,7
	8.005,05
	Khom 7 reservoir
	8.021,49
	12.032,24

	Dap Hoi 1 reservoir, 2
	8.453,1
	12.679,65
	Khe Muong reservoir
	4.817,81
	7.226,72


Source: Subproject description report “Dam Rehabilitation and Safety Improvement (WB8) Quang Tri province”
The amount of solid waste dropped in the transportation of materials in construction phase, such as soil, sand, gravel, cannot be estimated accurately. However, the amount of this waste is expected to be insignificant because these construction materials are purchased and saved by the construction contractors.
As a result, impacts due to the solid waste in construction phase are small and can easily be mitigated.
The amount of solid wastes such as broken brick, steel pieces, packaging of concrete, can be recycled, so these will be collected to reuse or sold to recycling partners.
· Domestic solid waste by construction workers
Domestic solid wastes contain mostly packaging, nylon bag, bottles, cans, vegetables, left-over foods. This is the main pollution source due to the decay of organic matters, causing foul odors, garbage leaks, and harmful microorganism. This pollution source if not collected adequately will pollute the environment.

According to research of the Project “Solid waste management plan of Quang Tri province to 2020, vision to 2030” by Center of Environmental Surveying and Technology of Quang Tri province, the generation rate of solid wastes in rural areas is from 0.5kg/person/day (Huong Hoa, Cam Lo, Dakrong districts) to 0.6 kg/person/day (Vinh Linh, Gio Linh, Hai Lang districts, Dong Ha city). Therefore, the amount of solid wastes from the construction areas are calculated as follows:
Table 5‑21: Amount of domestic solid waste
	No
	Reservoir
	Number of construction workers (person)
	Rate of solid waste generation (kg/person/day)
	Amount of solid waste (kg/day)

	1
	Tram reservoir
	50
	0.6
	30

	2
	Co Kieng 2 reservoir
	50
	0.6
	30

	3
	Khe Na reservoir
	50
	0.6
	30

	4
	Khom 2 reservoir
	50
	0.6
	30

	5
	Duc Duc reservoir
	50
	0.6
	30

	6
	Dap Hoi 1 reservoir, Dap Hoi 2 reservoir
	50
	0.6
	30

	7
	Kinh Mon reservoir
	50
	0.6
	30

	8
	Da Cua reservoir
	50
	0.5
	25

	9
	Reservoir Km6
	50
	0.6
	30

	10
	Khom 7 reservoir
	50
	0.5
	25

	11
	Tan Vinh reservoir
	50
	0.5
	25

	12
	Khe Muong reservoir
	50
	0.6
	30


The contents of domestic solid wastes include:
Table 5‑22: Contents of domestic solid wastes
	No
	Waste content
	Percentage (%)

	1
	Organic matters
	50.35

	2
	Paper
	2.74

	3
	Wood, plastic, leather
	7.10

	4
	Shell
	1.00

	5
	Glass
	7.73

	6
	Gravel and brick
	7.46

	7
	Metal
	1.00

	8
	Mixed solid particle with size<10mm
	22.62


Source: Environmental management in developing countries, volume 1
With the content proportions aforementioned, the amounts of domestic solid wastes by contents are calculated for each subproject areas as follows:
Table 5‑23: Amount of pollutants in domestic solid waste
	No
	Solid waste content
	Amount of solid waste (kg/day)

	
	
	Reservoirs in Vinh Linh, Gio Linh, Hai Lang districts, Dong Ha city
	Reservoirs in Huong Hoa, Cam Lo, Dakrong districts

	1
	Organic matters
	15.10
	12.6

	2
	Paper
	0.82
	0.7

	3
	Wood, plastic, leather
	2.13
	1.8

	4
	Shell
	0.03
	0.025

	5
	Glass
	3.0
	2.0

	6
	Gravel and brick
	2.3
	1.9

	7
	Metal
	0.3
	0.025

	8
	Mixed solid particle with size <10mm
	6.8
	0.7


Assessment:
Although the amount of domestic solid waste is not large, improper handling may lead of pile up over time and affect air quality due to the decay of organic matters, and affect surface water quality due to the increases in turbidity and blocks of water flow. In addition, the wastes also create favorable conditions for harmful bacteria to grow, implying risks of creating and distributing diseases, affecting health of construction workers and nearby residential areas.
However, the construction will prioritize the use of local people with self-sustainable living condition, the construction sites will have only 5-10 people to ensure site security and watch over materials on site, the actual amount of solid waste will be significantly lower than the above calculated results.
· Hazardous solid waste
In the construction phase, the maintenance and reparation of machines and vehicles on site often generate hazardous wastes, such as discharged oil, cleaning clothes tainted with grease, soil and grease containers,… These wastes are categorized as hazardous wastes according to Circular number 36/2015/TT-BTNMT dated 30/6/2015 by Ministry of Natural Resources and Environment about hazardous waste regulation. The hazardous wastes from construction activities include:
· The wastes produced by the work camps, the repair points along the transportation routes include the wash cloth and napkins containing oil and greases from the cleaning, repairing and maintaining the machines, and the plastic and metal containers of oil and petrol. The quantity of hazardous wastes in these processes is not high, about 3-5kg/construction site/day. These wastes will be collected and delivered to the competent authorities for treatment. The impact is assessed as low impact.

· Waste oil and greases: the waste oil and grease are hazardous wastes produced by the maintenance and reparation of machines and vehicles. The amount of waste oil and grease depends on the following elements:

· Number of vehicles and machines on construction site

· Amount of waste oil and grease from machines and vehicles

· Period of changing oil and maintaining machines
· Washcloth tainted with oil from maintenance of construction machines

Wastewater tainted with oil includes wastewater from cleaning activities of the areas storing oils, or leaked water from cooling systems, leaked fuels, leaked lubricants during the construction and unloading processes. These oil and grease when leaked, one part will create oil firm, another part will dissolve in water, and the remaining exists as emulsion. The sediment containing oil after settling will accumulate in the soil and causes soil degradation. 
Oil and grease have common feature as high surface tension, strong expansion, and long existence in the environment. When being dumped into the environment, they often hinder the air flow between the air environment and their environment. Thereby, they directly affect the lives of organisms living in the soil and water environment in the area. In addition, oil in water will be converted into hazardous substances to human and aquatic organisms, such as phenol, chlorite-rooted and phenol-rooted substances.
According to researches by Center for Military Science and Technology (2002), the amount of oil from each vehicle or construction machine after each oil change is about 7 liters. The period between oil change and maintenance of construction machines is from 3 to 6 months, depending on the operational intensity of these machines. During the peak construction period, the number of transportation vehicles and machines require changing oil are about 09 vehicles per construction site. The amount of waste oil on average is about (09 vehicles x 7 liters/time)*3 months = 21 liters per month. Related to collection and handle of hazardous waste, the safety policy of the subproject is included in the ECOP and environmental protection policy in bidding: all the hazardous wastes have to be collected and handled by competent authorities; therefore, the impact can be considered low impact.
Impacts on the ecosystem

The aquatic ecosystem: the construction works including soil digging and reservoir emptying will increase turbidity of the water body, and may pollute the water with oil and grease or chemicals. The construction materials may affect the living and breeding environment of species, reduce photosynthetic ability of algae. This may result in negative changes in living habitats of fishes and other aquatic species, affecting the aquatic ecosystem. However, the existing ecosystems are simple and poor in biodiversity, with the proper mitigation measures, the recovery of the ecosystem will be quick, hence the impact level is low.
Terrestrial ecosystem: The levelling process will cause loss of habitats, breeding locations and disappearance of species, such as insects in soil, and snakes, frogs,… Dust, emissions from construction activities will affect living and development conditions of the flora and fauna in the areas: the dust will cover the leaves and reduce photosynthesis and heat up the leaves; The emissions SO2, CO, H2S may cause diseases for leaves and development of trees. However, these impacts will not significantly affect development process of the flora. The clearance of trees and vegetation on the surface may cause landfall.

Overall, the 12 reservoir areas in this project have generally poor ecosystem. The forest only contains human-grown Acacia plants without any natural forest. The aquatic ecosystem includes mainly natural freshwater fishes. The construction works are limited at the headworks, such as the main dams, saddle dams, and spillways. The construction activities do not affect the ecosystem in the reservoirs.

The upstream faces of the main dams and saddle dams will be constructed in dry season. The construction will be conducted when the water level is at the lowest level, below normal water level and construction works will be executed from that point toward dam top. In addition, the construction of downstream faces and spillways does not affect the water level. As a result, the ecosystem of each reservoir is mostly unaffected.
These impacts are all temporary and only limited in the construction sites. In addition, the local ecosystem has high ability to regenerate. As a result, the impact is considered low impact.

Impacts on soil environment

The activities of material exploitation, transportation and pilling will affect the soil environment, break surface structures and change the nutritious contents of the soil.

Construction wastes such as carton, scrape metals, plastic containers, waste soil and stones,… if not collected will be mixed in the soil. The wastes unable to compose will retain in the soil and pollute the environment.
Domestic wastes from living activities of workers are easily composed and may produce foul odors. Adequate toilets have to be placed to prevent wastes to be discharged directly to the environment. However, these wastes are mostly from the work camps, which can be collected easily, hence, the impact is small. The solid wastes containing hazardous wastes are not large but these are non-degradable in soil environment, hence if there is no collection and treatment measure, it will affect the soil environment.
Wastewater from construction processes contains concrete and construction materials, while wastewater from cleaning and repairing machines contains oil and grease. These wastewaters if entering the soil will harden the soil. However, the quantity is small and the area of impact is not large, hence, the impact can be considered low impact.

Field study concludes that the temporary used areas for supporting works are small. The wastewater and solid wastes during construction phase will be collected and treated properly so that the impacts on soil environment are low impacts.

· Sources of impacts not related to waste
a) Impacts by noise
As required by QCVN 26:2010/BTNMT, the maximum level of noise approved for the subproject areas is 70 dBA from 6am to 9pmand 55 dBA from 9pmto 6am.

In the construction phase, noises are born mostly from construction machines and transportation vehicles. In order to assess the noise levels of the construction machines, the reference noise levels are summarized in the following table (excluding the resonance of noises due to use of multiple machines at the same time):
Table 5‑24: Noise from construction machines
	No
	Machine
	Noise level at distance of 15 m (dB)
	QCVN 26:2010/BTNMT

	1 
	Truck
	70 ÷ 96
	6am-9pm: 70dB

9m-6am: 55dB

	2 
	Crane
	72 ÷ 96
	

	3 
	Roller
	72 ÷ 88
	

	4 
	Puller
	73 ÷ 96
	

	5 
	Dozer
	77 ÷ 95
	

	6 
	Concrete mixer
	71 ÷ 90
	

	7 
	Electrical generator
	70 ÷ 82
	

	8 
	Vibrating dozer
	70 ÷ 80
	


Source: Environmental Protection Agency of the United States – Noise from construction machines NJID, 300.1, 31/12/1971
However, noise level reduces as the distance increases, and can be calculated by the equation: Lp=Lp(X0) + 20log10(X0/X)

In which:    - Lp(X0): Noise level at distance of 15m (dBA)

- X0= 15m

- Lp(X): Noise level at calculating distance (dBA)

- X: Calculating distance (m)

The maximum noise levels at certain distances from the construction sites are represented in the table below.
Table 5‑25: Calculated noise levels of construction machines by distance
	No
	Machine
	Distance (m)
	QCVN 26:2010/ BTNMT

	
	
	15
	50
	100
	200
	

	1 
	Truck
	70 ÷ 96
	59.5 ÷ 85.5
	53.5 ÷ 79.5
	47.5 ÷ 73.5
	6am-9pm: 70dB

9m-6am: 55dB

	2 
	Crane
	72 ÷ 96
	61.5 ÷ 85.5
	55.5 ÷ 79.5
	49.5 ÷ 73.5
	

	3 
	Roller
	72 ÷ 88
	61.5 ÷ 77.5
	55.5 ÷ 71.5
	49.5 ÷ 65.5
	

	4 
	Puller
	73 ÷ 96
	62.5 ÷ 85.5
	56.5 ÷ 79.5
	50.5 ÷ 73.5
	

	5 
	Dozer
	77 ÷ 95
	66.5 ÷ 84.5
	60.5 ÷ 78.5
	54.5 ÷ 72.5
	

	6 
	Concrete mixer
	71 ÷ 90
	60.5 ÷ 79.5
	54.5 ÷ 73.5
	48.5 ÷ 67.5
	

	7 
	Electrical generator
	70 ÷ 82
	59.5 ÷ 71.5
	53.5 ÷ 65.5
	47.5 ÷ 59.5
	

	8 
	Vibrating dozer
	70 ÷ 80
	59.5 ÷ 69.5
	53.5 ÷ 63.5
	47.5 ÷ 57.5
	


The calculated results of noise levels by distance indicate that:
· Noise levels of some machines in the distance within 200m still exceed the approved limits of QCVN 26:2010/BTNMT: trucks, cranes, pullers, dozers. Noises from other machines are within the approved limits.
· When the distance increase by twice, noise level will reduce by about 6dB. 
· The nearest residential area to the subproject areas is about 2km way, therefore, the noises of these machines will mostly not affect the local residents. The noise will only locally affect the construction workers working on construction sites.
· The noises from transportation vehicles will affect the households living along the transportation routes. However, this impact is nor remarkable due to: most filling materials will be transported within the subproject areas (the soil mines are located near the main dam of each reservoir). Other materials, such as steel, concrete,… are only 10% of transportation materials, the transportation period will be short and create small impacts.
· On the other hand, the construction sites have multiple activities at the same time, the actual noise may be greater than the calculated results due to sound resonance.
Table 5‑26: Impact of noise on human by intensity and period
	Noise level (dBA)
	Period of noise
	Impacts

	85
	Continuous
	Safe

	85-90
	Continuous
	Unpleasant

	90-100
	Instant
	Temporary impact on hearing, can be recovered after the sound stops

	> 100
	Continuous
	Completely obstruct hearing ability

	
	Instant
	Impact on hearing ability but can be avoided

	100-110
	A few years
	Deaf

	110-120
	A few months
	Deaf

	120
	Instant
	High impact, unpleasant feeling

	140
	Instant
	Ear pain

	>150
	Short period
	Physical damage to the ears


Source: World Bank, Environmental Impact Assessment for Lime Stone Mine in Nongtrai, India, 2002
b) Assessing impacts on the society
· Infrastructures
The average number of vehicles working on construction site is 9-10 vehicles/day. Transportation routes that can be degraded are the inter-communal roads in 12 subproject communes. The inter-communal roads are made of concrete and can load vehicles of up to 7 tons. Therefore, the transportation of materials and machines may cause damages to the road surfaces. In addition, the presence of a large number of vehicles will also increase traffic flow and may cause traffic congestion. As a result, the construction process has to have measures to protect the quality of transportation routes and reduce traffic issues.
· Impacts on public health
In this phase, emissions, wastewater and wastes from construction activities may directly affect health of construction workers and nearby local residents, especially children, elders, and women: impacts on respirational system, digestive system, nervous system, eyes,… In addition, the concentration of a large amount of construction workers in construction phase will also increase risks of diseases and social issues.
· In addition to environmental issues, the construction activities may lead to increased traffic activities due to material transportation that creating risks of road accidents. The households living along the transportation routes and near construction areas are at risk of road accidents.

· During the construction process, the work camps contain risks of contagious diseases, which threatening health of the workers and local people. The contagious diseases threatening the public health are related to poor hygiene, STD, and transmitting mediums. The most dangerous diseases during the construction stage include STD, HIV/AIDS, herpes…
· Throughout the construction phase of the subproject of 24 months, the construction sites locate in 12 locations and the number of people from other origins are about 30 workers/construction site (mostly engineers and skilled labors and about 20 workers from local source for simple work), the dispersed works enable effective management of workers and diseases. All the toilets in use will have to meet the requirements of QCVN 01:2011/BYT on standards of hygienic toilets, the development and spread of diseases will be managed and contained. As a conclusion, the impact is considered medium.

· Impacts of the presence of construction workers
The presence and concentration of a large amount of construction workers in the construction process will directly and indirectly affect the socioeconomic state of the subproject areas. The impacts include:
· Positive impacts: 

· Promoting the service and trades of the local areas, increasing food demands for the construction workers. However, the food demands do not severely affect the overall supply and demand balance of the areas. The subproject areas have capacity of meeting the increased demands in all aspects.
· Construction workers can be selected from the local people to reduce the stresses on the environment and socioeconomic state, and also create more job opportunities for the local people to increase their income.
· Adverse impacts:

· Affecting the local social order and stability: the differences in culture, living norms may create conflicts between construction workers and the local people, thereby, affecting the social stability and may create social issues, such as thief, gambling, prostitution,…
· Risk of increased STDs and HIV/AIDS: The presence of workers from other places in the subproject communes may bring diseases and different lifestyle, affecting the local traditions. Especially, women are at risks of being infected with STDs and HIV/AIDS and unwanted pregnancy. 

· Increasing environmental pollution: Construction workers directly living in the construction sites will generate certain amount of wastes and affect the environment or increase risks of diseases.

· Increasing stress on the local healthcare system regarding infrastructures, medicines, staffs, services,… due to the increased demand.
· Increased risk of domestic violence: due to conflicts when receiving compensation money and reduced income or improper management of assistance allowances (the rate of domestic violence in the subproject area is 3%).

· Increased risk of sexual assault and sexual harassment due to the increased population with worker migrants from other places to the construction sites.
· Risks of using child labor in the construction sites.
During the construction phase, the presence and concentration of construction workers are only locally in the construction sites, and temporarily during the construction period, hence, these impacts are not remarkable.
· Reservoir safety
During the construction processes: removing weathered layers, consolidating downstream slope, removing the paving stones on upstream slope, digging intake foundation, constructing the spillway,… directly affect safety of the reservoir if the construction method is unsuitable.
Removing weathered layers and paving stones on upstream slope: will affect the top layer of the dam. When executing these works, if rain occurs, the surface will be eroded and cause landslide, affecting the water quality in the reservoir and sediment in the reservoir zone. However, all of these activities will be conducted in dry season and completed section by section so that these aforementioned impacts are local, temporary and insignificant.
Consolidating downstream slope: the main dams and saddle dams will be consolidated by creating a stair-shaped surface and rip-raping the downstream slope. These works require a large amount of soil for rip-raping the downstream slope. During these processes, the amount of construction machines required for transporting the filling soil is large. If rain or storm occurs, construction will have to be stopped, and landslide and erosion may happen, affecting the quality of the works, and threatening dam safety. This is a serious impact and requires proper construction methods to address.
Digging intake foundation: constructing the intake will affect the irrigation regulation for the downstream area, affecting production activities of the downstream households. Channeling will be applied to ensure continuous water supply for the downstream areas. Moreover, these works will be constructed at the end of productive season and the construction period does not last long, making the impact manageable and insignificant.
Material pilling: Materials will be stored at the construction sites, including concrete, sand, gravel,… The material piles will have to be covered in the rain to prevent damages and environmental pollution. In general, the materials will be piled by small amount and being used up before loading more in, so this impact is low.
Constructing spillway: Spillway will be constructed in dry season when the water level in the reservoir is below normal water level, hence, constructing this work will not affect reservoir safety.
· Impacts due to landslide and erosion
The construction of 12 reservoir systems only consolidates the upstream and downstream slopes of the main and saddle dams. The removal of weathered layer will be conducted on both dam slopes, in which: (i) riprapping the downstream slope will not cause reservoir landslide; (ii) removing weathered layer on upstream slope will be conducted in dry season to avoid affecting water quality in the reservoir. As a result, construction process does not have any risk of landslide and erosion to the reservoir, and this impact is insignificant.
· Impacts on hydrology and water flows
The subproject Dam Rehabilitation and Safety Improvement in Quang Tri province will not alter the ecosystem and hydrological regime of the reservoir since the subproject only rehabilitate and upgrade the head-works on the basis of existing construction. The construction process will not affect water level, will not change dam height, therefore, will not affect hydrological regime and water flows.
In addition, the construction activities will be executed in dry season with appropriate channeling method to minimize the impacts on production of local people. Therefore, the impact on water supply is insignificant.
· Work safety and accidents

Work accidents may occur during the processes of construction and material transportation due to carelessness, lack of protective gears, incompliance to work safety regulations, or health problems of construction workers. These events will have severe impacts on the workers.

· Work accidents: Work accidents may occur in any construction works
· Fire, explosion and fuel leakage: Fire and explosion may occur during the transportation and storage of fuels, or due to unsafe electrical system, will cause injuries, deaths and damages of properties.
· Welding activities: Welding activities cause intense light and can hurt worker’s eyes. In extreme cases, it may cause blindness. In addition, welding activities can also produce hazardous emissions, which can cause long-term diseases.
· Drowning: During the construction phase, the works near water body contain risk of drowning.
· Electrical shock: The construction activities contains risks of electrical issues affecting health of workers and local people, as well as their properties. The temporary electrical supply may create issues with electrical current, electrical shocks,… implying economic and health losses for workers.
· Throughout the construction works, the construction sites locate mainly on dam top, hence the risk of falling from high places is low.
Due to the amount of construction works is low, the management and monitoring of environmental safety policies will be strictly applied so the impacts from risks and accidents can be considered medium impact.

· Impacts on historical, religious monuments

There are 10 graves in Dap Hoi 1, 2 reservoirs affected and require relocation for the subproject implementation:

· Dap Hoi 2 reservoir, Gio My commune, Gio Linh district: the main dam area contains 05 graves locating in the reservoir zone

· Dap Hoi 2 reservoir, Gio My commune, Gio Linh district: the saddle dam 2 area contains 05 graves locating around the relocating house.

In addition, in the downstream area and the right side of Dap Hoi 1 area contains grave yards. The subproject land acquisition does not directly affect these areas, hence, no grave relocations required for these. However, the construction process has to be conducted using appropriate routes, locations for material pilling,… to avoid impacts on these grave yards.

Besides, there is no historical or religious monument affected by the implementation of the subproject. At Khom 2 reservoir, Khe Sanh town, Huong Hoa district, on the right side of the reservoir, there is a public altar at 5m from the reservoir. The implementation of the subproject does not require acquisition of this area, hence does not require relocation of this altar. However, the construction contractors have to avoid affecting the construction by construction activities or activities of workers during construction phase.
C. Environmental and social impacts in operation phase
The operation phase of the reservoirs contains the following adverse impacts:

(i) Risk of drowning

The reservoirs may become the place for local people to come by often, as a result, the risk of drowning always presents and requires appropriate prevention.

(ii) Activities of operation officers and visitors

The living activities of reservoir operators will generate certain amount of domestic wastes, including solid waste and wastewater. The number of reservoir operators at each reservoir is about 1-2 people, therefore, the quantity of waste is not large, about 0.5kg of solid waste and 20 liters of wastewater per day. In addition, there will be some wastes from tourism activities. If these wastes are not properly managed, the reservoir environment will be directly affected, for example, reservoir water pollution that indirectly reduces dissolved oxygen level in water affects lives of the aquatic species in the reservoir. Overall, This impact is considered low as the amount of waste is small.

(iii) Repairing and maintenance works

These activities may lead to temporary water cut for short durations. This will directly affect the production activities and living condition of the people living downstream. This will also indirectly reduce incomes due to disruption of production, environmental pollution and diseases due to water shortage. However, this impact is considered low as the duration for each repair or maintenance work is short (a few weeks).

(iv) Impacts of flood regulation
Upon completion, the spillway is designed to discharge flood at maximum capacity of Q0.01% = 577m3/s for main spillway or at Q0.01% = 356m3/s for auxiliary spillway. In the operation phase, if there is no gradual flood discharge plan but a sudden discharge in short time, flood will occur and threaten lives and properties of the people living downstream of the reservoirs.
(v) Reservoir landslide and erosion

The stabilization of reservoir water level will also lead to increase in water level of underground water system in the areas near the reservoir. This may lead to erosive process to create new border lines. Especially at the unstable places with unstable structure and high slope, the erosion process may occur stronger. Erosion will also create a large amount of sediment to the reservoir zone.

Erosion will imply a loss of productive land, causing economic losses. However, the areas neighboring the reservoirs are all currently cultivated as perennial agricultural lands. Therefore, the reservoir zones have already stabilized. Moreover, the death volume of reservoir has taken erosion effects into account, so this impact will not affect construction lifetime. This impact is assessed to be insignificant.

(vi) Emergency flood discharge and dam break
Due to the feature of the subproject is to improve dam safety, the risk of dam break is small. Emergency flood discharge may affect the downstream communities if prior notices are not announced. Floods will cause losses of properties, deaths and may indirectly imply environmental pollution and plague and loss of income.
5.4. Impact type analyses
5.4.1. Accumulative impacts
The subproject includes several dams; however, the dams locate at several independent places in the province. Moreover, the scales and characteristics of the subproject are small and simple, hence, the subproject activities will not create accumulative impacts. According to results of field surveys and discussion with the stakeholders, the Province does not consecutively implement several projects in the province, hence, the accumulative impacts from other projects do not present.

5.4.2. Direct impacts

The implementation of the subproject will directly affect the natural and social environment of the subproject areas. The subproject activities will cause temporary or permanent loss of productive lands. The construction activities will also produce direct impacts on the ambient environment, such as air, soil, water due to the emissions, wastes and the vegetation clearance. 

5.4.3. Indirect impacts

The temporary or permanent land losses will affect livelihood and incomes of the affected people, resulting in changes of occupation and risks of social conflicts. The indirect impacts are also identified in the water quality deterioration due to erosion and landfall in the vegetation clearance process and construction works. Water pollution due to wastes from construction works may result in deterioration of aquatic ecosystem, reducing biodiversity and population of the aquatic ecosystem. Alternatively, the increased tightness of soil due to heavy machines will also affect the living habitat of species in the soil. The loss of vegetation cover will also result in the loss of habitat for the animals living in the subproject areas and increase risk of landfall, erosion, and flash flood.
5.4.4. Short-term impacts
Generally, most of the construction activities only cause short-term impacts, such as noise, vibration, dust, emission, wastewater and solid wastes. These impacts will vanish as soon as construction works are completed.
5.4.5. Long-term impacts
The permanent loss of productive land will have long-term impacts on the affected people, when some of the households have less productive lands and may lead to change in occupation. The environment incidents, such as spillage of oil or dangerous chemicals, will also leave permanent impacts on the environment and health of local people as these chemicals enter the water body or soil. The risk of work accident is also of concern as it causes long-term impacts on health of workers.
6. ALTERNATIVE ANALYSES

With the purpose of improving investment efficient and secure safety of works, reduce impacts on the environment and society in the downstream areas of the reservoirs, the scenarios were proposed to select designing and construction options matching the purposes and the actual conditions at the 12 reservoir areas. Construction activities are mainly consolidation and repair works based on the existing works; therefore, the designing and technical choices are proposed with differences on environmental and social impacts. The analyzing scenarios include the no project scenario, project scenario and optimum choices of construction methods.
6.1. No subproject scenario

The subproject includes 12 construction works, locating in 12 communes/precincts/towns of Quang Tri province. These reservoir systems have operated for over 20 years and significantly benefited socially and economically the locals. After several years of operation, the head-works have degraded, such as:
· Elevation of dam top does not meet flood prevention requirement, the quality of dam body is below standard, the penetration constant is high.

· Upstream slope of the main dam: degraded; Some sections are sunk, making the surface uneven; downstream slope of the main dam: the grass protection layer and water discharge channels are degraded and damaged;

· Spillway: channeling walls have broken; some sections of the concrete water slop are peeled; the valve doors are damaged;
· Intakes: Most of the intakes are severely broken at the intake and outlet doors, that cannot regulate water as required.
· Dried intakes: the regulating valves are broken; Water flows freely through the intakes to the dam foot, causing reservoir water loss, and affecting dam safety due to water seepage and erosion in the dam foot.
· No monitoring system for effective hazard warnings; Management roads for evacuation are rural road, can only facilitate non-motorcycle vehicles.

· No management bridge, hindering the management and operation of reservoirs.

· The current conditions of the reservoirs hinder the development plan to increase productivity, economic efficiency in agriculture; The reservoirs do not provide stable irrigation for agricultural development of the downstream areas; The economic values of the lands are not fully exploited.

· Management roads combined with local roads are not completely consolidated, hindering the transportation, management activities and responses to natural hazard in the reservoir areas and nearby settlements.
· Without this subproject, the ecosystem near the reservoirs remains stable, however, due to the deterioration of the reservoirs, the risk of dam break increases and threatens lives and properties of the local ecosystems, especially in the downstream areas.

· In the recent years, due to the sudden changes in the weather and the increased frequency and intensity of storms, the small reservoirs are at risk. An integrated construction solution is necessary to secure the lives and properties of people living downstream, and to support the economic development of the local.

Therefore, the rehabilitation and upgrade of the proposed construction works are the minimized intervention to restore dam functions, and to timely respond to current flood trend. The proposed works are minimized to necessary items only so the environmental and social impacts are also minimized. The impacts are all temporary and only occur in construction phase.

This alternative scenario does not involve any rehabilitation or upgrade of reservoir works. This will surrender the benefits of rehabilitation and upgrade activities, including safety and life improvement of 15,794 households would be affected directly or indirectly, equivalent to 59,623 people. Without the rehabilitation and upgrade of the spillway, dam bodies, canals,… flood water may overflow the dam, which will deteriorate dam quality and structure, resulting in dam break or degradation of reservoir storage and supply capacity. The maintenance of dam functions is highly necessary for economic development of the neighboring communities. Dam break will result in disastrous consequences. In addition, the dam maintenance is also necessary for protecting and reserving the aquatic ecosystem in the reservoirs and nearby areas.
· Reservoir zone dredging

These reservoirs have been constructed and exploited for long period (over 20 years). Overtime, the settlement layer in the reservoir zone has been accumulated and interfered with water storage capacity of the reservoir. In public consultations, majority of the local authorities and communities requested to dredge the reservoir zones. However, due to the project policies and scopes, the subproject only focuses on dam safety, the dredging of reservoir zone will be arranged by the local people in following stages.

· Using other water source(s)
Another alternative is to use other water sources. However, specific calculations on costs and feasibilities show that the subproject area has limited water sources to the irrigated areas, and if there is any, the distance to the irrigated areas is far and cost of water channeling is high. As a result, the use of alternative water source for the subproject reservoirs is not feasible.

· Maintaining current conditions and relocating, evacuating in case of emergency
Dam breaks can be prevented if the management units closely monitor the threats to these dams and reservoirs. By proper and frequent observation, monitoring and survey, early potential threats can be detected and corresponding measures can be applied timely. In addition, in case of incidents with the dams or other works in the reservoir systems, depending on the levels and timing, evacuation and responses can be applied. The timely responses will not only manage the development of threats, but also prevent dam breaks, maintain construction safety and protect the downstream areas.

In unavoidable case when the subproject is not implemented, dam breaks will imply waves of floods flowing to swales in the downstream areas. The consequences on human life and infrastructures depend on timing and landscape, dam break points and topographic features of the downstream areas. Therefore, the plans for human and asset evacuation have to be prepared in advance and to be conducted timely to minimize losses.

This is the last solution in no subproject scenario. This option is passive and has low feasibility.

As a result, the investment in rehabilitation and upgrade of the head works of these 12 reservoirs aim to address the damages and degradations of the construction, to upgrade prioritized dams, to improve capacities in dam management and operation to protect the people and infrastructures in the downstream areas, and to maximize construction efficiency.

6.2. Subproject scenario
The 12 subproject areas are the important water resources works in prevention flood and providing irrigation for 1,816 ha productive land of 12 communes in 06 districts of Quang Tri province. These reservoirs significantly contribute to improvement of living conditions of the local people, create stable base for irrigated areas, stabilize the lives of local people.
The subproject upon completion will bring several benefits to the local people and government. The rehabilitation and reconsolidation of dams will ensure safety during storm season, reduce water losses to ensure water supply for the downstream areas as regulated by the local government, increase productivity and yield of agricultural production, increase number of productive seasons and develop aquaculture. 

The completed construction will secure stable irrigation for 1.816 ha productive lands in the downstream areas of 12 communes, enable active production, changes of species to increase economic values for the existing land.

The reservoirs will also provide water for aquaculture and reduce adverse impacts on the environment, landscape of the reservoir zones and the downstream areas. After completion, the reservoirs with capacity of nearly 12 million cubic meter will facilitate aquaculture. The stabilization of water surface will enable production and trade, increase incomes and living conditions of the local people. More job opportunities will also be created for the local people, especially the unskilled and seasonal labors.

The constructions to rehabilitate and upgrade the reservoirs will have some adverse impacts on the environment and society as presented in the previous chapters, however, with the short construction phase, small work scale, and the limited construction sites, the activity scale is small, the overall impacts are only short-term, local, and can be mitigated with appropriate measures. Comparing the environment and socioeconomic efficiency of the subproject to the adverse impacts of the construction phase, the subproject scenario can be considered as acceptable. Upon completion, the reservoirs will bring several benefits to the local areas regarding improvement of microclimatic features, stabilization of water surfaces in the reservoir zones, increase of humidity in dry season. During operation phase, the subproject will stabilize water supply, secure the work safety for the downstream areas.
The 12 reservoirs are currently exploited and used with some degraded spillways and intakes and no management roads. As proposed by the designing consulting, in order to secure construction safety, the dam body and discharging outlets have to be consolidated, replaced and concretized to ensure adequate water storage, prevent water losses and facilitate the operation activities. The subproject also facilitates the flora ecosystem near the reservoirs, creates green landscape and improves traffic systems, which thereby opens up opportunities for tourism development.

· Construction alternatives

In addition to comparing the pros and cons of the scenarios implementing or not implementing the subproject, the construction methods are also put into consideration in bidding documents so that the environmental and social impacts of the subproject are minimized. The selected construction solutions include:

· Excavation works: use 1-bucket-excavator, chained-wheel-excavator capacity 1.25m3, leveler 180CV, automated leveler 110CV… meeting EURO3 standard in construction works to minimize the amount of emission, noise, vibration, and dust.

· Material transportation and soil disposal: use 5- to 7-ton-trucks to transport the materials and wasted soil to reduce noise and dust, and to reduce risks of road accident and damages on local infrastructure.

· Dam construction works are in compliance to standards in TCVN 8297:2009 “Hydraulics structurers – Earth dam: Technical requirements for construction by compaction method”, using the automated leveler, compressor, vibrator, steel-wheel-compressor with appropriate capacity to minimize impacts on dam structure and local infrastructure.
· Concrete works: Mixing concrete using 250L-concrete-mixer, pouring concrete manually;

· Upstream face paving: use the concrete panel made on-site to reduce the amount of transportation vehicles, and reduce risk of road accidents;

· Planting grass on downstream face: Selecting the grass breed with suitable characteristics: strong root, fast growth rate, high endurance to protect the downstream face. The location, size of grass panels as designed will also support the local native ecosystem to quickly recover, adding protection to the dam face in the post-construction phase.

· Paving works: mostly conducted manually to reduce the impacts of construction machines to the ambient environment, and match the construction features of the construction sites.

· Molding works: manually filling the molds at available space near the construction sites; most of the molds can be steel molds so that the installing and disassembling are safe and economic.

· Steel reinforcing works: The steel cores are pilled and processing at the storage and transported to the works. On site, the material processing only involves small steel works and other supporting works so that the working time, costs and environment impacts can be optimized.
· Other works: Mostly conducted manually to reduce the impacts of transporting machines into the sites and suitable for construction conditions at each reservoir.

7. ENVIRONMENTAL AND SOCIAL MONITORING PLAN (ESMoP)

7.1. Objectives
· Compliance to WB’s policies, national and provincial applicable regulations, standards and guides;

· Ensure that sufficient resources are allocated to implement activities related to ESMP implementation.
· Ensure that environmental and social risks of the subproject are forecasted and managed appropriately.

· Specific and feasible emergency response plans for environmental issues
· Create an effective feedback mechanism for continual improvement of environmental protection activities

· ESMP maps the mitigation measures, monitoring measures and institutional arrangement for the whole construction and operation processes of the subproject to avoid and control the adverse impacts on the environment and society, and the corresponding mitigation measures required. ESMP creates helpful kinks between mitigation measures and ensures that the required measures are applied.
· ESMP outlines the implementation responsibilities, monitoring and costs for implementation of the proposed measures.
7.2. Mitigation measures
7.2.1. Mitigation measures in the preparation phase

The main issues in this phase is compensation, assistance and resettlement, and UXO clearance. 

a) Measures to mitigate impacts of land acquisition

Department of Agriculture and Rural Development of Quang Tri province, PPMU cooperated with consultant unit to prepare Resettlement Action Plan (RAP) to estimate the loss of acquiring 34.6 ha of land, in which, acquiring 4.7 ha private lands of 129 households. RAP identifies the specific losses of 129 affected households and prepares compensation and assistance plans pursuant to regulations of the Government of Vietnam and World Bank. After being approved by WB, People’s Committee of Quang Tri province will examine and approve the report. Based on the approved RAP, People’s Committees of the districts and communes will establish the land clearance unit to conduct intervention of loss for each household, thereby, establish the compensation plans. All the information and data will be disclosed at the People’s Committee Office of the subproject communes. Investment owner will receive the feedbacks from the communities and affected people to update the compensation prices (apply replacement cost) and pay the final compensation. The details on resettlement plan are included in the RAP of the subproject.

· Information disclosure

During the preparation phase, Investment owner will disclose project information to the local communities so that the local government and residents will understand the project and the necessary of the project works, including the following issues:

· Project objectives and works involved; The areas to be acquired;

· Information on land clearance, compensation and assistance plan for the residents in the subproject area of 12 communes and town via local media, information centers. In addition, the investment owner will also cooperate with consultant unit to hold public meetings and directly consult the local government (12 communes and town), 5 district and Dong Ha City and affected and benefited residents in the subproject areas to receive their feedbacks, comments, and expectations.

· The detailed compensation plan will be prepared and disclosed to all affected households, including the total acquired areas, affected assets, compensation prices, and the total amount of compensation for each household.

The announcements of compensation plans will be disclosed publicly in mass media and local media, as well as distributed as specific announcement to each household.

· Compensation payment

In order to reduce the impacts of land acquisition and land use changes, Investment owner and the government of 12 communes will conduct the compensation works pursuant to Project policy, regulations of the subproject framework and of the Government of Vietnam, including:

· Decree number 47/2014/NĐ-CP, dated 15/05/2014 about regulations on compensation, assistance and resettlement when the Government acquires land;

· Circular 36/2014/TT-BTNMT dated 30/6/2014 by Ministry of Natural Resources and Environment regulating details on methods to determine land prices; Preparing and adjusting land price table; Determining specific land prices and consultation on determining land prices;

· Circular 37/2014/TT-BTNMT dated 30/6/2014 by Ministry of Natural Resources and Environment about regulations on compensation, assistance and resettlement when the Government acquires land;

· Decision number 52/2012/QĐ-TTg dated 16/11/2012 by the Prime Minister about job support policy and vocational training for farmers having land acquired by the Government;

· Decision number 38/2014/QĐ-People’s Committee of dated 19/09/2014 by People’s Committee of Quang Tri Province about regulations on compensation, assistance and resettlement when the Government acquires land in Quang Tri province;

· Decision 34/2015/QĐ-People’s Committee of dated 17/12/2015 about adjustments to Decision 38/2014/QĐ-People’s Committee of about regulations on compensation, assistance and resettlement when the Government acquires land in Quang Tri province;

· Decision number 17/2016/QĐ-People’s Committee of dated 11/05/2016 by People’s Committee of Quang Tri Province issuing land prices for 5 years (2015 – 2019) in Quang Tri province;

· Decision number 49/2016/QĐ-People’s Committee of dated 15/12/2016 by People’s Committee of Quang Tri Province about regulations on some policies on compensation, assistance and resettlement when the Government acquires land in Dong Ha city;

· Decision number 51/2016/QĐ-People’s Committee of dated 20/12/216 by People’s Committee of Quang Tri Province issuing construction prices for houses, infrastructures and prices of trees and crops in Quang Tri province;

Table 7-1: Cost estimation for compensation, assistance and resettlement

	No
	Type of cost
	Number of AH / CPC
	Unit
	Quantity
	Unit price
	Cost (VND)

	A
	COMPENSATION
	 
	 
	 
	 
	              1,640,300,872 

	I
	COMPENSATION FOR LAND
	 
	 
	 
	 
	                 617,664,340 

	1
	Permanent acquisition
	 
	 
	 
	 
	                 354,241,040

	1.1
	Garden
	8
	m2
	                1,200.0 
	            18,500 
	                    22,200,000 

	1.2
	LNC
	9
	m2
	                2,796.2 
	               9,200 
	                    25,725,040 

	1.3
	LUC
	13
	m2
	                7,210.0 
	            18,300 
	                  131,943,000 

	1.4
	TSN
	1
	m2
	              10,000.0 
	            12,400 
	                  124,000,000 

	1.5
	RSX
	7
	m2
	              17,370.0 
	               2,900 
	                    50,373,000 

	2
	Limited land access
	 
	 
	 
	 
	                 263,423,300 

	2.1
	LNC
	5
	m2
	                2,655.0 
	               6,440 
	                    17,098,200 

	2.2
	LUC
	15
	m2
	              18,410.0 
	            12,810 
	                  235,832,100 

	2.3
	LUC
	1
	m2
	                    200.0 
	               9,730 
	                      1,946,000 

	2.4
	LUC
	1
	m2
	                1,100.0 
	               7,770 
	                      8,547,000 

	II
	COMPENSATION FOR TREES AND CROPS
	 
	 
	 
	 
	                 557,229,252 

	1
	Acacia plant < 2 years old (high density)
	
	ha
	                      1.81 
	       9,504,000 
	                    17,176,484 

	2
	Acacia plant 2-4 years old (high density)
	
	ha
	                      8.12 
	     11,232,000 
	                    91,223,990 

	3
	Acacia plant > 4 years old (t high density)
	
	ha
	                      5.33 
	     12,960,000 
	                    69,082,377 

	4
	Gum tree scattering along road, 2-5 years old
	
	individual
	                    15.00 
	            51,600 
	                          774,000 

	5
	Coffee trees, > 4 years old ≤ 12 years old
	
	individual
	                 320.00 
	            86,000 
	                    27,520,000 

	6
	Rubber tree 5 years old (4-7 years old)
	
	individual
	                 232.00 
	          288,000 
	                    66,816,000 

	7
	Banana tree > 1m ≤ 1.5m, no fruit
	
	individual
	                    30.00 
	            34,800 
	                      1,044,000 

	8
	Tree fence
	
	m
	                    15.00 
	            34,800 
	                          522,000 

	9
	Acacia plant scattering along road 2--5 years old
	
	individual
	                      7.00 
	            51,600 
	                          361,200 

	10
	Acacia plant scattering along road >5 years old
	
	individual
	                    44.00 
	            86,400 
	                      3,801,600 

	11
	Bead-tree 2-5 years old
	
	individual
	                      1.00 
	            51,600 
	                            51,600 

	12
	 Paddy 
	
	m2
	            25,820.00 
	            10,800 
	                  278,856,000 

	III
	 COMPENSATION FOR STRUCTURES 
	 
	 
	 
	 
	           465,407,280 

	1
	House type D2
	               1 
	 m2 
	             150 
	       2,368,440 
	            355,266,000 

	2
	Animal house type 06
	               1 
	 m2 
	                97 
	          429,420 
	              41,653,740 

	3
	Animal house type 07
	               1 
	 m2 
	                18 
	          209,100 
	                3,763,800 

	4
	Concrete ground, thickness ≤ 10 cm, M100
	               1 
	 m2 
	150
	          165,240 
	              24,786,000 

	5
	Fence made of brick, stones with no opening
	               1 
	 m2 
	6
	          700,000 
	                4,200,000 

	6
	Round grave with diameter 1.5-2m
	               9 
	 grave 
	                  9 
	       3,481,260 
	              31,331,340 

	7
	Rectangular grave with sides <3m
	               1 
	 grave 
	                  1 
	       4,406,400 
	                4,406,400 

	B
	ALLOWANCES
	 
	 
	 
	 
	              2,933,961,127 

	I
	Allowance for public land
	 
	 
	 
	 
	                 741,904,890 

	1
	Permanent acquisition of land
	
	
	 
	 
	                 350,887,060 

	1.1
	LNC
	06 CPC
	m2
	              26,892.0 
	               9,250 
	                  248,751,000 

	1.2
	LNC
	01 CPC
	m2
	              10,842.8 
	               6,450 
	                    69,936,060 

	1.3
	LNC
	02 CPC
	m2
	                7,000.0 
	               4,600 
	                    32,200,000 

	2
	Limited land access
	
	 
	                          -   
	 
	                 391,017,830 

	2.1
	LNC
	05 CPC
	m2
	              35,782.0 
	               6,475 
	                  231,688,450 

	2.2
	LNC
	01 CPC
	m2
	              25,300.0 
	               4,515 
	                  114,229,500 

	2.3
	LNC
	01 CPC
	m2
	                7,004.0 
	               3,220 
	                    22,552,880 

	2.4
	TSN
	01 CPC
	m2
	                    300.0 
	               4,340 
	                      1,302,000 

	2.5
	BHK
	01 CPC
	m2
	                3,000.0 
	               6,405 
	                    19,215,000 

	2.6
	RSX
	01 CPC
	m2
	                2,000.0 
	               1,015 
	                      2,030,000 

	II
	Allowance for losing productive land
	 
	 
	 
	 
	              1,786,393,020 

	1
	Permanent acquisition
	 
	 
	 
	 
	                 996,123,120 

	1.1
	LNC
	9
	m2
	                2,796.2 
	            27,600 
	                    77,175,120 

	1.2
	LUC
	13
	m2
	                7,210.0 
	            54,900 
	                  395,829,000 

	1.3
	TSN
	1
	m2
	              10,000.0 
	            37,200 
	                  372,000,000 

	 1.4
	RSX
	7
	m2
	              17,370.0 
	               8,700 
	                  151,119,000 

	2
	Limited land access
	 
	 
	                          -   
	 
	                 790,269,900 

	2.1
	LNC
	5
	m2
	                2,655.0 
	            19,320 
	                    51,294,600 

	2.2
	LUC
	15
	m2
	              18,410.0 
	            38,430 
	                  707,496,300 

	2.3
	LUC
	1
	m2
	                    200.0 
	            29,190 
	                      5,838,000 

	2.4
	LUC
	0
	m2
	                1,100.0 
	            23,310 
	                    25,641,000 

	III
	Allowance for losing garden
	 
	 
	 
	 
	           322,920,000 

	1
	Garden
	8
	m2
	                1,200.0 
	          269,100 
	                  322,920,000 

	IV
	Allowance for grave relocation
	 
	 
	 
	 
	                3,000,000 

	1
	Costs of cemetery management and grave relocation
	10
	grave
	                10 
	              300,000 
	                3,000,000 

	V
	Repair allowance
	 
	 
	 
	 
	                   840,000 

	1
	Brick fence partially affected
	1
	m2
	                  6 
	              700,000 
	                    840,000 

	VI
	Allowances for relocating household
	 
	 
	 
	 
	              40,300,000 

	1
	Relocating allowance
	
	
	                            1 
	     15,100,000 
	                    15,100,000 

	2
	Rental allowance
	1
	Month
	                            6 
	       1,200,000 
	                      7,200,000 

	3
	Life-stabilizing allowance
	1
	Capita
	                            4 
	       3,960,000 
	                    15,840,000 

	4
	Education allowance
	2
	School year
	                            2 
	       1,440,000 
	                      2,880,000 

	VII
	Incentive reward
	 
	 
	 
	 
	                    37,883,217 

	1
	Estimated at 5% of total compensation value
	129
	 
	 
	 
	                    37,883,217 

	 
	TOTAL COMPENSATION AND ALLOWANCES
	 
	 
	 
	 
	              4,574,261,999 

	 
	Implementation cost (2%)
	 
	 
	 
	 
	                    91,485,240 

	 
	Grand total
	 
	 
	 
	 
	              4,665,747,239 

	 
	Rounded up
	 
	 
	 
	 
	              4,574,261,999 


In addition to the compensation amount, PPMU will cooperated with the government of all level to facilitate the affected households so that they can have adequate access to social policies, job opportunities, gender equality, healthcare, education… and have a better living standard than pre-project state. Concurrently, PPMU will prepare plans to minimize the potential adverse impacts on the local communities.
b) Measures to mitigate impacts of UXO clearance activities

The investment owner will sign contract with the competent unit, which is Quang Tri province Military Leader Department, to conduct UXO clearance in the subproject areas; cooperated with local government. In order to reduce losses due to explosions, UXO clearance will be conducted pursuant to the following regulations and mitigation measures:

· Decision number 96/2006/QĐ-TTg dated 04/05/2006 by the Prime Minister about management and execution of unexploded ordinances clearance;

· The UXO clearance are included in the land clearance plan and the preparation works before levelling the area;

· Conducting surveys to prepare plans for UXO finding clearance procedure; Preparing the implementation plan; All the UXO clearance processes have to pursuant to the safety procedures.

· Establishing safety corridors around the clearance areas to ensure safety of local people pursuant to QCVN 01:2012/BQP – National Technical Regulation on UXO clearance and QCVN 02:2008/BCT – National Technical Regulation on transportation, storage, usage and destroy of industrial explosive ordnances. 

· All UXO clearance activities have to be included in the land clearance plan, and are fully executed in prior to land levelling;

7.2.2. Mitigation measures for the construction phase
a) Mitigation measures for impacts related to construction works

Mitigation measures have been developed based on WBG EHS Guidelines and National Regulations and Standards to address the generic construction-related impacts, and presented in the form of Environmental Codes of Practice (ECOP). The ECOP describes typical requirements to be undertaken by Contractors and supervised by the Construction Supervision Consultant (CSC) during construction. The ECOP addresses the followings which would connect with ESHS issues: (i) Dust and emissions; (ii) Vibration and noise; (iii) Waste management; (iv) Material and chemical management; (v) Worker camp management; (vi) Biological impact; (vii) Erosion; (viii) Settlement and water discharge; (ix) Storage and mine management; (x) Traffic safety; (xi) Interrupt of infrastructure services; (xii) Chance find; (xiii) Employment management; (xiv) Health and occupation safety; (xv) Public health and safety; (xvi) Public relations.
Table 7‑2: Environmental Codes of Practice (ECOP) for Addressing Generic Construction-Related Impacts

	Environmental and social issues
	Mitigation measures
	Applicable regulations
	Responsible

	
	
	
	Implementation
	Monitoring

	1) Dust and emissions
	· The Contractor is responsible for compliance with relevant Vietnamese legislation with respect to ambient air quality.

· Minimize production of dust and particulate materials at all times, to avoid impacts on surrounding communities, and especially to vulnerable people (children, elderly people). 

· The contractor has to apply mitigation measures to reduce dust (for example: use watering truck to water the road surface, cover the material vehicles…)

· Construction materials such as concrete, sand, gravel… have to be covered appropriately and prevent material dropping during transportation.

· The excavated soil and material pilings have to be protected against wind and location of material storage has to be checked for dominant wind direction and location of sensitive sources.

· Use dust mask when the dust concentration is too high.

· All the vehicles have to comply with regulations of GoV regarding emission levels.

· All the vehicles have to go through inspection on emission and have certification of quality, technical safety and environmental protection as required by Decision 35/2005/QD-BGTVT
	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/MONRE: National technical regulation on ambient air quality 

QCVN 06:2009/BTNMT: Ambient air – Hazardous substances limits

WBG EHS Guidelines  


	Contractors 
	PPMU, CSC 

	2) Noise and vibration impacts 
	· All contractors shall abide by the laws and regulations of Vietnam related to noise and vibration impacts

· All the vehicles have to have certification of quality, technical safety and environmental protection as required by Decision 35/2005/QD-BGTVT; Reduce noise level that exceed approved limit from unmaintained machines.

· Other measures to reduce noise to acceptable levels shall be implemented, including:

· Select the low noise machines;

· Equip noise reduction for fans

· Equip noise reduction for pressing and releasing motors;

· Install noise insulation for noisy machines;

· Install noise fence at surface density of at least 10kg/m2 to reduce noise spread;

· Noise fences have to be placed near the noise source or noise spread to ensure efficiency;

· Install anti-vibration for machines;

· Limit operation time for certain machines and activities, especially the mobile sources near residential areas;

· Move the noise sources to suitable places maximize efficiency of distance and fences;

· Install fixed machines at location as far away from the residential area as possible

· Utilize natural setting in the designing process to reduce noise

· Limit the use of transportation vehicles in residential areas

· Establish mechanism for receiving and responding to feedbacks.
	· QCVN 26:2010/BTNMT: National technical regulation on noise  

· QCVN 27:2010/BTNMT: National technical regulation on vibration 

· WBG EHS Guidelines 
	Contractors 
	PPMU, CSC 

	3) Waste management 
	I. General wastes

(a) Wastewater

· The contractors have to take responsibility in pursuant to regulations of the GOV regarding wastewater discharge into the ambient environment

· Prioritize employment of local labor to reduce the amount of domestic wastewater.

· Wastewater treatment system has to be provided to treat wastewater in places without wastewater collecting system. The wastewater treatment system should only be used to treat domestic water. The type and method of water treatment have to be selected considering:
· Design and install at locations suitable for the local and provide guides to prevent any risk to community health or pollution to soil, surface water and underground water

· Maintain the facilities effectively

· Install at area with suitable soil type for the designed wastewater rate

· Install at stable places, fair water discharge and absorbing ability, with proper distance to inlets and underground water sources or other receiving body

· Wastewater from cleaning vehicles and construction machines have to be collected into detention pond before discharging into water discharge system.
· When completing construction works, wastewater tank and self-compost tank have to be treated properly or sealed.

 (b) Runoff water

· Storm water has to be separated from treatment process to reduce amount of wastewater for treatment

· Block the surface flows from areas with potential pollution

· In case that solution is not feasible, the polluted wastewater from treatment area has to be separated from the flow with lower pollution risk.

· Reduce flow from areas with low potential pollution (for example reduce the non-absorbent area) and reduce discharge (by using ponds).

· In case requiring treatment, rainwater has to be managed as a resource, or for underground water recharge or to provide for water demand of the site.
· Install and maintain the oil separators and oil traps at fuel stations, car park, fuel storage, and storages.

· Mud from rainwater tank or collecting system that may contain high concentrations of pollutants has to be treated appropriate to local regulations, if not treated, other measures to protect health and safety of the community have to be applied to maintain and sustainably protect water and land resources.

(c) Solid wastes

· Before construction, contractors have to prepare procedure for management of solid waste (storage, bins, cleaning schedule) and has to pay attention to this issue throughout the construction.
· Before construction, all permits regarding waste discharge have to be obtained.

· Apply measures to mitigate the risk of generating wastes and carelessness during disposal. At all working sites, contractors have to provide waste bins and waste collection.

· Solid wastes to be stored temporarily on site have to be at designated places as approved by CSC and local government before being collected and disposed by competent agencies.

· Waste packages have to be protective, anti-corrosive.

· Prevent fire at disposal sites.

· Recyclable materials such as woods, steels, frames, packaging… will be collected and separated from other wastes to be reused or sold.

· Solid wastes or construction wastes will only be treated at designated places that are approved by CSC and included in solid waste plan. In any case, contractors will not treat any materials in the sensitive areas, such as natural habitats or near water sources.

II. Hazardous waste

(a) Hazardous waste storage

Hazardous wastes have to be stored to prevent or control the unintentional release into air, soil and water bodies:

· Wastes have to be stored to prevent mixing or contact between incompatible substances and allow inspection between storages to monitor leaks or spills, such as creating spaces or separators in between.
· Store in tight containers; Avoid direct sunlight, wind and rain;

· Store on a waterproof surface that can be cleaned easily, and packed suitable for leaks and spills. The storage area has to be covered to prevent accumulation of rainwater.

· The secondary protective system has to be construct using suitable materials for storing wastes and prevent leaking to the ambient environment.

· Secondary storage has to be placed at any liquid storage with volume of over 220l. The number of secondary separators has to be at least equivalent to 110% of the largest storage, or 25% of total storing volume (depending on which figure is higher).

· Provide adequate air circulation in storage of flammable substances.

 (b) Delivery and handle of hazardous waste

· Transportation of hazardous waste in and out of construction sites have to be conducted to prevent and reduce risks of spilling, releases or impacts on workers and community nearby.
· All the waste storages to be delivered on site have to be protected and labelled with suitable information, arranged on suitable vehicles before leaving the sites, and attached with transportation documents containing weight and related risks.

(c) Burial of hazardous waste

· Chemical wastes under any form have to be treated at burial site as approved and suitable to local regulations. Contractors have to have necessary licenses for treatment.
· The elimination of hazardous wastes has to be executed and treated by trained staffs with suitable certifications.

· The use of oil, lubricants, cleaning agents… from maintenance of vehicles and machines has to be collected into storage tanks and transported to licensed hazardous waste site.

· Products of asphalt or bitumen unused or rejected will be returned to the producers or suppliers. 
	· QCVN 14:2008/BTNMT: National technical regulation on domestic wastewater  

· TCVN 6696:2009: solid waste – hygienic coverage – General requirements on environmental protection

· Decree number 59/2007/ND-CP Solid waste management;

· Decree number 38/2015/NĐ-CP Solid waste and waste management

· Circular number 36/2015/TT-BTNMT on Hazardous waste management 

· WBG EHS Guidelines 
	Contractors 
	PPMU, CSC 

	Erosion and Sedimentation
	· Reduce construction works in rainy days
· Use geotechnical cloth to temporarily cover the area at erosion risk

· Cover a soil layer on top of the surface to help the soil absorb water gradually

· Construct walls surrounding the eroded area to prevent flows

· Stabilize the easily eroded surface by planting or concretization. 
	WBG EHS Guidelines
	Contractors 
	PPMU, CSC 

	5) Water discharge and sediment management
	· Contractor has to comply with the design of wastewater system in the construction plan to prevent overflow or erosion of hill sides and unprotected areas due to rain and flood, leading to industrial wastes affecting water sources

· Ensure that the wastewater system does not contain muds and other hinderances.

· Maintain the areas without construction works

· Conduct soil works in compliance with construction standards, including installing wastewater system and tree planting.

· Avoid the settlement of waste affecting water bodies; Install sediment management system to slow down or redirect the waste and sediment until finish planting.

· Water discharge and channeling: In case of construction in water body, that area has to be drained, ensure dry condition for construction. Water after detention will be pumped into sediment control system for treatment before discharging

· Execute mitigation measures for each construction sites in compliance with ESMP when altering the flows or constructing temporary dyke.
	· TCVN 4447:1987: Construction standards and handover

· Circular number 22/2010/TT-BXD by Ministry of Construction on work safety on construction sites

· QCVN 08-MT:2015/BTNMT – national technical regulations on quality of surface water
	Contractors 
	PPMU, CSC 

	6) Chemical and material management
	· The use of hazardous materials and chemicals in the project have to comply with producers’ guides.

· Use the chemicals in the approved list of authorized authorities;

· The staffs in direct contact with hazardous materials and chemicals have to be trained on risk prevention for contacting hazardous substances

· The staffs in regular contact with hazardous substances have to receive periodical health check (no less than every 6 months) and a suitable break schedule.

Transportation of hazardous substances and chemicals

· Use specialized equipment for materials in the tank and maintain the procedure to prevent the adding of hazardous substance.
· Use transferring equipment suitable for the delivery and designed for safe delivery

· Regularly check, maintain and repair the equipment, pipes and pipe connectors.

· Provide secondary prevention, dripping and other methods to prevent spillage or leaking for each hazardous container at connectors or other potential spilling areas.

Overload control
· Prepare documents for transportation activities, including a checklist for necessary measures during the loading and use only trained personnel to conduct this process
· Install measuring equipment for tanks to measure the content

· Use dripping equipment for tank trucks and fixed connectors to tanks

· Provide auto seal valves on tanks to prevent overload

· Install water tank souring the spilling pipes to collect spillages
· Use pipe connectors to automatic overload valve

· Pump less than the allowed volume by ordering less than the capacity of tank

· In case of overload or over pressured, reduction control will be applied.

Responses and prevention of fire

· Storing incompatible chemicals at separated areas, away from material storing area

· Provide specific material storage for dangerous or highly reactive substances

· Use equipment to prevent fire on air circulating system from flammable tank

· Install anti-lighting for storage tanks, in transit stations and other equipment handling flammable substances
· Use construction materials compatible with the storing substances for each component of storage system. Avoid reuse of container without checking for compatibility.

· Store hazardous substance in the areas isolated from the main construction. If cannot avoid close vicinity, physical barriers have to be installed to prevent fire, explosion, spillages and other emergencies.

· Prevent all open fire in the areas near storage of flammable substances.
Secondary storage (for liquid)

· Transfer hazardous liquid from vehicles to store in areas with absorbent surfaces to avoid environmental impacts and downward flows to the collection system or storage places without connection to collection system of wastewater and rainwater.

· If cannot provide a permanent stopper structure for transferring activities, one or more prevention solutions for spillage have to be applied, such as mobile cover (to be applied throughout the operation phase), pressure-relieving valve on water tanks, or close the valves of water discharge or canals, combined with oil-water separating machines.
· Store the hazardous substances by tanks with total volume of larger than 1000L on water-proofing surfaces with capacity of at least 25% of total storage.

· Provide capacity for secondary stopper for components in the storage system (tanks and pipes) when applicable.

· Conduct periodical inspection on the tank truck (daily or weekly) and inspect the visible parts of the vehicles and pipes to avoid leaks.

· Use the storage system and double-layered pipes made of composite or specialized materials, especially for the underground storage tanks and underground pipes. If double-layered walls are in use, a detection device for leaks has to be installed between wall layers.

Training – Staffs have to receive training regarding hazardous waste management. The training program has to include:

· List of staffs to be trained
· Specific training objectives
· Training procedure to achieve the objectives (workshop, video…)
· Instruments to assess the efficiency of training
· Training procedures for new-recruit and other new course for existing staffs.
Community participation and awareness

· Provide general information for the potentially affected communities regarding project impact scope and activities, mitigation measures and on-site control measures to ensure that there is no health impact on the community

· Potential impacts on community health or the environment due to accidents or due to the hazardous wastes on site

· Provide information specifically and timely on the activities and safeguard measures in place when accident occurs, including drilling in high-risk locations.
· Provide accessibility to necessary information to understand the nature of impacts when accident occurs and opportunity to effectively contribute to related decisions and emergency plan for the community

· DONRE and Department of Health will be notified timely in case of any environmental issue.

· Prepare and execute measures to address the results of oil spillage accident. In this case, contractor has to provide a report containing explanation for the incidents, recovery measures, damages of the spillage, and corrective actions.
	· Decree number 38/2015/NĐ-CP on waste management

· Decision 23/2006/QĐ-BTNMT: list of hazardous waste

· Circular 36/2015/TT-BTNMT on management of hazardous waste

· Circular 03/2016/TT-BNNPTNT on list of pesticides allowed in Vietnam

· Circular 21/2015/TT-BNNPTNT on management of pesticides

· QCVN 07:2009/BTNMT: National technical regulation on category of hazardous wastes

· WBG EHS Guidelines
	Contractors 
	PPMU, CSC 

	7) Biological impacts
	· The contractor has to prepare Land Clearance Management Plan, Vegetation Recovery Plan as regulated by applicable policies and submit to construction engineer for approval in advance. The Land clearance management plan has to be approved by construction engineer and the contractor has to fully comply to this plan. Limit the clearance area to as small as possible.
· Land clearance activities in forest area has to be allowed by Ministry of Agriculture and Rural Development

· Contractor has to clear the surface soil layer of areas where the recovery will be affected, including temporary activities, such as storage and piling. The excavated surface soil will be stored at the designated places as approved by CSC to use for reconstruction of vegetation cover afterward.

· Prohibit the use of chemical in vegetation clearance

· Prohibit all tree cutting except included in the land clearance plan

· Setup temporary fences to protect the trees that are kept standing if necessary, before conducting construction activities on that spot.

· Do not violate any important ecological resources site unless permitted by CSC. CSC has to consult PPMU, IEMC and other related authorities. The protected areas include reservations of birds, animals, fish farms, or other protected green spaces.

· Contractor has to ensure that there will be no hunting, trapping, poisoning of animals.
	· Biodiversity Law number 20/2008/QH12

· Decree number 65/2010/NĐ-CP – guidance on biodiversity law
	Contractors 
	PPMU, CSC 

	· 8) Traffic safety
	· Contractor has to follow regulations of Law on road transportation number 23/2008/QH12
· Apply the best traffic safety measures on all subproject activities aspects with the purposes of prevent road accidents and reduce the impacts on project workers and the communities. The measures should include:

· Emphasize on safety aspects between drivers

· Improve driving skills and require driving license

· Apply limits on travelling time and arrange control panel to avoid overloading

· Avoid the dangerous paths and rush hours to reduce risk of accidents

· Use speed control devices on trucks and remote monitoring of driver’s activities 

· Regularly maintain the vehicles and use only the producer’s approved spare parts to reduce risk of accidents due to faulty in machines or early degrade.

· Reduce interaction between pedestrians and construction vehicles.

· Cooperate with local people and authorized agencies to improve signs, visibility and overall safety of roads, especially the roads near schools or other places with children presence. Cooperate with local community to provide education on road transportation and safety for pedestrians (for example school education campaign)

· Cooperate with emergency responding agencies to ensure that proper first aids will be provided in case of accidents

· Use local materials whenever possible to minimize transportation distance. Locate the linked units, such as work camps in the subproject areas and arrange transportation of workers by bus to reduce outside traffic

· Use road safety control measures, including signs and flags for danger warning.
	· Law on road transportation number 23/2008/QH12;

· Decree number 46:2016/NĐ-CP about administrative penalties for violations of transportation law

· Construction law number 50/2014/QH13

· Circular number 22:2010/TT-BXD regulating occupational safety rules

· WBG EHS Guidelines  
	Contractors 
	PPMU, CSC 

	· 9) Disruption of public services
	· The disruption of providing water, gas, electricity, internet with and without plans: the contractor has to consult the local people in advance and prepare a back-up plan for results of service disruption.

· Cooperate with related suppliers to plan appropriate construction schedule

· Provide information for the affected households regarding the working plan and the disruption of services (at least 5 days in prior)

· Contractor has to secure alternative water supply for the affected households if the disruption is longer than one day

· Any loss or damage to the cable system will be reported to local government and to be repaired as soon as possible.
	· Decree number 167/2013/ND-CP regulating financial penalties on social security, social hazard prevention.
	Contractors 
	PPMU, CSC 

	· 10) Work camp management
	· The temporary work camps have to be constructed within subproject areas. The locations of work camps have to be approved by the local governments.

· These work camps have to be at fair distance from stockpiles, disposal and discharge areas, sensitive locations such as schools, hospitals, churches, temples… and dangerous areas, such as landslide or erosion spots.

· Work camps have to have appropriate standards regarding air ventilation, sunlight, clean water supply, rubbish collection, toilets, fire extinguishers, first aid kits, and other supplies for health care.
	· Labor law 10/2012/QH13

· WBG EHS Guidelines 
	Contractors 
	PPMU, CSC 

	· 11) Managing social impacts by the workforce
	· The Contractor shall, wherever possible, locally recruit the available workforce for simple works and to reduce the number of workers on site

· Explain to the workers about the local norms to avoid conflicts with local people

· Subproject owner and contractor have to cooperate with local authorities to avoid and prevent social evils

· Promote campaigns on social evil elimination

· Contact local groups to manage efficiency and establish a reliable GRM for the local people

· Workers living temporarily in work camps or rented houses have to be registered for temporary residences with the local government

· Prohibit the following activities: 

· Use of alcohols during construction phase

· Conflicts and fighting

· Gambling, use of illegal drugs, prostitution

· Careless disposal of wastes
	· Decree number 167/2013/ND-CP regulating financial penalties on social security, social hazard prevention.

· WBG EHS Guidelines  
	Contractors 
	PPMU, CSC 

	· 12) Chance find 
	In the event of finding of properties of cultural value during construction, the following procedures for identification, protection from theft, and treatment of discovered artifacts should be followed and included in standard bidding document.:

· Immediately 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. 
· Notify the supervisory Engineer who in turn will notify the responsible local authorities. 
· Responsible local authorities and the relevant Ministry would be in charge of protecting and preserving the site before deciding on subsequent appropriate procedures.
· Decisions on how to handle the finding shall be taken by the responsible authorities and the relevant Ministry. This could include changes in the layout (such as when finding an irremovable remain of cultural or archeological importance), conservation, restoration and salvage
· Implementation of the authority decision concerning the management of the finding shall be communicated in writing by the relevant Ministry of Cultural, Sport and tourist. 
· Construction work could resume only after permission is given from the responsible local authorities and the relevant Ministry concerning safeguard of the heritage. 
· The World Bank needs to be notified by CPMU on the issues and actions taken. 
· These procedures must be referred to as standard provisions in construction contracts. During project supervision, the Site Engineer shall monitor the above regulations relating to the treatment of any chance find encountered. 
· Relevant findings will be recorded in World Bank Supervision Reports and the overall
effectiveness of the project ‘s cultural property mitigation, management, and activities will be assessed.
	· Supplemented law to Heritage law number 28/2001/QH10

· Supplemented Heritage law umber 32/2009/QH12

· Decree number 98/2010/ND-CP on supplementation on Heritage Law
	Contractors 
	PPMU, CSC 

	· 13) Occupational safety and health
	Overwork
· Provide trainings on lifting skills and handle of materials in construction activities and end of shift, including setting limits on weight to require mechanical or two people supports

· Plan the construction arrangement to reduce manual transportation of heavy units

· Select the instruments and design the working places to reduce requirements on holding force and period; Promote improved posture, including working station with features for user adjustment

· Apply administrative control in working procedure, including routine of work and break or rest.

Slip and fall

· Apply good hygiene practices, such as arrange separated construction materials or demolished pieces at designed places away from pedestrian ways

· Regularly clean the wastes and spillage of liquids

· Locate and mark the electrical wire and connectors in common area and corridors
· Use slip-proof shoes

Working on high grounds

· Train and use of temporary fall prevention measures, such as rails or fences that can support weight of up to 200 pounds when working at height of 2m or higher or any other height with risk of falling into operating machines, water or other liquids, hazardous substances, or working on unguard open working space

· Train and use personal fall prevention measures, such as safety belt and energy absorbing belts that can support up to 2,268 kg (as described in this section of working on high ground), as well as procedure to rescue the fallen people to prevent falling. The connector of anti-falling system should be able to support the weight of 2,268 kg.

· Use control points and safety monitoring system to warn workers on dangerous spots; Label, mark the gaps on the floor, roof or other walking surfaces.

Collision
· Use the dropping or discharging areas as designed and limited, and/or water panel for safe delivery of waste from high places downward

· Cut, grind, chop, carve… activities have to be conducted with proper protection and measures to keep materials in place

· Maintain clear movement method to avoid moving heavy equipment crossing loose materials

· Use protective measures in case of person or materials falling from high places using working frames and sides of high working surface, such as hand rail and panels to prevent material splinting
· Equip suitable personal protective gears, such as safety glasses with side guards, masks, hard hat, and safety shoes.

Moving machines

· Plan and separate the transportation places, machine operating area, and walking areas, and control vehicle traffic on one-way roads; Setup speed limit, and equip high visibility coats or specialized clothes for traffic controllers.

· Ensure visibility via using easily recognizable coats during working process or walking through operating areas and train workers to have eye contact with operators of machines before getting on vehicles
· Make sure that all moving vehicles have warning systems
· Use lifting equipment that are checked and maintained properly, suitable for lifting capacity, such as cranes, and ensure suitable weight when lifting higher than the required height.

Dust

· Apply mitigation measures to reduce dust, such as using water or non-toxic chemicals to reduce dust from movement of vehicles

· Equip personal protective gears, such as mask, for high dust places

Excavation and limited spaces

· Control the specific elements of the construction site that can contribute to disturbance of excavating or filling slopes, such as the technique of eliminating water in excavation, supports of side walls and adjust of slope to reduce or eliminate the risk of collapse, trap, or drowning.

· Provide safety measures to access and get out of excavation and filling areas, such as stair slopes, stair ways, stairs, and ladder.
· Avoid operating the burning equipment for long period in the excavating areas with lots of people, unless these areas have proper air circulation.

Other construction site hazards

· Use the trained staffs to identify and discard the wastes from containers, processors or polluted soil as the first step for safe excavation, construction, dissemble and demolish.

· Use trained staffs to identify and select to discard the materials with potential danger before dissembling and demolishing, including electrical elements, fine dust and Polychlorinated Biphenyl substances, electrical components containing mercury
· Use suitable protective gears based on assessment on health and work safety, including poison mask, protective clothes/coats, gloves, and eye protectors.
	· Ordinance number 02/2008 / CT-BXD on occupational safety in construction

· Circular number 22/2010 / TT-BXD on occupational safety in construction

· QCVN 18: 2014 / BXD: Technical regulations on occupational safety in construction

· WBG EHS Guidelines 
	Contractors 
	PPMU, CSC 

	· 12) Public health and safety
	A. General construction hazards
· The subproject has to execute risk management plan to protect the community from physical, chemical and other risks related to the construction sites
· Limit access to construction sites via regulation control, administrative measures to the areas and places with high risks, depending on the specific circumstances to place fences, signs and provide information on the risks involved to the local community.
· Eliminate the dangers on construction sites that cannot be controlled effectively by limit access to the construction sites, such as cover the open spaces into smaller spaces with fences, ensure escape routes for large spaces and ditches around hazardous substances.
B. Plague control
Contagious diseases
· Require monitoring, screening and treatment for workers

· Prevent the disease among workers and local community by:
· Proposing solutions to raise public awareness regarding health and education, such as providing information to raise individual awareness to solve systematic elements affecting individual behaviors, as well as improve personal protection and protection for other people to prevent the diseases by using condoms.
· Train heath staffs for disease treating

· Conduct immunization campaign for workers and local community to improve health and immunization.
· Provide healthcare services

· Provide treatment via management of first representative case at healthcare unit or in the community. Ensure accessibility to healthcare centers, confidential and appropriate care, especially for migrants.
· Promote cooperation with the local government to increase involvement of worker’s family and local community and accessibility to public healthcare; Promote immunization.
Transmittable diseases by vector
· Prevent the spread via hygienic measures and eliminate habitats for living and reproducing near human residency.

· Eliminate the still waters

· Increase flows in natural and manmade streams.

· Considering the fencing of areas with pesticide residue

· Apply control programs

· Promote use of other measures to prevent insect bite

· Use appropriate medicines to eliminate the disease sources

· Monitor and handle the insect population and migration to prevent the spread of diseases

· Cooperate and exchange equipment with other control programs in the subproject area to maximize benefits
· Train project staffs and local people on the risks, prevention methods, and treatment

· Monitor the community in high risk seasons to detect and treat the diseases

· Provide education documents
· Follow the safety guide on storage, transportation and use of pesticides to reduce risks due to abusive use, spilling and human contact
	· Law on road transportation number 23/2008/QH12

· Circular number 22/2010 / TT-BXD on occupational safety in construction

· QCVN 18: 2014 / BXD: Technical regulations on occupational safety in construction

· WBG EHS Guidelines 
	Contractors 
	PPMU, CSC 

	· 15) Stockpiles and Borrow Pits
	· The borrow pits or stockpiles will need specific mitigation measures far exceed the mitigation scope in this ECOP

· All the selected locations have to be identified in advance during the technical document preparation process.

· A ditch will be constructed around the stockpiles to prevent wastewater.

· For first time mine, the surface soil layer will be reused to recover the mine into the conditions close to the beginning state

· The use of new areas for stockpiling or material mining will have to be approved in advance by construction engineers

· When the land owners are affected by the use of their land for stockpiling or material mining, these land owners have to be included in the resettlement plan of the project

· There has to be entrance and they have to be assessed environmentally.
	
	Contractors 
	PPMU, CSC 

	16) Public relations
	· Maintain communication with the local government and interest parties. The contractors have to cooperate with the local authorities regarding approved construction plans and activities near sensitive areas or in sensitive periods (during festivals, holidays…)

· Disclose ECOP and safety documents to the local agencies and workers.

· Reduced area of playground and car park: losses of public infrastructures during construction phase is one of the inconvenient aspects for the local people. However, the consultation with affected people will create opportunity for researching and selecting alternatives or replacement.

· Inform the project information to the affected people in public meeting before construction phase

· Provide contacts of the relation units so that interest parties can collect information on the project, construction activities, status and results of the subproject.
· Provide information, especially the technical figures, in an easy to understand manner for the public and interest parties, as well as local government via documents, news, when there are significant results of construction works.

· Monitor the relations to local community and information requirement of the subproject

· Response timely and precisely via telephone and in writing.

· Inform the population about construction and work schedules, interruption of services, traffic routes and provisional bus routes, blasting and demolition, as appropriate

· Limit construction activities at night. When necessary ensure that night work is carefully scheduled and the community is properly informed so they can take necessary measures; and 

· At least 15 days in advance of any service interruption (including water, electricity, telephone, and bus routes) the community must be advised through postings at the project site, at bus stops, and in affected homes/businesses

· Disclose subproject information for affected parties (the local government, businesses, households… affected) in public meetings prior to construction activities

· Provide contacts of public relation unit for interest parties to have adequate access to construction activities, status, and subproject implementation results.
	· Decree number 167/2013/ND-CP regulating financial penalties on social security, social hazard prevention.

· WBG EHS Guidelines  
	Contractors 
	PPMU, CSC 


b) Mitigation measures for site-specific impacts
In addition to the aforementioned mitigations for general impacts, there are 02 out of 12 subproject reservoirs containing site-specific impacts on sensitive areas within construction areas. After consulting the local government and communities, the specific mitigation measures are proposed as follows:
Table 7‑3: Mitigations for site-specific impacts
	Reservoir
	Location/Description
	Potential impacts
	Mitigation measures
	Implementation
	Monitoring

	1, Dap Hoi 1, 2 reservoirs – Gio My commune – Graves 

[image: image25.jpg]



	There are 10 graves affected by the subproject implementation, including:

· 05 graves on the right side of Dap Hoi 2 reservoir, the main dam construction area. These graves locate at lower than normal water level.

· 05 graves on the left side of Dap Hoi 2 reservoir, the saddle dam 2 area, section crossing house of Mr. Thai Minh Duc.


	The construction works require relocation of these graves.
	- Disclose sufficient information on relocation of graves and consult the local government and communities, head of communities and households having graves affected.

- Apply all the applicable policies regarding compensation and assistance for grave relocation as regulated by the GOV and WB.

- Cooperate with the local government regarding arrangement of reburial locations.

- Early and prior notify on implementation plan to enable affected household to arrange their grave relocation activities.
	PPMU, contractors
	PPMU, CSC

	2, Khom 2 reservoir – Khe Sanh town – Public altar
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	The public altar locates on the right side of the reservoir, near dam end, at about 5m from the reservoir in distance and 4m higher than normal water level. This is a public alter of the hamlet for worshiping the God of Land. Offerings and prays occur in the first and middle days of lunar month, and on local festivals.
	- The operation of machines can affect this alter directly or indirectly via vibration.

- The workers in construction process may disturb the alter by inappropriate actions.

- Hinder the worshiping practices of local people
	- Providing specific information to the local people regarding the subproject execution and potential impacts on the public altar
- Disclose information and raise awareness of all workers and officers working in the construction site to acknowledge and respect the local customs and religions.
- Arrange construction activities away from the altar; Place warning lines around the altar to prevent machines and workers entering.
-  Maintain accessibility of local people to the altar on the first and middle days of lunar month, and on the local festivals.
	PPMU, contractors
	PPMU, CSC


7.2.3. Mitigations for impacts in operation phase

a) Mitigations for impacts on water environment and solid wastes
The impacts from activities in this phase are small as most of the wastes are from living activities of dam operators (3 people) with total domestic wastewater of about 1m3/day of operation and the amount of solid waste is 2kg. The mitigations for impacts of these wastes are:
· Constructing 3-compartment-septic tanks with volume of 3m3. This design enables self-decomposing process to be at least 72 hours so all the wastes are broken down before discharging into the environment

· The amount of domestic solid waste is small, hence, the wastes can be collected into bags and delivered to the local waste site by the operators at the end of working day.
b) Risk mitigations for dam safety
· Land slide prevention
· Prohibit of soil exploitation and cultivation in the submerge areas

· Prohibit deforestation near the reservoirs, especially in the submerged areas. The reservoir management board has to prepare protection plan for these trees.

· Promote planting trees around the reservoir to protect the soil, increase vegetation coverage and increase reservoir zone stability.
· Erosion prevention
· Protecting the existing forests, regarding both coverage area and quality.

· Strictly managing the exploitation of minerals in the upstream areas.

· Arranging productive seasons to maximize plant coverage in rain season.

· Raising awareness of local people regarding forest protection, soil stabilization, water storage to prevent landslide.

· Monitoring the input sediment to the reservoirs, monitoring reservoir erosion and reservoir zone to identify the sediment in the reservoir; Dredging the reservoir zone if the sediment affects construction lifetime and safety.

· Mitigation measures for dam break incident

· Enhancing monitoring system for dams and spillways.

· Periodically examining and maintaining the construction works in compliance with applicable regulations, especially the operation equipment of spillways

· Regarding reservoir zones: periodically monitor the reservoir boundaries, timely detect the weak spots to apply consolidation.

· Strengthening forecast and early warning system to propose appropriate water discharge plan, ensuring that in case of flood, the spillways will maintain adequate flood discharge, and that the local people are notified timely.

· Regularly promoting the safety regulations, evacuation plans in case of floods.

· Complying to the approved flood and storm prevention plan.

· Water Resources Exploitation One-member Limited Liability Company, department of water resources of the districts, communes will announce the water regulating plans.

· Regarding reservoir areas: periodically monitoring the reservoir boundaries and nearby areas to timely detect the weak spots to apply consolidation.

· Regularly examining to ensure the amount of water discharged is at designed flows, pursuant to applicable regulations. Spillways have to maintain proper energy-relief and connection to the downstream areas to minimize chance of erosion.

·  Complying to the operation procedures to secure reservoir safety.
7.3. Other mitigation measures
The aforementioned measures have mitigated the impacts on the natural and social environment. However, there exists some indirect impacts or accumulative impacts, such as: awareness, family violence (gender equity), and public health. The impact receivers of these impacts are the communities near the subproject areas. As a result, control measures have to be applied to assess and manage the accumulative impacts. PPMU has prepared a separate plan for public health, communication and consultation to minimize the impacts on these communities.

Risk of drowning: Set up warning signs for the reservoir area. Raise awareness on risk of drowning for people living close to the reservoirs.

7.4. Implementation arrangement
7.4.1. Project management
Central level
The Ministry of Agriculture and Rural Development (MARD) will be responsible for overall implementation and management of the project. The provinces in execution will rehabilitate and upgrade the dams in Component 1 and MARD will coordinate the activities with Ministry of Industry and Trade (MOIT) and DARD in activities of Component 2. A Central Project Management Unit (CPMU) established by appraisal under MARD with responsibility for overall coordination and monitoring of the project. The implementation of construction works and dam safety plan, including dam protection, are assigned to provincial level. Provincial People’s Committee (PPC), DARD are the provincial level authorities. PPMU is responsible for managing and monitoring works with supports from CPMU.
The Environment and Resettlement Division of MARD will be responsible for effective and timely implementation of safeguard activities. MARD will assign one senior staff and at least one full time safeguard staff to be responsible for managing and monitoring of the environmental and social impacts of subprojects throughout the project implementation for periodical monitoring every 6 months. This unit will be hired by competitive bidding to provide high quality supports for central level during the implementation. The main responsibilities will include, but not be limited to, support for CPMU in reviewing, adjusting when necessary and implement the development frameworks throughout the project implementation, thereby, provide a general framework for national programs. This process will be compliance to conditions of Decree 72 to support MARD in establishing necessary systems for implementation of the national dam safety program.
Provincial level
Provincial People’s Committee of Quang Tri province assigns Department of Agriculture and Rural Development to take implementation responsibilities and established a PPMU to execute all activities in bidding, monitoring, resettlement plan, environmental and social plans in compliance with the project policies. PPMU will be supported by CPMU regarding technical, environmental and social aspects. The project implementation arrangement is:
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Figure 7‑1: Project implementation arrangement
(Source: Environmental and Social Management Framework, 2015)

7.4.2. Roles and responsibilities in environmental and social safeguard management

In the periodical monitoring process, PPMU will execute monitoring activities with the local environmental authorities to determine if the project implementation meets all the requirements in the environmental and social management framework, environmental and social impact assessment, and environmental and social management plan or not. This organization will conduct field study at different stages of the project to confirm that ESIA, ESMP are being conducted sufficiently. A monitoring report including environmental and social management issues will be included in the overall field study report. The assigned environmental and social specialists will be responsible to prepare monitoring reports quarterly and annually, reporting on the main activities of the project, outcomes and results of environmental management activities for all the investments of the project.
CPMU request PPMU to have environmental activities in compliance with the investments, including major mitigation measures, and repots of significant environmental issues occurred. PPMU has to include environmental aspect in all the reports prepared for WB.

The stakeholders have to have full understanding of implementation arrangement of ESMF in investment components of the project. This plays an important part in supporting and assessing their roles in monitoring, supervising, and assessing environmental impacts for subproject activities. The implementation arrangement of ESMF is summarized in the following figure.



Figure 7‑2: Implementation arrangement of safeguard policies
Details on roles and responsibilities of stakeholders relating to environmental and social management activities during implementation phase of the project are listed in the following table.
Table 7‑4 Roles and responsibilities of stakeholders

	Unit
	Responsibility

	Central Project Management Unit (CPMU)
	· CPMU, representing investment owner MARD, is responsible for overall monitoring of the project, including compliance of environmental and social safeguard policies of the project

· Responsible for preparing reports on environmental protection policies of the project to MARD and WB

· CPMU will be supported in the implementation of the project by a technical consultant. The technical consultant will prepare a system for monitoring the contents of environmental and social safeguard during the project implementation.

· A third-party independent monitoring will conduct regular assessment for project activities. The third-party independent monitoring will also assess the compliance in implementing project policies, and the implementation of safeguard instruments, including EMP/ECOP, RPF/RAP, EMDP, and GAP.

	Province Project Management Unit (PPMU)
	· PPMU is responsible for monitoring the implementation of the subproject, including the compliance to environmental policies of the subproject. PPMU is the end unit responsible for implementation of ESIA and environmental activities of the subproject during construction and operation phases.

· Specifically, PPMU will: (i) closely cooperate with local government regarding community participation during preparation and implementation phases; (ii) monitor the ESIA implementation, including the inclusion of ESMP in specific technical details and bidding documents and other contract documents; (iii) ensure that environmental management system is established and operated effectively; (iv) responsible for reporting the ESIA implementation to CPO, DARD, and WB.

	Environmental and social officer of PPMU (ES)
	· Environmental officers are responsible for monitoring the implementation of environmental and social safeguard policies of WV in all phases and activities of the subproject. Specifically environmental officers will be responsible for: (i) support PPMU to include ESMP into detailed technical designs, bidding documents and contracts with construction monitoring consultant; (ii) Support PPMU in monitoring ESMP in ESIA and RAP implementation in compliance with term of references, bidding documents and other contract documents with CSC if necessary; (iii) provide inputs for consultant selection; (iv) review reports by CSC and safeguard consultants; (v) conduct periodical field study; (vi) support PPMU in redressing environmental and resettlement issues of the project; and (vii) prepare environmental and social implementation contents according to subproject progress and report to CPMU and WB.

	Construction supervising consultant
(CSC)
	· CSC will maneuver the ES officers and be responsible for regular supervision and monitoring of construction activities, and to make sure that contractor activities are in compliance with environmental requirements in the contracts and ECOP. CSC will arrange sufficient number of qualified staffs (environmental engineers) with adequate knowledge on environmental protection and project management to conduct duties as required and monitor contractor’s activities.
· CSC will support PPMU in (i) report and maintain close coordination with the local community, and (ii) enhance capability regarding safeguard policies for construction contractors.

	Bidders
	Bidders will submit to PPMU the supplementary documents to be included in bidding document:
Environmental and Social Health and Safety (ESHS)

· Contractors will submit an ESHS to be applied to workers and sub-contractors, to ensure that environmental, social, health and safety duties are fulfilled in the contract

· In addition, contractors will specify how this ESHS is executed. This includes: how to include it in working condition/participation, trainings to be provided, monitoring methods, and how to deal with violations
Management scheme and implementation plan (MSIP) for risk management (ESHS)
· The contractors will submit the MSIP to manage the following ESHS risks:
· Traffic management plan to maintain safety for the local community in traffic;

· Water resources protection plan to prevent water pollution;

· Marking and protecting border strategy to prevent outside impacts;

· Strategy to obtain permit before construction activities, such as opening new rock or soil mine.

	Contractor(s)
	· Contractor has to arrange a safeguard officer to monitor the implementation of environmental and social mitigation measures as proposed in ESMP.
· Contractor has to submit to PPMU/CSC the implementation plan for approval, then carry out the C-ESMP, complying to specific condition of article 16.2, including the agreed MSIP.
· Contractor is required to appoint the individuals with suitable capability and experience to act as Safety and Environment Officer (SEO), who will be responsible for monitoring the MSIP to manage risks of ESHS

· Carry out activities to mitigate and reduce all the potential adverse impacts according to the described objectives in the C-ESMP
· Actively discuss with local people and propose actions to prevent the disturbance in construction phase

· Ensure that all staffs and workers understand their working procedure and duties in environmental management plan

· Report to PPMU and CSC about any arising problems and potential solutions

· Report to local government, PPMU and CSC in case of any environmental accidents and cooperate with stakeholders to solve the problems.

	Local government and community
	· The local community monitoring unit is established according to Decision 80/2005/QD-CP dated 18/04/2005 by the Prime Minister about community monitoring of investment. The commune level community monitoring unit has rights and responsibilities to monitor the construction activities and their impacts, ensure that the mitigation measures for the adverse impacts on the community are executed effectively. In case of any environmental issue arises and affect the community, they will notify CSC and/or PPMU.

	Province people’s committee (PPC) and Department of Agriculture and Rural Development (DARD)
	· Monitor the environmental protection activities in the construction component of the subproject, ensure that all policies and regulations of the government are complied to DARD, environmental and natural resources office of the districts will monitor the compliance to environmental requirements of the GoV.


7.4.3. Environmental compliance framework
Duties of contractors, SSEO and CSC mentioned in this document has to be included in Requirement of Investment Owner if not mentioned in SPD (section 7 of SPD).

a) Environmental duties of contractors
Firstly, contractors have to comply to mitigate the potential adverse impacts from construction activities of the project. Secondly, the mitigation measures in ESMP will be applied to prevent losses and annoyance to the local communities and the environment due to impacts during construction and operation phases.

Request the contractors to submit and apply C-ESMP complying to specific requirements of article 16.2 in the contract, including MSIP.

The recovery actions that cannot be applied in the construction phase will be applied when the construction is completed (and before handover of construction). Duties of the contractor include but not limited to:

· Comply to legal requirements related to environment, safety and community health
· Conduct work in contract limit and other bidding conditions

· Establish representative team of construction unit, participate in general supervision by SSEO of PPMU and CSC

· Cooperate with authorities to conduct periodical environmental monitoring as stated in ESIA content.

· Cooperate with PPMU to provide training on safeguard policies for staffs and workers

· Conduct recovery actions as guided by SSEO by PPMU and CSC

· If there is any incompliance or misconduct, contractor has to inspect and submit options to mitigate and apply measures to mitigate environmental impacts.

· Stop any problematic construction activities when being instructed by SSEO of PPMU and CSC. Propose and apply corrective measures and apply alter natives to reduce impacts on the environment. If the contractor does not comply to the aforementioned requirement, they will be suspended or receive penalty until the problem is solved and approved by SSEO of PPMU and CSC.

b) Environmental and Social Officer of contractor

Contractor is requested to assign authorized staffs, including safety, social ad environment officer of the contractor. SSEO has to be trained in environmental management and has to be provided with necessary skills to transfer knowledge for all workers being involved in the contract. SSEO will be responsible for monitoring the compliance of contractor to ESMP requirements and general environmental requirements. Duties of SSEO include but not limited to the following aspects:
· Executing field survey on environmental condition to assess the existing condition of the construction areas, equipment, construction methods related to pollution control and ensure that the mitigation measures for environmental impacts are applied fully;
· Monitor the compliance of environmental protection measures, pollution prevention and control measures, and requirements in the contract;

· Support the authorities in periodical environmental monitoring as required by ESIA
· Monitor the implementation of environmental mitigation measures;
· Prepare audit report for environmental conditions on construction sites;

· Consult contractor on environmental improvement, awareness, and measures to prevent immediate pollution;
· Propose appropriate mitigation for contractor if there is incompliance. Execute additional monitoring on the incompliance as guided by ES officer of PPMU and CSC;
· Notify contractor and SSEO (of PPMU and CSC) on environmental issues, submit C-ESMP to ES officer of PPMU and CSC and other agencies when needed.
· Store documents on all activities on construction sites that are related to environment.
c) Environmental and social monitoring during construction
During construction phase, competent CSC reporting to PPMU will execute environmental and social monitoring activities. CSC will assign ES officers for checking and monitoring all construction activities to ensure that mitigation measures selected in ESMP are conducted correctly, and the adverse environmental impacts of the subproject are mitigated. CSC will hire environmental monitoring engineers with adequate knowledge on project management and environmental and social protection to take required responsibilities on monitoring the implementation of contractor. Especially, ES officer of CSC will:
· Representing PPMU to review and assess whether the design meets requirements of mitigation and management measures in ESMP;

· Monitor ESMP system on the construction sites of the contractor, including implementation works, experiences, abilities to address environmental and social issues on the construction sites, and provide adjustments;

· Review the implementation of ESMP by the contractor; Audit and affirm environmental and social monitoring procedure, indicators, monitoring locations, equipment and results;

· Report on the implementation of ESMP to PPMU and prepare environmental and social monitoring report in construction phase.
d) Compliance to contract and regulations
The construction activities will not only comply to requirements on environmental protection and pollution control as stated in the contract, but also has to comply with Law on Environmental Protection and Pollution Control of the Government of Vietnam.
All the reports on construction methods will be submitted to CSC and PPMU Quang Tri for review regarding environmental protection and pollution control capability.

CSC and PPMU will also check the construction progress for any violation to environmental regulations and prevention of violations.
Contractors will scan the documents related to safety and safeguard officers of CSC and PPMU. The documents at least include construction progress report, update on construction methods, and request for permit/permit to exploit as regulated, and other required documents. SSEO of CSC and PPMU also has access to records of website at request.
After checking the documents, SSEO of PPMU and CSC will consult PPMU and contractor regarding any incompliance of contract terms and regulations on environmental protection and pollution control so they can proceed with follow-up actions. If SSEO of PPMU and CSC concludes that the application for permit or any actions in environmental protection and pollution control is not feasible for construction methods, or can lead to violations to requirements on environmental protection and pollution control, they will timely notify the contractor and PPMU.
e) Reporting
Together with progress report, the contractor also has to provide reports on ESHS statistics as stated in Appendix B of SPD. Concurrently, the contractor also has to notify PPMU immediately regarding any incident in these following categories with full details on the event within the agreed timing:
· Violation or potential violation to any law or international agreement;

· Any death or severe injury, including loss of time;

· Significant adverse impacts or losses to personal assets (i.e. road accidents, accidents due to flying rocks, working out of sites)
· Serious pollution to underground water or damages or deteriorate living environment or endangered and rare species (including protected areas); or

· Any accusation on sexual harassment or sexual violations, use of child labor, abuse or other violations related to children.
Table7‑5: Report procedure
	No
	Reported by
	Submit to
	Timing

	1
	Contractor
	CSC
	Immediately for specific issues and monthly for larger scale issues

	2
	CSC
	PPMU
	Immediately or monthly

	4
	Community monitoring unit
	PPMU
	When the community has any grievance regarding the implementation of safeguard policies of the subprojects

	5
	PPMU
	DARD and CPMU
	Every 6 months as regulated by environmental regulations of the Government

	6
	PPMU
	WB
	Every 6 months in compliance with section II of loan agreement


7.5. Grievance redress mechanism
The grievance redress mechanism (GRM) of the subproject is prepared based on requirements of WB, and grievance redress mechanism of the Government of Vietnam in order to address the issues between project owner and the local communities, especially the project affected people.
7.5.1. World Bank requirement
Grievance redress mechanism of WB: The individual and community if believes that a bank-funded project has adverse impact on their lives, can submit their grievance to the current subproject GRM or GRM of WB. This organization ensures that all the submitted grievance will be reviewed timely to resolve the issues related to the subproject. Any individual or organization affected by the project can submit their grievance to the independent inspection panel of WB to identify any possible losses due to incompliance to Bank’s policies and procedures. The grievance can be reviewed any time as the Bank concerns and the Management Bard is responsible to respond. For more information on how to submit a grievance to GRM of WB, please access www.inspectionpanel.org.

7.5.2. Grievance redress mechanism of the Government of Vietnam

In order to ensure that all APs’ grievances and complaints on any aspect of land acquisition, compensation and resettlement are addressed in a timely and satisfactory manner, and that all possible avenues are available to APs to air their grievances, a well-defined grievance redress mechanism needs to be established. All APs can send any questions to implementation agencies about their rights in relation with entitlement of compensation, compensation policy, rates, land acquisition and grievance redress. APs are not required to pay any fee during any of the procedures associated with seeking grievance redress including if resolution requires legal action to be undertaken in a court of law. This cost is included in the budget for implementation of RAPs.

The steps of Grievance Redress Mechanism are as follows:

· First Stage - Commune/Precinct/Town People’s Committees of 12 subproject communes (Trung Son commune, Gio My commune, Hai Chanh commune, Huong Tan commune, Khe Sanh town, Ben Quan town, Vinh Son commune, Vinh Chap commune, Vinh Hoa commune, Vinh Khe commune, Precinct 4, and Cam Tuyen commune): An aggrieved APs may bring his/her complaint to the One Door Department of the Commune/Ward People’s Committee, in writing or verbally. The member of CPC/WPC at the One Door Department will be responsible to notify the CPC/WPC leaders about the complaint for solving. 
The Chairman of the CPC/WPC will meet personally with the aggrieved APs and will have 30 days following the receiving date of the complaint to resolve it. The CPC/WPC secretariat is responsible for documenting and keeping file of all complaints handled by the CPC/WPC.

· Second Stage - At District People’s Committees (DPC) at 06 District/City in the subproject (Gio Linh district, Hai Lang district, Huong Hoa district, Vinh Linh district, Dong Ha city, Cam Lo district): If after 30 days the aggrieved affected household does not hear from the CPC, or if the APs is not satisfied with the decision taken on his/her complaint, the APs may bring the case, either in writing or verbally, to any member of the DPC or the DRC of the district. 

The DPC in turn will have 30 days following the receiving date of the complaint to resolve the case. The DPC is responsible for documenting and keeping file of all complaints that it handles and will inform the DRC of district of any decision made. Affected households can also bring their case to Court if they wish.

· Third Stage - At Province People’s Committee of Quang Tri province: If after 30 days the aggrieved PAP does not hear from the DPC, or if the PAP is not satisfied with the decision taken on his/her complaint, the PAP may bring the case, either in writing or verbally, to any member of the PPC or lodge an administrative case to the District People’s Court for solution. 

The PPC has 45 days within which to resolve the complaint to the satisfaction of all concerned. The PPC secretariat is also responsible for documenting and keeping file of all complaints that it handles. Affected households can also bring their case to Court if they want.
· Final Stage - Court of Law of Quang Tri province Decides: If after 45 days following the lodging of the complaint with the PPC, the aggrieved PAP does not hear from the PPC, or if he/she is not satisfied with the decision taken on his/her complaint, the case may be brought to a court of law for adjudication. Decision by the court will be the final decision.

Decision on solving the complaints must be sent to the aggrieved APs and concerned parties and must be posted at the office of the People’s Committee where the complaint is solved. After three days, the decision/result on solution is available at commune/ward level and after seven days at district level. In order to minimize complaints to the provincial level, PMU will cooperate with the District Resettlement Committee to participate in and consult on settling complaints.
Personnel: The Environmental and Resettlement staff assigned by PMU will formulate and maintain a database of the APs’ grievances related to the Project including information such as nature of the grievances, sources and dates of receipt of grievances, names and addresses of the aggrieved PAPs, actions to be taken and current status. In case of verbal claims, the reception board will record these inquiries in the grievance form at the first meeting with affected people.

7.5.3. Contractor and Construction Supervising Consultant
During the construction phase, the GRM will also be managed by the contractors and monitored by CSC. The contractors have to announce to the affected communities and commune regarding the readiness of their GRM to redress the grievances and issues related to the subproject. This activity will be executed via public consultation and information disclosure, in which the contractor will frequently communicate to the affected communities and related authorities. The meetings will be held on quarterly or monthly basis; the project information brochure will also be disclosed; Announcements will be delivered on the local medias; and announcements on coming activities will also be disclosed.
All the grievance and responding activities by contractors will be documented in monitoring reports of the subproject. Grievance and compensation inquiries can be submitted by the following methods:

· In person: directly to CSC and/or safeguard officer of the contractor or representative at the local office;

· In writing: by direct submission or grievance letter to specific addresses;

· By phone, fax, email: to CSC, safeguard officer or representative of the contractors.

After receiving the grievance, CSC and safeguard officer of the contractor or representative will register the grievance into document and record the incidents related to that specific grievance, until the grievance is resolved. Right after receiving the grievance, the grievance will be made into 4 copies. The original will be stored in the archive, one copy will be kept by safeguard officer of the contractor, 1 copy will be sent to CSC, and the final copy will be sent to PPMU Quang Tri within 24 hours of grievance receiving.

The information to be recorded in grievance document will include:

· Date and time of grievance

· Name, address and contact details of grievant;
· Short description of the grievance

· The responding actions to redress the grievance, including the contact person in each phase of the grievance redress process

· Date and time of contacts made in the grievance redress process

· Final decision to the grievance

· Date, time and method of announcement to the grievant

· Signature of the grievant when receiving the decision.

Small grievances will be decided within one week. Within 2 weeks (and every week afterward), written replies will be delivered to the grievant (by hand, post, fax, email), including details on the implementation procedure and process by time.

The main objective is to resolve the grievance in the fastest manner and via simplest means, involving the least possible people. Only when the issue cannot be redressed by the simplest method and/or within 15 days, the other authorities will be involved. Such case can occur when the damaged are grieved, the amount of compensation is inadequate, or the damage causes are identified.

7.6. ESIA implementation plan

7.6.1. ESIA implementation plan for contractors
· Immediately after signing the contract, based on the ESIA and construction plan of the subproject, construction plan prepared by CSC and approved by PPMU, the contractors have to prepare specific ESIA for the package and submit to PPMU for approval;

· After the specific ESIA is approved, the contractors have to carry out all the environmental and social mitigation measures;

· Information on ESIA will be disclosed and displayed at all work camps and working areas to disseminate information on the mitigation measures for the workers;

· Information centers are also set up at the construction site entrance, including address, representative, contact details of stakeholders for the local communities to access when needed

· Assign environmental and safety staff, provide adequate training on safety and environmental protection, worker health,…

· Survey and check the existing environmental status, report to CSC/PPMU if there are any notable environmental issues;

· Sign contracts with competent units to handle domestic and hazardous wastes, and to supply clean water for the construction sites;

· Manage workers and construction equipment and obtain new certificates in case of outdated.

· Implement the specific ESIA and update the ESIA as required and submit to PPMU if there is any adjustment before implementing;

· Coordinate with PPMU and CSC to promptly address the people’s grievance on environmental safeguards.

· Report the ESIA implementation on monthly basis.

7.6.2. Subproject commencement and staffing

The environmental and safety staff of the contractors have to receive adequate trainings on applicable policies and have to have certificate on work health and safety to work on the construction sites.

Provide training on work health and work safety for the workers and regularly check the implementation works on the construction sites.

7.7. Capacity training

Effective implementation of this Environment and Social Management Framework (ESMF) will require technical capacity in the human resource base of implementing institutions as well as logistical facilitation. Implementers need to understand inherent social and environmental issues and values and be able to clearly identify indicators of these. Even with existence of policies and laws such as the Law on Environment Protection 2015 evidence on the ground, still indicates that there is significant shortcoming in the abilities of local and district level stakeholders to correctly monitor, mitigate and manage environmental performance of development projects. 

Sufficient understanding of the mechanisms for implementing the ESMF will need to be provided to the various stakeholders implementing subprojects of DRSIP. This will be important to support the teams appreciate their role in providing supervision, monitoring and evaluation including environmental reporting on the project’s activities. 

During the subproject preparation, the overall capacity at central level and provincial level has been reviewed. There are few officials who have professional training and affiliation with safeguard operation. In order to ensure proper ESIA preparation, implementation and supervision, additional consultant support required both at provincial and central level during the project implementation phase. However, MARD will also support in developing its staff capacity on environmental and social issues utilizing the project technical assistance provision.

7.7.1. Existing capacity

Human capacity challenges for stakeholders involved in the implementation of the ESMF are of two types:

· Low technical capacity of current staff, and
· Inadequate (low) numbers of staff.
While adequacy in staffing requirements was found to be varied between the various stakeholders, there is very limited presence of directly trained and dedicated staff for environmental and social management purposes within institutions, in particular at the local levels. Staffs from other departments are usually assigned duties related to environmental and social management. As a result, sufficient knowledge on environmental and social management principles, project screening, impact mitigation, monitoring and follow up action was limited within most institutions. In many institutions, staffs have been retained for core activities leaving little if any human resources to directly oversee environmental and social management activities. As a result, this portfolio which in many cases is given little attention is handled by staff members not adequately conversant with it.

During the ESIA preparation, PPMU and safeguard consultant have collected information to assess the current human capacity of stakeholders:

· PPMU level: PPMU Quang Tri has had specialized staffs in environment and social, however, these staffs have academic background in water resources, land management, construction,..; There has been no environmental specialized officer. At the same time, these environmental officers often hold other responsibilities in construction, cadastral, water resources,... at the same time of environmental assignments;
· District level: The environmental departments at district level have their environmental specialized officers but they are often understaffed due to the large quantity of works and limited number of officers;

· Commune level: All 12 subproject communes have not had environmental specialized staffs; There are only cadastral officers taking environmental duties on the side. These officers have background on water resources, construction, or land management; There has been no environmental-background officer at commune management level.

· Community level: Head or deputy head of the hamlet and local people in the subproject communes only have basic knowledge on environmental issues, environmental protection. The understanding of environmental pollution is also limited at direct and observable phenomena, such as dust and emissions.

The existing human capacity at all levels regarding environmental protection is still limited in both staff quality and staff number. They have limited understanding on environmental issues, environmental protection methods, and monitoring requirements for the ESIA implementation, therefore, a capacity training is highly necessary to improve the efficiency of ESIA implementation.

7.7.2. Capacity training

The PPMU had executed other bank-funded projects, therefore, some officers of PPMU had certain understandings on requirements of safeguard policies by WB. PPMU had assigned officer to be responsible for safeguard policies of the subproject. This E&S officer has participated in the safeguard training by WB and CPMU in the inception phase of the project. However, capacity training has to be executed annually via technical supports of WB’s specialists concerning the new requirements on safeguard policies. The new requirements on environmental, social, health and safety will be included in the standard bidding document, and trainings on ESHS will be provided by safeguard officer of WB to E&S officer of PPMU, CSC, E&S staff of contractor right after maneuvered. PPMU will be responsible for providing capacity training with the supports from safeguard specialists of WB.

The capacity training programs will be executed in the beginning of subproject implementation to ensure that ESMP is correctly integrated in the bidding document. Technical supports have to be conducted by experienced and skillful staffs, under supervision of CSC, and comply to the TOR with specific references to achieving the requirements of investment owner in the standard bidding document.
Training on occupational safety and health
The TOR will be applied to provide trainings on occupational health and safety for all new workers to ensure that they have received information on basic work site regulations for all the on-site works, and personal safety to prevent any injury for themselves and coworkers.
The training will also include awareness on basic hazards, site-specific hazards, drills on safe conduct, and emergency responses to fire, evacuation, natural hazards. Any site-specific hazards or color codes in use will be considered to be included as part of the general training.
Training for visitor
If the visitors are allowed to access the hazardous areas, visitor training and control program will be established to ensure that the visitors do not enter the hazardous sites without being accompanied. 
Training for new contractors and workers
PPMU will ensure that all the workers and contractors, before commencing their work, are trained and received sufficient information regarding the risks and personal safety in relation to the work. The training will include:
· Understanding on materials, equipment and machines

· Understanding on the risks in operation and how to control them

· Potential health risks

· Warnings to prevent contact
· Hygienic requirement

· Use of protective clothing and gears

· Appropriate response to harsh conditions, incidents and accidents.
Basic occupational health and safety
A basic program and specialized programs will be provided when necessary to ensure that the workers understand the specific risks of their work. The general training will be provided to the managers, supervisors, workers and visitors of the sites containing risks.

Workers responsible for first aid and evacuation will receive special training to avoid unintentional damages to contact and health of themselves and their coworkers. The training includes risks of transmission of diseases via blood and other body fluid.
Via appropriate contract terms and monitoring, PPMU will ensure that the providers, as well as the contract workers and sub-contractors, are trained sufficiently before conducting the works.

PPMU will be responsible for cooperating with CSC and E&S officers of the contractors to hold the aforementioned training programs.[image: image28.png]International E&S
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Figure 7‑3: Capacity training system
The E&S firm hired by CPMU will lead the capacity building process. They will organize the capacity building training for PPMU and Provincial E&S consultant. Similarly, PPMU and Provincial E&S Consultant will organize orientation program for the contractors. The winning contractor is responsible for carrying out the training of workers to ensure proper occupational health and safety, better housekeeping and effective environmental management. 
7.8. Environmental monitoring program
7.8.1. Compliance monitoring

PPMU and CSC will monitor the compliance to the standards and regulations. PPMU and CSC will be responsible for monitoring contractor’s activities regarding implementation of the agreed mitigations. The results will be reported monthly.

The local governments and communities in 12 subproject communes will be responsible for monitoring activities pursuant to Environment Law 2014 and Decree 80/2005/CD-CP regulation on community monitoring.
In addition, environmental safeguard officer of the Contractor will be responsible for monitoring and report on daily basis regarding occupational safety and environmental conditions on the construction sites and report to CSC.

Detailed monitoring plan will be included in the construction plans. Budget for monitoring programs is included in implementation costs of ESMP.
7.8.2. Ambient environment monitoring
· Construction phase

Periodical monitoring:

Monitoring program for quality of ambient environment, such as air, soil and water quality, will provide useful information for the efficiency assessment of the pollution control measures. A systematic plan is recommended to ensure that the collected data is suitable for the intended purposes and to avoid collecting unnecessary data. This process, sometimes mentioned as data quality objective, identifies the objectives of data collection and decisions based on the data, as well as the outcomes of incorrect decision, timing, geological boundaries and required data quality for optimum decision-making. The ambient environment monitoring program will consider the following elements:
· Monitoring indicators: the monitoring indicators will be selected to reflect the pollutants of concern related to subproject activities.
· Baseline calculation: Before constructing the subproject, the ambient environmental quality in the subproject areas and nearby is monitored to assess the pollution level of the core pollutants to distinguish between the existing environmental conditions and the impacts related to the subproject.
· Types and frequency of monitoring: Data on quality of the ambient environment is established via monitoring program has to be representative for pollutants by the subproject in a timeline. Timing and frequency of monitoring can also be arranged as continuous to less frequent, monthly, quarterly, or annually.
· Monitoring location: Monitoring of ambient environmental quality can include monitoring of locations outside or at the boundaries of the subproject areas, as agreed by the investment owner, DONRE, or the cooperation of both agencies. The monitoring stations should be established based on the specific potential impact assessment to each receptor from the pollution source, included other aspects, such as location of the potentially affected communities.
· Sampling method and analyzing: The monitoring program should apply the national or international procedures to collect samples and analyze, such as the procedures issued by the International Standardization Organization (ISO). The sampling activities have to be conducted by or under the supervision of trained staffs. Sample analyze will be conducted by competent and authorized organizations. The quality assurance and quality control (QA/QC) for sampling and analyze have to be applied and proved by appropriate documents to ensure that the data quality is at least suitable for the intended use (for example, the detection limit should be lower than the concern level). The monitoring reports should include QA/QC documents.
Monitoring of noise can be conducted to establish the current noise level in the subproject areas, or to test the noise level in the operation phase. The noise monitoring program will be designed and executed by the trained specialists. Monitoring frequency has to be sufficient for data analysis and can be extended up to 48 hours, conducted by the noise monitoring equipment that can record noise level continuously in this period, or hourly, or more frequent, if possible (or include different time frames in a few days, including working day and weekend). The records of noise level depend on the monitoring signals as decided by the noise specialists. The equipment should be placed at 1.5m above the ground level and no less than 3m from any reflecting surfaces (for instance walls). In general, the noise limit is reflected by the ambient noise or the ground noise in case of no noise source operating.
Environmental monitoring in this phase include:
Table 7‑6: Environmental monitoring program during construction phase

	Environmental component
	Monitoring location
	Frequency
	Monitoring parameter
	Applicable national technical regulation
	Implementation responsibility

	Ambient air


	Measure and sample at 12 construction sites
	Every 6 months
	SO2, NOx, CO, TSP, PM10, PM 2.5.
	QCVN 05:2013/BTNMT
	PPMU

	Noise and vibration


	Measure and sample at 12 construction sites
	Every 6 months
	Noise (dBA)

Vibration
	QCVN 26:2010/BTNMT
	PPMU

	Surface water
	Measure and sample at 12 construction sites
	Every 6 months
	pH, DO, COD, BOD5, TSS, total N, oil, grease, total P, total coliform
	QCVN 08-MT: 2015/BTNMT


	PPMU


Table 7‑7: Monitoring locations during the construction phase

	No
	Reservoir
	Environment components
	Monitoring locations
	Symbol
	VN2000 Projection, central longitude 105, 6 degree

	
	
	
	
	
	X (m)
	Y (m)

	1
	Tram reservoir
	Air quality, noise
	Main dam
	KK1
	1892857
	708313

	
	
	
	Management road, section crossing the residential area
	KK2
	1892482
	708544

	
	
	
	Soil mine/Waste area
	KK3
	1893071
	708160

	
	
	Water 
	Water in the canal of the reservoir
	NM1
	1892787
	708315

	
	
	
	Water in the reservoir, area near the main dam construction
	NM2
	1892840
	708223

	2
	Co Kieng 2 reservoir
	Air quality, noise
	Main dam
	KK1
	1888533
	698945

	
	
	
	Transportation route, section crossing Khe Cat hamlet
	KK2
	1889011
	698531

	
	
	
	Soil mine and disposal site
	KK3
	1889666
	698127

	
	
	Water 
	Water in the reservoir, area near the soil mine and waste area
	NM1
	1889151
	699056

	
	
	
	Water canal
	NM2
	1889335
	699442

	3
	Khe Na reservoir
	Air quality, noise
	Main dam
	KK1
	1885387
	717098

	
	
	
	Management road, section crossing the residential area
	KK2
	1885234
	716971

	
	
	
	Soil mine/Waste area
	KK3
	1885510
	717293

	
	
	Water 
	Water in the canal of the reservoir
	NM1
	1885402
	717052

	
	
	
	Reservoir zone, near the construction of main dam
	NM2
	1885408
	717102

	4
	Khom 2 reservoir
	Air quality, noise
	Main dam
	KK1
	1882994
	701952

	
	
	
	Soil mine and disposal site
	KK2
	1882963
	701855

	
	
	
	Management road 2, section crossing the residential area
	KK4
	1882968
	702326

	
	
	Water 
	Water in the canal of the reservoir
	NM1
	1882797
	702128

	
	
	
	Water in the reservoir, area near soil mine
	NM2
	1882995
	701871

	5
	Duc Duc reservoir
	Air quality, noise
	Main dam
	KK1
	1878530
	712379

	
	
	
	Transportation route (inter-communal road), section crossing the residential area
	KK2
	187908
	712862

	
	
	
	Soil mine and disposal site
	KK3
	1877837
	711722

	
	
	Water 
	Water in the canal of the reservoir
	NM1
	1878610
	712485

	
	
	
	Soil mine/Waste area
	NM2
	1877813
	711822

	6


	Dap Hoi 1, 2 reservoirs
	Air quality, noise
	Main dam of Dap Hoi 1 reservoir
	KK1
	1877254
	723816

	
	
	
	Saddle dam 1
	KK2
	1878788
	723963

	
	
	
	Saddle dam 2
	KK3
	1877967
	723828

	
	
	
	Management road 2 section crossing the residential area
	KK4
	1878217
	725573

	
	
	Water 
	Water in Dap Hoi 1 reservoir
	NM1
	1878252
	723924

	
	
	
	Water in Dap Hoi 2 reservoir
	NM2
	1877305
	723723

	7
	Kinh Mon reservoir
	Air quality, noise
	Main dam
	KK1
	1876062
	715023

	
	
	
	Saddle dam 3
	KK2
	1875392
	715239

	
	
	
	Management road number 1, section crossing the residential area in Trung Son hamlet
	KK3
	1876245
	716203

	
	
	Water 
	Water in the reservoir, area near soil mine
	NM1
	1876050
	714.432

	
	
	
	Water in the canal (1.2 km to the East of the dam)
	NM2
	1.876.349
	715.455

	8
	Da Cua reservoir
	Air quality, noise
	Main dam
	KK1
	1861278
	711658

	
	
	
	Saddle dam
	KK2
	1861334
	711498

	
	
	
	Management road
	KK3
	1861095
	711864

	
	
	
	Water in the canal of the reservoir number 1
	NM1
	1861321
	711659

	
	
	
	Water in the reservoir number 2, construction site of Saddle dam
	NM2
	1861204
	711564

	9
	Reservoir Km6
	Air quality, noise
	Main dam
	KK1
	1858727
	718893

	
	
	
	Management road
	KK2
	1858860
	718630

	
	
	
	Soil mine/Waste area
	KK3
	1858635
	718894

	
	
	Water 
	Water in the reservoir, area near soil mine
	NM1
	1858629
	718869

	
	
	
	Water in the canal of the reservoir
	NM2
	1858788
	718922

	10
	Khom 7 reservoir
	Air quality, noise
	Main dam
	KK1
	1841609
	682024

	
	
	
	Management road 1 (right side)
	KK2
	1841468
	682083

	
	
	
	Soil mine/Waste area
	KK3
	1841632
	682065

	
	
	Water 
	Water in the reservoir, area near the main dam construction
	NM1
	1841620
	682002

	
	
	
	Water in the canal of the reservoir
	NM2
	1841569
	682005

	11
	Tan Vinh reservoir
	Air quality, noise
	Main dam
	KK1
	1842633
	682416

	
	
	
	Management road, at the intersection with West Hochhiminh road
	KK2
	1842846
	682766

	
	
	
	Soil mine/ disposal site
	KK3
	1842510
	682218

	
	
	Water 
	Water in the reservoir zone near main dam
	NM1
	1842646


	682374



	
	
	
	Water in the canal of the reservoir
	NM2
	1842700
	682428

	12
	Khe Muong reservoir
	Air quality, noise
	Main dam
	KK1
	1838089
	743946

	
	
	
	Management road, section crossing the residential area
	KK2
	1838640
	744037

	
	
	
	Soil mine/Waste area
	KK3
	1838058
	743589

	
	
	Water 
	Water in the canal of the reservoir
	NM1
	1838137
	744075

	
	
	
	Water in the reservoir zone near main dam
	NM2
	1838050
	743928


Incident monitoring:
The objective of this monitoring is to assess the pollution level to the soil or water sources due to sudden discharge of wastewater or oil into water sources and soil in the construction areas for timely decision making to control the environmental pollution and reduce environmental risks.

An incident monitoring plan will be prepared by CSC in the beginning phase of subproject implementation and submitted to PPMU for approval. This plan will identify the potential environmental risks due to accidents in waste discharge (wastewater and oil) to nearby water sources. This plan will also identify the staff and resources arrangement for this assignment.

· Operation phase
During operation phase, the 12 reservoir systems will be stabilized and there is little or no environmental impact. The environment of the subproject areas will return to the pre-project state – which contains no pollution. As a result, this phase does not require environmental monitoring. However, the reservoir management and operation units have to conduct monitoring program for exploitation and use of reservoir water as follows:

· Monitoring parameters:

· Water level;

· Discharge quantity to maintain minimum flow;

· Exploitation volume;

· Water quality in use.
· Monitoring methods: automatic monitoring, online monitoring.

Monitoring frequency: Regarding the water quality, data have to be updated into monitoring system within 05 days from the date of results returned.
7.8.3. Dam safety monitoring
After storing water and commence dam operation, the dam owners are responsible for monitoring dam safety. This activity will be carried out by competent independent experts, who are not involved in the study, design, construction or operation of the dams. In normal operation, periodic examinations, including safety checks before and after storm seasons, will be conducted pursuant to Decree number 72/2007/ND-CP on Dam safety management.
7.9. Cost estimation
Total costs for implementing ESIA are summarized in the following table. The costs of mitigation measures are included in construction costs.
Table 7‑8: Cost estimation for ESIA monitoring programs and capacity training
	No
	Work
	Cost (VND)

	1
	Environmental treatment systems
	234,450,000

	2
	Monitoring of ESIA implementation
	293,962,000

	3
	Capacity training programs
	210,000,000

	
	Total
	738,412,000


The following table represents the financial flows of environmental monitoring programs and capacity training for the implementation of the subproject:
Table 7‑9: Financial sources for ESIA implementation
	Work
	Element in the subproject
	Funding

	(a) Mitigation measures in construction phase
	As part of construction contracts
	WB

	(b) Monitoring safeguard policies during construction phase
	As part of CSC costs
	WB

	(c) PPMU activities in monitoring environmental safeguard policies
	As part of PPMU operation expenses
	Counterpart fund

	(d) Environmental quality monitoring
	Environmental monitoring expense
	WB

	(e) Capacity training for safeguard policies
	Training expenses
	WB


Table 7‑10 Summary Environmental and Social Management Plan
	Phase
	Environmental and social aspects
	Mitigation measure
	Location
	Applicable regulations
	Cost for mitigation
	Implementation unit
	Monitoring unit

	Preparation phase (pre-construction phase)

	
	Land clearance on the acquiring lands
	· Only clear the standing vegetation in the identified areas
· Reuse the plant waste as fuel

· Collect all the chopped plants that are not reused to transport to the local wasteland

· Replant the vegetation cover as soon as possible to maintain landscape, microclimatic condition, and habitats for animals
	Subproject areas
	
	Cost for compensation and assistance (included in RAP of the subproject)
	Affected households
	PPMU, DPC, CPC

	
	Acquiring 34.6 ha of land, including 4.7ha ha is household lands of 129 households i 12 communes and 29.9ha is public land.
	Pay compensation, allowance and resettlement support for the affected people for their losses of lands and asses. The execution of compensation and assistance will be compliance with the subproject’s Resettlement Action Plan
	All the affected areas
	Land law number 45/2013/QH13 and other applicable regulations
	Paid by investment owner; The estimated amount of compensation, assistance and resettlement of the subproject is 4.589 billion VND
	PPMU, District resettlement committee (DRC), CPC
	PPMU, CPC and local community

	
	Risks of unexploded ordnances
	Create safe distance and warning to local people in the process of clearing UXO in compliance with QCVN 01:2012/BQP – National technical regulation on UXO clearance, and QCVN 02:2008/BCT – national technical regulation on safety in transporting, use and disposal of industrial explosive.
	All the affected areas of the subproject
	QCVN 01:2012/BQP

QCVN 02:2008/BCT

Circular 146/2007/TT-BQP
	+ Cost for UXO clearance: 1.65 billion VND, paid by investment owner
	Investment owner
Quang Tri Military Leading Force

12 CPC
	PPMU

	
	Underground water pollution due to geological surveys
	After conducting geological surveys, designing consultant has to cover the holes and restore the surface to reduce impacts of runoff water into the holes
	All the affected areas of the subproject
	QCVN 09-MT: 2015
	Included in FS cost
	FS consultant
	PPMU

	Construction phase

	
	General and site-specific environmental and social adverse impacts related to the construction activities
	· ECOP
· Mitigation measures for site-specific impacts
	All the affected areas of the subproject, including construction sites, transportation routes, and soil mines
	Applicable laws, decrees, circulars and national technical regulations
ESHS guide by WBG
	Included in construction costs
	Contractor
	PPMU
ES consultant

SSEO of contractor

Independent monitoring consultant

DARD

Community monitoring unit

	Operation phase

	
	Risk of drowning
	· Setup signs and warning system for dangerous places in the reservoir areas
· Raise awareness on risk of drowning for local people living nearby
	Reservoir areas
	Official document on 5675/BGDDT-GDTC dated 30/11/2017
	Operation budget of the reservoirs
	Dam owner
	DARD

	
	Domestic wastes from reservoir operators and tourists
	· Minimize all activities generating solid waste and waste water

· No littering

· Wastes have to be collected and transported to the local wastelands

· Wastewater has to be collected in to detention ponds before discharging

· If operators regularly present at reservoir area, a self-compost toilet has to be constructed
	Reservoir area
	Decree 38/2015/NĐ-CP
	Operation budget of the reservoirs
	Dam owner
	DARD

	
	Reparation and maintenance works that may disrupt water supply
	· Notify the people living downstream about periodical maintenance

· Conduct repair and maintenance works as fast as possible and at the lowest water demand period
	Reservoir and downstream areas
	Decree 114/2018/NĐ-CP
	Operation budget of the reservoirs
	Dam owner
	DARD

	
	Regulating the reservoirs, discharge floods in storms, affecting the downstream area
	· Prepare emergency response plan as part of dam safety report
· Management and operation units of dams have to notify the local people about the flood discharge plans for active response

· In high-risk periods, such as storms and heavy rains, monitoring staffs have to present regularly at the reservoir to ensure proper monitor and supervision for water regulation

· Establish safety corridor for flood water discharge based on impact scenarios; Specific solutions are included in Dam safety report
	Reservoir and downstream areas
	Decree 114/2018/NĐ-CP
	Operation budget of the reservoirs
	Dam owner
	DARD

	
	Safety issues due to natural hazards
	· Operating units of the reservoirs will regularly inspect reservoir safety
· Conduct all operating activities in compliance to approved procedure to maintain safety of the reservoirs
· Operating units have to cooperate closely with CPC and local people to timey notify any risk related to dam safety to apply timely response

· Local people and government have to be ready for community-based emergency response plan

· Prepare forecast scenarios on impacts of dam break, relocation plan, solutions to protect lives and properties of the local people in emergency. Details are included in Dam Safety Report and EPP of the subproject
	Reservoir and downstream areas
	Decree 114/2018/NĐ-CP
	Operation budget of the reservoirs
	Dam owner
	DARD


8. PUBLIC CONSULTATION AND INFORMATION DISCLOSURE
8.1. Objectives of Public Information and Consultation

Disseminating information to people affected by the project and the involved agencies is an important part in the work of project preparation and implementation. The consultation with affected persons and the active participation of APs will reduce the potential conflict and risk of slowing the project. This allows the project to design a resettlement and rehabilitation program as a general development program, in accordance with the needs and priorities of affected people and therefore, maximizes economic and social efficiency of investment. Objectives of the information and community consultation program include:

(i) Ensuring that local competent authorities as well as representatives of affected persons will be involved in the planning and making decisions. The PPMUs will work closely with the district/commune PCs during the sub-project implementation. The participation of affected persons in implementation stage will be continued by requesting each district/commune to invite representatives of affected persons to play as members of the Council/Board of Compensation and Resettlement of the district and participate in resettlement activities (property evaluation, compensation and resettlement and monitoring). 

(ii) Sharing all information about planned work items and activities of the sub-project with the affected people. 
(iii) Collecting information on needs and priorities of affected persons as well as receive their response information on planned policies and activities.
(iv) Ensuring that affected persons can be informed fully the decisions which directly affect their income and living standard and they have the opportunity to participate in the activities and make decisions about issues directly affecting them. 
(v) Gaining the cooperation and participation of affected persons and communities in the project implementation activities. 
(vi) Ensuring the transparency in all activities of the project implementation.
(vii) Satisfying policies by WB (OP/BP 4.01) on Environmental Assessment, requiring that the PAPs and local government have to receive notices and be consulted during the preparation of environmental and social impact assessment.
8.2. Approach and implementation activities

Public meetings. During the preparation of ESIA, 2 public consultations had taken place with representatives of local government and local social political groups (CPC, Fatherland’s Front, Women Union, Farmer Union, cadastral officers, cooperative officer) and affected households.


Phase 1: ESIA team met project owner, technical consultant and related stakeholders to notify them on safeguard requirements of the subproject, collect useful information for ESIA preparation. The phase 1 consultation was conducted right after environmental and social screening process (July 2017).


Phase 2: Consultation phase 2 was conducted after completing the first ESIA draft. The ESIA team cooperated with the project owner and feasibility consultant to meet local communities, especially representatives of the affected households to inform them about:
· Project objectives and interventions

· Potential environmental and social impacts in the construction and operation phases of the project

· Proposed mitigations

Phase 2 consultation was conducted after the ESIA draft was completed and disclosed to the subproject communes.
Group discussion. 12 group discussions were conducted during the preparation of ESIA in 12 subproject communes. The participants in group discussion include representatives of affected communities, especially the sensitive groups such as vulnerable households. Group discussion was conducted as free, prior and informed consultation. The issues related to environmental and social impacts of the subprojects were presented and discussed publicly and freely.

Table 8‑1: Number of people participated in consultation and interviews during ESIA preparation
	Objects
	In-depth interviews
	FGD
	Consultation meetings

	1. Affected households (direct, indirect) and representatives of beneficiary households
	180 households (129 directly affected households & 51 beneficiary households
	12 sessions/12 communes
	180households/ 12 communes

	2. Management, operation officials
	12 individuals/12 communes
	
	24sessions/12 communes

	3. Local leaders & Social – political organizations, village head
	62 people/12 communes
	
	

	4. Irrigation officers (CPC)
	12 individuals/12 communes
	
	

	Total
	180 households and 86 officers
	12 FGDs
	
24consultation meetings with 180households and 86 officers


8.3. Consultation activities and results
8.3.1. Public consultation activities conducted in ESIA preparation
PPMU had issued Official Paper number 157/PPMU-KH dated 24/7/2017 to People’s Committees, Fatherland Front Committees of 12 subproject communes/towns/precinct (including: Trung Son, Gio My, Hai Chanh, Precinct 4, Vinh Khe, Vinh Chap, Vinh Hoa, Ben Quan, Vinh Son, Khe Sanh, Huong Tan, Cam Tuyen) about consultation on execution of the subproject “Dam Rehabilitation and Safety Improvement (WB8) Quang Tri province”
Consultation contents include:
· Consulting the local government and communities on existing conditions of 12 reservoirs in the subproject, existing environmental conditions of the construction areas and construction works;
· Consultation on potential impacts in the construction of the works, measures to prevent and mitigate adverse impacts, and incident responses;
· Consultation on environmental management and monitoring plans when executing subproject works.

After receiving official paper on consultation on the subproject execution from the PPMU, People’s Committees and Fatherland Front Committees of 12 subproject communes have considered and sent their official responses on the subproject implementation and its impacts.
8.3.2. Summary on public consultation meetings with affected communities
Representatives of PPMU and Environmental Consultant had arranged public consultation meetings with the directly affected communities at Office of People’s Committees of 12 subproject communes in the period from 31/07/2017 to 03/08/2017. All the meetings were held publicly.
Participants in consultation meetings include: representatives of the local government and social, political groups of 12 communes (People’s Committee, Fatherland Front Committee, Women Union, Farmer Union, Cadastral officer, cooperative officer) and households affected by the construction of the subproject.
Consultation meeting contents:
· PPMU and Environmental Consultant:
· Disclosing information on the project “Dam Rehabilitation and Safety Improvement (WB8)”
· Disclosing information on the subproject “Dam Rehabilitation and Safety Improvement (WB8), Quang Tri province”, environmental policies by Law of Environmental Protection Vietnam.

· Consulting the local government and communities on existing conditions of 12 reservoirs in the subproject, existing environmental conditions of the construction areas and construction works;

· Consultation on potential impacts in the construction of the works, measures to prevent and mitigate adverse impacts, and incident responses;

· Consultation on environmental management and monitoring plans when executing subproject works.

· 12 People’s Committees and households affected by the construction of the subproject:

· Presenting the existing conditions of the reservoirs, environmental quality of the subproject area;

· Proposing comments and recommendations regarding the rehabilitation and upgrade of the reservoirs;

· Opinions on the potential positive and adverse impacts of the subproject;

· Proposing mitigation measures to mitigate the adverse impacts, and measures to prevent and response to incidents.
The feedbacks from local government and the affected households in the consultation meetings were documented in written memorandums (Public consultation phase 1 memorandums are attached in Appendix 3).
8.4. Results of phase 1 consultation

8.4.1. Feedbacks from People’s Committees and project affected units
Table 8‑2: Feedbacks and recommendation of People’s Committees, Fatherland Front Committees of 12 subproject communes/towns/precinct
	No
	Commune
	Reservoir
	Feedbacks and recommendation of People’s Committees
	Feedbacks and recommendation of Fatherland Front Committees

	1
	Vinh Chap commune
	Tram reservoir
	· Executive report clearly identifies the impacts and mitigation measures of the subproject for the natural environment.

· People’s Committee of Vinh Chap commune agrees with contents of the Executive report of the subproject.

· Requesting the project owner to manage the wastes from the subproject pursuant to regulations, preventing environmental pollution in the area and in the commune.
	· Fatherland Front Committee of Vinh Chap commune agrees with the assessments of potential adverse impacts on the environment and the impacts on households having land acquired, impacts due to dust and noises from material transportation vehicles, and impacts on social security and environmental hygiene in the construction sites.
· Environmental mitigation measures by the subproject proposed in the report are suitable for the commune, feasible, able to minimize the impacts on the environment.

· In the construction phase, strictly pursuant to Law on Environmental Protection.

· Applying compensation and assistance policies to affected households in compliance to WB’s policies and the Government of Vietnam.

	2
	Vinh Khe commune
	Co Kieng 2 reservoir
	· People’s Committee of Vinh Khe commune agrees with the adverse impacts of the subproject on the environment and socioeconomic stateand has no further comment.

· Project owner considers and selects the appropriate routes and avoid high-traffic time when transporting materials.

· In the construction phase, strictly pursuant to Law on Environmental Protection.
	· Fatherland Front Committee of Vinh Khe commune agrees with the environmental impacts and mitigation measures proposed in Executive report of the subproject.

· Requesting the project ownert o fully and strictly conduct the environmental mitigation measures as proposed in the report.

· Project owner has to compensate if damage roads and infrastructures by construction activities.

	3
	Vinh Hoa commune
	Khe Na reservoir
	· People’s Committee of Vinh Hoa commune agrees with environmental impact assessment and mitigation measures proposed in the report.

· Requesting the project owner and construction units strictly conduct the executive methods as proposed.
· If the construction process of the subproject causes any adverse impact on the environment, deteriorates the natural environment and affects the local communities, the project owner has to take responsibilities to compensate and resolve the pollution.
	· Fatherland Front Committee of Vinh Hoa commune agrees with the environmental impacts presented in the Executive reportof the subproject and has no further comment.

· Environmental mitigation measures by the subproject proposed in the report are suitable for the commune, feasible, able to minimize the impacts on the environment.

· Requesting the project owner to manage the wastes from the subproject pursuant to regulations, preventing environmental pollution in the area and in the commune.

	4
	Ben Quan town
	Khom 2 reservoir
	· Adverse impacts of the subproject have been listed sufficiently and close to actual situations in the town.

· People’s Committee of Ben Quan town agrees with the impacts listed and assessed in the report.

· Requesting the project owner strictly conduct the mitigation measures to reduce impact on the environment, do not affect the natural environment and living conditions of local people in the subproject area and nearby.

· Project owner has to compensate if damage roads and infrastructures by construction activities.


	· Executive report has presented the adverse impacts of the subproject to the natural and socioeconomic environment in the subproject area during construction and operation phases.

· Prevention and mitigation measures for these impacts of the subproject are also presented in the Executive report, however, the details on solutions have not been specified.

· Project owner and construction units strictly conduct the executive methods as proposed.
· Requesting that the project owner has to compensate if damage roads and infrastructures by construction activities.

	5
	Vinh Son commune
	Duc Duc reservoir
	· Executive report has demonstrated the negative impacts of the subproject on the natural and social environment; The impacts have been listed sufficiently and close to actual situations in the town.

· People’s Committee of Vinh Son commune agrees with the mitigation measures presented in the Executive report of the subproject. However, Project owner should add more details and specific measures in the final report.

· Pursuant to regulations of Law on Environmental Protection 2014.

· Compensate and assist the affected households of the subproject in compliance with the policies of the Government of Vietnam and World Bank.
	· Fatherland Front Committee of Vinh Son commune agrees with the listed adverse impacts of the subproject “Dam Rehabilitation and Safety Improvement” (WB), Quang Tri province. These impacts are unavoidable, but they all occur at local level, can be reduced and addressed.

· Requesting Project owner and construction units strictly conduct the executive methods as proposed.
· In case the construction process of the subproject causes any environmental problems, damages the natural environment and affects the local people, project owner has to take responsibility and resolve the pollution.

	6
	Gio My commune
	Dap Hoi 1 reservoir, Dap Hoi 2 reservoir
	· People’s Committee of Gio My commune agrees with the adverse impacts and mitigation measures of the subproject for the natural and socioeconomic environment. However, these impacts should be assessed more specifically to be close to actual situations in the commune.

· Requesting the subproject to be executed on schedule, avoiding lengthening the adverse impacts on the environment, living and production activities of the local people.

· Project owner has to conduct all the mitigation measures proposed in the report.


	· Adverse impacts in the subproject execution include impacts on the natural environment and the society of the construction area.
· The impacts are listed in details. Fatherland Front Committee of Gio My commune completely agrees and has no further comment.

· Prevention and mitigation measures of the subproject have been presented specifically in the Executive report; however, the measures have not been specified and require further details.

· Project owner considers and selects the appropriate routes and avoid high-traffic time when transporting materials.

· Requesting that the project owner has to compensate if damage roads and infrastructures by construction activities.

	7
	Trung Son commune
	Kinh Mon reservoir
	· People’s Committee of Trung Son commune agrees with the environmental impacts and mitigation measures proposed in the Executive report of the subproject.

· Pursuant to regulations of Law on Environmental Protection.

· Requesting that all the environmental protection and treatment constructions have to be applied, do not affect the natural environment and local people of Trung Son commune and nearby.
· Project owner and construction units have to comply with the commitment on conducting mitigation measures for environmental pollution.
	· Fatherland Front Committee of Trung Son commune completely agrees with the contents, impacts and mitigation measures of the subproject for the natural environment and society that have been presented in the Executive report of the subproject.

· Project owner has to strictly apply mitigation measures for environmental pollution.

· In case the construction process of the subproject causes any environmental problems, damages the natural environment and affects the local people, project owner has to take responsibility and resolve the pollution.

	8
	Cam Tuyen commune
	Da Cua reservoir
	· Executive report has demonstrated the negative impacts of the subproject on the natural and social environment; The impacts have been listed sufficiently and close to actual situations in the town.

· Environmental mitigation measures by the subproject proposed in the report are sufficient, feasible, able to minimize the impacts on the environment and society.

· People’s Committee of Cam Tuyen commune completely supports the solutions proposed by the project owner in the Executive report.

· Project owner has to conduct all the compensation for resettlement of the affected households.

	· Executive report of the subproject has adequately summarized the impacts on the natural and social environment.

· Fatherland Front Committee of Cam Tuyen commune agrees with the environmental impacts and mitigation measures proposed in Executive report of the subproject.

· Prevention and mitigation measures of the subproject have been presented specifically in the Executive report; however, the measures have not been specified and require further details.

· Requesting the project owner to manage the wastes from the subproject pursuant to regulations, preventing environmental pollution in the area and in the commune.

	9
	Precinct 4
	Reservoir Km6
	· People’s Committee of Precinct 4agrees with the adverse impacts of the subproject on the environment and socioeconomic state. However, these impacts should be assessed more specifically.
· Environmental mitigation measures by the subproject proposed in the report are suitable for the commune, feasible, able to minimize the impacts on the environment and society.

· Requesting the project owner fully conduct the mitigation measures for environmental impacts and compensate and address pollution if the construction works have adverse impacts on the environment.
	· Fatherland Front Committee of Precinct 4agrees with the impacts and mitigation measures for environmental pollution as presented in the report.

· Project owner has to consider and select appropriate construction roads to avoid affecting residential areas.

· Requesting the project owner and construction units comply with the commitment to execute mitigation measures for environmental pollution
· Execute the project on schedule, ensure stable production activities for local people

· Implement the compensation policies for affected households.

	10
	Khe Sanh town
	Khom 7 reservoir
	· People’s Committee of Khe Sanh town agrees with environmental impact assessment proposed in the report.

· The construction methods presented in the report are feasible.
· Requesting the project owner and construction units strictly conduct the executive methods as proposed.
· Ensuring construction progress of the subproject.

· Implement the compensation policies for affected households.
	· Fatherland Front Committee of Khe Sanh town agrees with the environmental impacts presented in the Executive report of the subproject.

· Requesting the project owner to implement fully and on time the environmental prevention and treatment for pollution, do not affect the natural environment and living conditions of the local people.
· Project owner should fully conduct the mitigation measures for environmental impacts and compensate and address pollution if the construction works have adverse impacts on the environment.

	11
	Huong Tan commune
	Tan Vinh reservoir
	· People’s Committee of Huong Tan commune agrees that the adverse impacts are fully identified and close to actual situations in the commune, and also agrees with environmental impact assessment proposed in the report and has no further comment.

· Project owner considers and selects the appropriate routes and avoid high-traffic time when transporting materials.

· Requesting the project owner to compensate and repair if any infrastructure of the commune is damaged.
	· Fatherland Front Committee of Huong Tan commune agrees with the environmental impacts illustrated in the Executive report of the subproject.

· The proposed measures are highly feasible and effective in preventing and mitigating the adverse impacts.

· Requesting the project owner and construction units strictly conduct the executive methods as proposed.
· Requesting the project owner to implement the compensation and resettlement policies pursuant to regulations by the Government of Vietnam and World Bank.

	12
	Hai Chanh commune
	Khe Muong reservoir
	· People’s Committee of Hai Chanh commune agrees with the assessments on potential adverse impacts on the environment and society, and impacts on the households, on social security, and on environmental hygiene in the construction areas.

· Requesting the project owner strictly conduct the mitigation measures to reduce impact on the environment, do not affect the natural environment and living conditions of people in Hai Chanh commune and nearby.

· Project owner has to compensate if damage roads and infrastructures by construction activities.
	· Fatherland Front Committee of Hai Chanh commune agrees with the environmental impacts demonstrated in the Executive report of the subproject.

· Project owner has to strictly apply mitigation measures for environmental pollution.

· Requesting the project owner fully comply to environmental protection measures as regulated by Law on Environmental Protection.

· Project owner has to commit to fully apply the mitigation measures, and to closely cooperate with local government to execute the subproject in adequate manner.


8.4.2. Feedbacks from representatives of local people directly affected by the subproject
Feedbacks from representatives of local people directly affected by the subproject are summarized in the Table below:
Table8‑3: Feedbacks from representatives of local people in 12 subproject communes
	No
	Commune
	Reservoir
	Feedbacks and recommendations

	1
	Vinh Chap commune
	Tram reservoir
	· In the construction phase, the living conditions of people in the subproject area, specifically 2 hamlets Tay Son and Binh An, have to be protected.
· Local government and community agree with the execution of the subproject

· Requesting that the construction process minimizes the impacts on natural and socioeconomic environment, as well as households in the subproject areas.

· The reservoir zone needs to be dredged as it has been aggravated.

	2
	Vinh Khe commune
	Co Kieng 2 reservoir
	· Existing condition of the subproject area: there has been no environmental issue. The reservoir is used for fish farming and irrigation supply for Khe Cat hamlet and the commune in general. The execution of the subproject should minimize impacts on the environment and society.
· The execution of the subproject will affect some households living near the dam; Compensation and assistances should be paid for the households affected by the subproject.
· In the construction phase compensation and assistance should be paid if any asset of local people is affected.

· Ensure entitlement of the local people.

	3
	Vinh Hoa commune
	Khe Na reservoir
	· Local people and residents fully support the execution of the subproject and expect the project to be executed on schedule.
· Transportation route has a few households living nearby, the impacts on these households are small.
· Requesting the project owner to clearly identify the construction timing and ensure the works are on schedule and meet the required quality.
· Secure irrigation source for Don Due hamlet during construction phase.

· Apply mitigation measures for environmental pollution as proposed.

	4
	Ben Quan town
	Khom 2 reservoir
	· Support and expect the subproject to execute effectively and ensure construction safety for the town, especially for Khom 2 hamlet.
· The construction is currently severely degraded; The town has upgraded annually but not addressed the problems completely.
· Expect the subproject to be conducted to ensure dam and reservoir safety.
· Requesting the construction units to commit to restore and compensate if damage any infrastructure or road in the subproject area.

	5
	Vinh Son commune
	Duc Duc reservoir
	· The local government and community in Vinh Son commune completely agree with the implementation of the subproject.
· Ensure entitlements for affected people.

· Construction units have to commit to restore and compensate if damage any infrastructure or road in the subproject area.

	6
	Gio My commune
	· Dap Hoi 1 reservoir, Dap Hoi 2 reservoir
	· The project information has been disclosed to local government and community. We fully agree and support the subproject and expect the subproject to start construction.
· The construction process has to be identified clearly regarding timing, and to be executed on schedule; Minimizing adverse impacts to Thuy Khe hamlet, the area directly affected by the subproject
· Requesting the project owner to upgrade the access road.

· Implementing the mitigation measures for environmental pollution as proposed.

	7
	Trung Son commune
	Kinh Mon reservoir
	· The implementation of the subproject cannot avoid the adverse impacts on the environment; Please ensure environmental quality for the commune.
· Requesting project owner to return the surface after completing the subproject.
· Ensure quality of the environment and surface of road during the construction and completion of the subproject.

· Pay compensation and assistance for the households in Kinh Mon hamlet affected by the subproject;

· Upgrading the access road in the spillway discharge.

	8
	Cam Tuyen commune
	Da Cua reservoir
	· The local government and residents completely support the implementation of the subproject and expect the subproject to be executed on schedule, soon stabilize the water quality in the reservoir.

· The environmental issues, such as noise, dust,… have to be mitigated and minimized.

· Construction units have to commit to restore and compensate if damage any infrastructure or road in the subproject area.

· The construction activities should minimize their impacts on natural and socioeconomic environment, as well as impacts on households in Xuan My hamlet and nearby areas.

	9
	Precinct 4
	Reservoir Km6
	· The construction of the subproject may cause environmental pollution; however, the residential area locates far from the reservoir and will not be affected.

· The construction may affect standing assets (trees and crops); No household being affected on residential land.

· The construction has to be executed on schedule and ensure construction quality.

	10
	Khe Sanh town
	Khom 7 reservoir
	· TheKhom 7 reservoir area locates in residential and productive lands; Compensation and assistance should be paid for the affected households if they are affected by the subproject.

· Project owner considers and selects the appropriate routes when transporting the materials.
· Request to add an access road of 400m to the residential area.

	11
	Huong Tan commune
	Tan Vinh reservoir
	· Support the subproject and expect the construction to be upgraded for better water storage.
· The current condition of the subproject area is clean, no pollution presents; Request that construction works have to avoid causing environmental problems.

· Arranging disposal site for weathered soil at suitable place.

· Pay compensation and assistance pursuant to regulations of the government, especially for Tram hamlet as the area is directly affected by the subproject.

· Proposing to add a pumping station to better provide water for Tram hamlet.

	12
	Hai Chanh commune
	Khe Muong reservoir
	· Local government and residents in Vuc Ke hamlet completely agree with the execution of the subproject in the commune.
· Construction phase has to apply the required measures to protect the environment, minimize environmental pollution and impacts on the households in the subproject area.
· Keep the construction on schedule, avoid delayed progress leading to lack of irrigation in the downstream areas.

· Recommendation: if the dam height remains the same, the reservoir should be dredged to increase volume of water storage, and also provide soil for the subproject.


8.5. Results of phase 2 consultation

Representative of PPMU and environmental consultant had cooperated to hold public meetings with the communities directly affected by the subproject at the office of People’s Committees of 12 communes in the subproject areas in the period from 08/01/2018to11/01/2018 (Specific time and date of consultation are listed in Table8-3). The consultation meetings were held publicly.
Table 8‑4:Consultation meetings phase 2 at 12 subproject communes
	No
	Commune
	Reservoir
	Time of meeting

	1
	Hai Chanh commune
	Khe Muong reservoir
	At 8am on 08/01/2018

	2
	Trung Son commune
	Kinh Mon reservoir
	At 8am on 08/01/2018

	3
	Precinct 4
	Reservoir Km6
	At 2pm on08/01/2018

	4
	Vinh Chap commune
	Tram reservoir
	At 8am on 09/01/2018

	5
	Vinh Khe commune
	Co Kieng 2 reservoir
	At 8am on 09/01/2018

	6
	Vinh Hoa commune
	Khe Na reservoir
	At 2pm on 09/01/2018

	7
	Ben Quan town
	Khom 2 reservoir
	At 2pm on 09/01/2018

	8
	Huong Tan commune
	Tan Vinh reservoir
	At 8am on 10/01/2018

	9
	Vinh Son commune
	Duc Duc reservoir
	At 8am on 10/01/2018

	10
	Khe Sanh town
	Khom 7 reservoir
	At 2pm on 10/01/2018

	11
	Cam Tuyen commune
	Da Cua reservoir
	At 8am on 11/01/2018

	12
	Gio My commune
	Dap Hoi 1 reservoir, Dap Hoi 2 reservoir
	At 8am on 11/01/2018


Participants in consultation meetings include: representatives of the local government and social, political groups of 12 communes (People’s Committee, Fatherland Front Committee, Women Union, Farmer Union, Cadastral officer, cooperative officer) and households affected by the construction of the subproject.

· Consultation meeting contents:

· PPMU and environmental consultant:
· Disclosing the draft report of Environmental and Social Impact Assessment of the subproject
· Consulting local government on the contents of the draft report, regarding: current environmental and social conditions, potential impacts when executing the subproject; executive methods of mitigation measures to mitigate the adverse impacts of the subproject and maximize the benefits; Environmental and social management and monitoring plans; the participation of local governments and communities in the execution of the subproject;

· Consulting the local government and affected people regarding the execution of the subproject.
· People’s Committee of12 subproject communes and households affected by the subproject:

· Proposing comments and feedbacks regarding construction methods;

· Proposing additional opinions on potential adverse impacts in the subproject execution;

· Proposing additional mitigation measures to mitigate adverse impacts and to prevent, resolve incidents.

The feedbacks from local government and the affected households in the consultation meetings were documented in written memorandums (Public consultation phase 2 memorandums are attached in Appendix 3).

8.6. Information disclosure

According to OP 4.01 and the World Bank’s policy on access to information, the brief information on the subproject, such as subproject content, objectives, and potential adverse impacts have been disclosed to the local people, especially the PAPs, local government and non-government organizations during the preparation of the subproject to ensure that the locals participated in the subproject preparation. In the process of environmental and social impact assessment, the following information disclosure activities have been conducted:
a) Summary on subproject, such as subproject content, objectives, and potential adverse impacts, has been disseminated to the PAPs and local NGOs before conducting public consultation phase 1;
b) The ESIA draft was disclosed to the affected communities and local NGOs for review and feedbacks before conducting phase 2 consultation;
c) After the ESIA is cleared by WB and approved by Quang Tri PPC, the final report in Vietnamese will be disclosed on the project website, at offices of the subproject CPCs to ensure easy access for affected people and interest groups, and English version will be available on WB website prior to the subproject appraisal.

8.7. Commitments of Investment owner
After consultations with the local government, associations and communities affected by the subproject, Project owner has received the comments and feedbacks as mentioned above, and commits to fully conduct all the mitigation measures for environmental pollution, to seriously implement environmental and social management and monitoring plans (as described in Chapter 6) and to periodically report to responsible authorities.
Project owner commits to fully take into account the feedbacks from local governments and residents in subproject areas, commits to minimize the subproject impacts to the environment and health of the local people, to protect entitlements of the people in the execution of the subproject.
CONCLUSIONS, RECOMMENDATIONS, AND COMMITMENTS
1. Conclusions
The subproject “Dam Rehabilitation and Safety Improvement (WB8) Quang Tri province”, to be executed in 12 communes in 06 districts in Quang Tri province (Trung Son commune, Gio My commune(Gio Linh district); Hai Chanh commune (Hai Lang district); Precinct 4 (Dong Ha City); Vinh Khe commune, Vinh Chap commune, Vinh Hoa commune, Ben Quan town, Vinh Son commune(Vinh Linh district); Khe Sanh town, Huong Tan commune (Huong Hoa district); Cam Tuyen commune (Cam Lo district)), is in compliance with water resources scheme, improves safety for people living downstream of the reservoirs, and facilitates socioeconomic development for the local people. Concurrently, the subproject will also strengthen capacity in natural hazard prevention, preparation and mitigation at national, provincial, and local levels.
After the subproject enters operation phase, the construction safety will be secured and water storage, flood prevention will also be improved. In addition, due to the resolve of leaked intakes, the irrigation supply for agricultural production and household use will be raised to the initial designed level.

The stabilization of water supply for agricultural production will create opportunities for additional season and expansion of paddy land, thereby increase labor demand for female-suitable-jobs in the areas. On the other hand, the agricultural development will also create opportunities for other sectors, such as agricultural product processing.

The stable supply of clean water also creates opportunity for more people to have access to clean and stable water source. Clean water has lower level of metals and coliform than river and well water. As a result, the use of clean water for daily activities will help the local people to avoid diseases, such as skin allergy, digestive problems, diarrhea,…

However, during the construction phase, the project will cause some impacts on the nearby environment and society, such as:
Environmental impacts:

Air environment: Dust, emissions from construction activities, excavation and filling, from material transportation activities,… will affect the air quality of the areas. However, these impacts only occur in a short period of time. After the construction completes, these impacts will be diminished.
Noise, vibration: from construction vehicles and machines. However, since noises are transmitted in the air and reduced as the distance increases, and the subproject areas locate far away from residential areas, the impacts on local people are insignificant.

Water environment: Wastewater is mostly produced by construction activities and living activities of construction workers. If wastewater is not collected and treated appropriately, the risk of water pollution is increased.

The completion of this subproject will bring the following benefits to these areas:
· Improved protection for the local people living in the downstream area; Providing a stable irrigation source for production.

· Gradually improving environmental and socioeconomic conditions.
Social impacts:

The adverse impacts of the subproject on the society are unavoidable, however the project owner will cooperate with competent authorities and request the contractors to apply active mitigation measures to mitigate social impacts, apply environmental treatment, environmental and social management and monitoring plans as specifically demonstrated in Chapter 6.

The efficiency of mitigation of subproject adverse impacts on the environment and society does not only depend on the project owner but also requires the cooperation from the local communities, local governments, and authorities in general and environmental agencies specifically. Concurrently, changes in awareness toward environmental protection are also required, especially for the people living in the subproject areas.
The implementation of this subproject will bring more benefits than adverse impacts on the society: Securing water supply for agricultural production and living activities, creating more jobs and increasing income for the local people, thereby promoting socioeconomic development for the subproject areas. More importantly, the subproject will improve reservoir safety and better flood prevention for the downstream areas, ensure safety of thousands of people living in the downstream areas of the 12 subproject communes.
2. Recommendations
· Recommending the environmental protection agencies in Quang Tri province to cooperate with PPMU in the monitoring of mitigation measures, environmental monitoring plan in the preparation, construction and operation phase of the subproject.

· Recommending People’s Committees of 12 subproject communes to cooperate in the execution of the communication plan, information disclosure, and project execution plan so that the local people will understand and support the subproject. Concurrently, the subproject will raise public awareness on environmental and social issues, fully apply measures to mitigate adverse impacts of the subproject on the environment and society as proposed in ESIA, and propose the suitable policies for economic development after the subproject begins operating.

3. Commitments of Investment owner
Project owner commits to fully pursuant to legal basis regarding environmental protection, concurrently, commits to fully apply the environmental protection measures as proposed in this report.
In the execution phase of this project, PPMU commits to fully apply the environmental protection measures, specifically:
· Fully pursuant to the regulations on UXO clearance for all the construction sites before handing over the cleared sites to the construction contractors;

· Make sure that there is no grievance regarding land acquisition before commencing construction activities;

· Guarantee safety for the local people and workers throughout the construction phase;

· Strictly supervise the contractors’ activities to ensure that the agreed mitigation measures are fully executed.

· Apply mitigation measures for air pollution control to meet QCVN 05: 2013/BTNMT and noise level during the construction phase satisfies QCVN 26:2010/BTNMT

· Domestic wastewater: ensure collection and treatment in compliance with QCVN 14:2008/BTNMT (B).

· Collecting and treating solid waste, hazardous waste produced in the construction phase in compliance with hazardous waste management policies as issued with Circular number 36/2011/TT – BTNMT dated30/06/2014by Ministry of Natural Resources and Environment about regulation on hazardous waste management.
· Seriously implementing fire prevention and firefighting measures throughout the construction phase.

· Be responsible in front of environmental management agencies of the Central and local governments regarding environmental problems in the execution of the subproject “Dam Rehabilitation and Safety Improvement (WB8) Quang Tri province”.
· Implementing environmental recovery program after completing the project, including: planting trees in soil mine and other areas necessary; Cleaning up the affected roads and canals; Watering and cleaning the construction areas.
· Compensating and resolving environmental pollutions in case of environmental accidents occur due to the project execution.

· Be responsible for repairing and restoring the management and transportation roads to the local people that have been affected by construction activities.

· Project owner commits that the construction contractors will be responsible for fixing the damages on the roads caused by the construction process.

· Conducting periodical environmental management and monitoring plans;

· Air quality, noise: every 6 months with the parameters: temperature, humidity, wind speed, wind direction, dust, and noise.

· Surface water: every3 months with the parameters: temperature, pH, COD, BOD5, DO, SS, and Coliform.

· Preparing periodical environmental monitoring report every 6 months and submitting to Department of Natural Resources and Environment of Quang Tri province before the last day of each quarter.
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APPENDIX 1: COST ESTIMATION FOR ENVIRONMENTAL TREATMENT SYSTEMS
	No
	Treatment system
	Unit
	Quantity for 12 reservoirs
	Unit prices
	Cost estimation (VND)

	1
	Mobile toilets
	Toilet
	13
	5,000,000
	65,000,000

	2
	Solid waste bins
	Bin
	24
	800,000
	19,200,000

	4
	Fire extinguisher
	Unit
	37
	250,000
	9,250,000

	5
	Traffic and warning signs
	Set
	25
	600,000
	15,000,000

	6
	Work safety equipment
	Set
	360
	250,000
	90,000,000

	7
	Wastewater collection and treatment system
	System
	12
	3,000,000
	36,000,000

	Total
	234,450,000


APPENDIX2: ENVIRONMENTAL QUALITY MONITORING COSTS
Table 1: Monitoring locations
	No
	Reservoir
	Environment components
	Monitoring locations
	Symbol
	VN2000 Projection, central longitude 105, 6 degree

	
	
	
	
	
	X (m)
	Y (m)

	1
	Tram  reservoir
	Air quality, noise
	Main dam
	KK1
	1892857
	708313

	
	
	
	Management road, section crossing the residential area
	KK2
	1892482
	708544

	
	
	
	Soil mine/Waste area
	KK3
	1893071
	708160

	
	
	Water 
	Water in the canal of the reservoir
	NM1
	1892787
	708315

	
	
	
	Water in the reservoir, area near the main dam construction
	NM2
	1892840
	708223

	2
	Co Kieng 2 reservoir
	Air quality, noise
	Main dam
	KK1
	1888533
	698945

	
	
	
	Transportation route, section crossing Khe Cat hamlet
	KK2
	1889011
	698531

	
	
	
	Soil mine and disposal site
	KK3
	1889666
	698127

	
	
	Water 
	Water in the reservoir, area near the soil mine and waste area
	NM1
	1889151
	699056

	
	
	
	Water canal
	NM2
	1889335
	699442

	3
	Khe Na reservoir
	Air quality, noise
	Main dam
	KK1
	1885387
	717098

	
	
	
	Management road, section crossing the residential area
	KK2
	1885234
	716971

	
	
	
	Soil mine/Waste area
	KK3
	1885510
	717293

	
	
	Water 
	Water in the canal of the reservoir
	NM1
	1885402
	717052

	
	
	
	Reservoir zone, near the construction of main dam
	NM2
	1885408
	717102

	4
	Khom 2 reservoir
	Air quality, noise
	Main dam
	KK1
	1882994
	701952

	
	
	
	Soil mine and disposal site
	KK2
	1882963
	701855

	
	
	
	Management road 2, section crossing the residential area
	KK4
	1882968
	702326

	
	
	Water 
	Water in the canal of the reservoir
	NM1
	1882797
	702128

	
	
	
	Water in the reservoir, area near soil mine
	NM2
	1882995
	701871

	5
	Duc Duc reservoir
	Air quality, noise
	Main dam
	KK1
	1878530
	712379

	
	
	
	Transportation route (inter-communal road), section crossing the residential area
	KK2
	187908
	712862

	
	
	
	Soil mine and disposal site
	KK3
	1877837
	711722

	
	
	Water 
	Water in the canal of the reservoir
	NM1
	1878610
	712485

	
	
	
	Soil mine/Waste area
	NM2
	1877813
	711822

	6


	Dap Hoi 1, 2 reservoirs
	Air quality, noise
	Main dam of Dap Hoi 1 reservoir
	KK1
	1877254
	723816

	
	
	
	Saddle dam 1
	KK2
	1878788
	723963

	
	
	
	Saddle dam 2
	KK3
	1877967
	723828

	
	
	
	Management road 2 section crossing the residential area
	KK4
	1878217
	725573

	
	
	Water 
	Water in Dap Hoi 1 reservoir
	NM1
	1878252
	723924

	
	
	
	Water in Dap Hoi 2 reservoir
	NM2
	1877305
	723723

	7
	Kinh Mon reservoir
	Air quality, noise
	Main dam
	KK1
	1876062
	715023

	
	
	
	Saddle dam 3
	KK2
	1875392
	715239

	
	
	
	Management road number 1, section crossing the residential area in Trung Son hamlet
	KK3
	1876245
	716203

	
	
	Water 
	Water in the reservoir, area near soil mine
	NM1
	1876050
	714.432

	
	
	
	Water in the canal (1.2 km to the East of the dam)
	NM2
	1.876.349
	715.455

	8
	Da Cua reservoir
	Air quality, noise
	Main dam
	KK1
	1861278
	711658

	
	
	
	Saddle dam
	KK2
	1861334
	711498

	
	
	
	Management road
	KK3
	1861095
	711864

	
	
	
	Water in the canal of the reservoir number 1
	NM1
	1861321
	711659

	
	
	
	Water in the reservoir number 2, construction site of Saddle dam
	NM2
	1861204
	711564

	9
	Reservoir Km6
	Air quality, noise
	Main dam
	KK1
	1858727
	718893

	
	
	
	Management road
	KK2
	1858860
	718630

	
	
	
	Soil mine/Waste area
	KK3
	1858635
	718894

	
	
	Water 
	Water in the reservoir, area near soil mine
	NM1
	1858629
	718869

	
	
	
	Water in the canal of the reservoir
	NM2
	1858788
	718922

	10
	Khom 7 reservoir
	Air quality, noise
	Main dam
	KK1
	1841609
	682024

	
	
	
	Management road 1 (right side)
	KK2
	1841468
	682083

	
	
	
	Soil mine/Waste area
	KK3
	1841632
	682065

	
	
	Water 
	Water in the reservoir, area near the main dam construction
	NM1
	1841620
	682002

	
	
	
	Water in the canal of the reservoir
	NM2
	1841569
	682005

	11
	Tan Vinh reservoir
	Air quality, noise
	Main dam
	KK1
	1842633
	682416

	
	
	
	Management road, at the intersection with West Hochhiminh road
	KK2
	1842846
	682766

	
	
	
	Soil mine/ disposal site
	KK3
	1842510
	682218

	
	
	Water 
	Water in the reservoir zone near main dam
	NM1
	1842646


	682374



	
	
	
	Water in the canal of the reservoir
	NM2
	1842700
	682428

	12
	Khe Muong reservoir
	Air quality, noise
	Main dam
	KK1
	1838089
	743946

	
	
	
	Management road, section crossing the residential area
	KK2
	1838640
	744037

	
	
	
	Soil mine/Waste area
	KK3
	1838058
	743589

	
	
	Water 
	Water in the canal of the reservoir
	NM1
	1838137
	744075

	
	
	
	Water in the reservoir zone near main dam
	NM2
	1838050
	743928


Table 2: Environmental quality monitoring cost
	No
	Work content
	Unit
	Quantity
	Timing/number of monitoring
	Unit price (,)
	Cost

	A
	Monitoring parameter
	
	
	
	 
	287,112,000

	1
	Air quality
	
	
	
	 
	112,680,000

	-
	Temperature
	Sample
	36
	2
	24,500
	1,764,000

	-
	Humidity
	Sample
	36
	2
	24,500
	1,764,000

	-
	Wind speed and direction
	Sample
	36
	2
	49,000
	3,528,000

	-
	Dust
	Sample
	36
	2
	179,000
	12,888,000

	-
	SO₂
	Sample
	36
	2
	479,000
	34,488,000

	-
	CO
	Sample
	36
	2
	346,000
	24,912,000

	-
	NO₂
	Sample
	36
	2
	414,000
	29,808,000

	-
	Noise
	Sample
	36
	2
	49,000
	3,528,000

	2
	Water quality
	
	
	
	 
	174,432,000

	-
	pH
	Sample
	24
	4
	94,000
	9,024,000

	-
	DO
	Sample
	24
	4
	107,000
	10,272,000

	-
	COD
	Sample
	24
	4
	263,000
	25,248,000

	-
	BOD5
	Sample
	24
	4
	208,000
	19,968,000

	-
	SS
	Sample
	24
	4
	191,000
	18,336,000

	-
	Coliform
	Sample
	24
	4
	954,000
	91,584,000

	B
	Other costs
	
	
	
	
	6,850,000

	-
	Reports (9 reports for 9 monitoring + 1 mid-term report + 1 final report)
	Report
	11
	1
	500,000 
	5,500,000

	-
	Stationary costs
	Lump-sum
	1
	9
	150,000 
	1,350,000

	
	Total cost
	
	
	
	 
	293,962,000


Remarks: The cost estimation is prepared based on monitoring prices for ambient air, surface water, soil, underground water applicable in Quang Tri province, issued with Decision number 2841/QĐ-People’s Committee of dated 23/12/2015 by People’s Committee of Quang Tri Province
APPENDIX3: CONSULTATION MEMORANDUMS
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APPENDIX4: FIELD STUDY AND CONSULTATION PHOTOGRAPHS
1. Kinh Mon reservoir – Trung Son commune – Gio Linh district
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	Main dam
	Downstream face of the main dam
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	Taking air samplespillway area
	Taking reservoir water sample
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	Public consultation atTrung Son CPC


2. Khe Muong reservoir – Hai Chanh commune – Hai Lang district
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	Main dam
	Spillway
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	Taking reservoir water sample
	Taking soil sample
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	Taking air sampleon dam top
	Public consultation meeting


3. Reservoir Km6 – Precinct 4 – Dong Ha city
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	Main dam
	Upstream face of the main dam
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	Taking air sampleMain dam
	Taking water sample in the cana
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	Taking reservoir water sample
	Public consultation meeting


4. Co Kieng 2 reservoir – Vinh Khe commune – Vinh Linh district
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	Main dam
	Spillway
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	Taking air sampleon spillway
	Taking underground water sample
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	Interviewing local people
	Public consultation meeting


5. Khom 7 reservoir – Khe Sanh town – Huong Hoa district
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	Main dam
	Downstream face of the main dam
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	Taking air sampleMain dam
	Taking reservoir water sample
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	Public consultation meeting


6. Tram reservoir – Vinh Chap commune – Vinh Linh reservoir
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	Upstream dam face
	Spillway
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	Taking air sampleon transportation road
	Taking water sample in the inlet
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	Interviewing local people


7. Khe Na reservoir – Vinh Hoa commune – Vinh Linh district
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	Main dam
	Downstream face of the main dam
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	Taking air sampleMain dam
	Taking soil sample in productive field
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	Taking underground water sample in local household
	Public consultation meeting


8. Khom 2 reservoir – Ben Quan town – Vinh Linh district
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	Main dam
	Upstream face of the main dam
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	Taking water sample
	Taking air sample
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	Taking underground water sample at a local household
	Public consultation meeting in Ben Quan town


9. Dap Hoi 1, 2 reservoirs – Gio My commune – Gio Linh district
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	Main dam
	Spillway
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	Taking air sampleMain dam
	Taking reservoir water sample
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	Taking soil sample in the beneficiary productive field
	Public consultation meeting


10. Duc Duc reservoir – Vinh Son commune – Vinh Linh district
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	Main dam
	Upstream face of the main dam
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	Transportation route
	Taking reservoir water sample
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	Taking air sample at theMain dam
	Public consultation meeting


11. Tan Vinh reservoir – Huong Tan commune – Huong Hoa district
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	Main dam
	Downstream face of the main dam
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	Taking air sampleon the main dam
	Taking reservoir water sample
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	Interviewing local people


12. Da Cua reservoir – Cam Tuyen commune – Cam Lo district
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	Main dam
	Upstream face of the main dam
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	Taking air sample at Main dam
	Taking reservoir water sample
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	Taking soil sample


APPENDIX5: ENVIRONMENTAL MONITORING LOCATIONS
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Figure1: Location for environmental quality monitoringTram reservoir
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Figure2: Location for environmental quality monitoringCo Kieng 2 reservoir
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Figure 3: Location for environmental quality monitoringKhe Na reservoir
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Figure 4: Location for environmental quality monitoringKhom 2 reservoir
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Figure 5: Location for environmental quality monitoringDuc Duc reservoir
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Figure 6: Location for environmental quality monitoringDap Hoi 1, 2 reservoirs
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Figure 7: Location for environmental quality monitoringKinh Mon reservoir
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Figure 8: Location for environmental quality monitoring Da Cua reservoir
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Figure 9: Location for environmental quality monitoringReservoir Km6
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Figure 10: Location for environmental quality monitoringKhom 7 reservoir
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Figure 11: Location for environmental quality monitoringTan Vinh reservoir
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Figure 12: Location for environmental quality monitoringKhe Muong reservoir
APPENDIX 6: ENVIRONMENTAL MONITORING RESULTS
Table 1: Air and noise monitoring results
	No
	Reservoir
	Sample
	Conditions of air environment

	
	
	
	Microclimate
	Air quality
	Noise level (dBA)

	
	
	
	Temperature

(˚C)
	Humidity

(%)
	Wind direction
	Wind speed

(m/s)
	TSP 

((g/m3)
	CO

((g/m3)
	SO2

((g/m3)
	NO2

((g/m3)
	Leq
	Lmax
	Lmin

	1
	Tram  reservoir
	KK1
	28.3
	77.2
	SW
	3.7
	12
	1,060
	8
	9
	50.6
	62.3
	45.4

	
	
	KK2
	33.0
	70.5
	SW
	2.6
	34
	2,560
	16
	15
	67.2
	75.6
	56.8

	
	
	KK3
	31.4
	74.3
	SW
	3
	28
	2,315
	14
	13
	51.0
	70.6
	47.5

	
	
	KK4
	28.1
	78.0
	SW
	2.7
	10
	1,010
	7
	8
	50.4
	63.4
	42.4

	2
	Co Kieng 2 reservoir
	KK1
	27.6
	71.0
	SW
	2.7
	10
	1,027
	12
	13
	53.2
	61.6
	47.4

	
	
	KK2
	31.0
	73.2
	SW
	2.5
	8
	870
	10
	14
	47.2
	58.6
	36.8

	
	
	KK3
	28.7
	68.3
	SW
	2.0
	23
	2,403
	15
	21
	60.2
	75.6
	54.5

	
	
	KK4
	27.3
	74.0
	SW
	2.3
	9
	954
	9
	11
	52.3
	60.4
	46.6

	3
	Khe Na reservoir
	KK1
	29
	74.2
	SW
	3.2
	10
	1,254
	10
	13
	52.4
	60.3
	45.4

	
	
	KK2
	31.6
	67.5
	SW
	2.6
	31
	2,740
	24
	27
	66.2
	75.6
	54.8

	
	
	KK3
	28.7
	75.3
	SW
	2.7
	8
	1,103
	9
	10
	48.3
	62.4
	43.4

	
	
	KK4
	30.6
	69.4
	SW
	2.4
	15
	1,240
	11
	15
	65
	75.8
	53.2

	QCVN 05:2013/BTNMT (1h)
	-
	-
	-
	-
	300
	30,000
	200
	350
	-
	-
	-

	QCVN 26:2010/BTNMT

(6h-21h)
	-
	-
	-
	-
	-
	-
	-
	-
	70


Table 2: Air and noise monitoring results (cont.)
	No
	Reservoir
	Sample
	Conditions of air environment

	
	
	
	Microclimate
	Air quality
	Noise level (dBA)

	
	
	
	Temperature

(˚C)
	Humidity

(%)
	Wind direction
	Wind speed

(m/s)
	TSP 

((g/m3)
	CO

((g/m3)
	SO2

((g/m3)
	NO2

((g/m3)
	Leq
	Lmax
	Lmin

	4
	Khom 2 reservoir
	KK1
	27
	72
	SW
	3.2
	6
	780
	11
	14
	53.2
	61.6
	47.4

	
	
	KK2
	28.5
	72.7
	SW
	2.3
	8
	1,040
	12
	16
	57.2
	65.6
	36.8

	
	
	KK3
	31.4
	68
	SW
	2
	13
	2,354
	17
	23
	61.7
	75.4
	43.5

	
	
	KK4
	32
	67.4
	SW
	1.6
	21
	3,212
	24
	27
	64.3
	77
	45.6

	
	
	KK5
	27.2
	73.1
	SW
	2.6
	5
	750
	9
	13
	52.7
	60
	45.9

	5
	Duc Duc reservoir
	KK1
	31.4
	76.0
	SW
	3.0
	12
	1,200
	8
	11
	54.1
	60.3
	4.7

	
	
	KK2
	32.7
	65.7
	SW
	2.4
	23
	2,407
	20
	24
	64
	72.3
	56.5

	
	
	KK3
	33.2
	62.6
	SW
	2.0
	120
	3,520
	34
	36
	67.4
	74.6
	52.5

	
	
	KK4
	30.0
	77.43
	SW
	2.8
	15
	870
	16
	7
	46.3
	60
	42.8

	6
	Dap Hoi 1 reservoir. Dap Hoi 2 reservoir
	KK1
	30
	70.6
	SW
	2.4
	20
	2,250
	14
	16
	54.1
	67.6
	46.3

	
	
	KK2
	32
	72
	SW
	2.5
	23
	2,860
	16
	22
	64.2
	76.5
	52.8

	
	
	KK3
	33.2
	73.7
	SW
	1.2
	26
	3,360
	20
	25
	54.3
	72.6
	48.5

	
	
	KK4
	33.6
	65.7
	SW
	1.5
	30
	3,400
	27
	28
	62.5
	74.3
	52.4

	
	
	KK5
	33.7
	67
	SW
	1.3
	28
	3,706
	26
	30
	63
	75.4
	53

	
	
	KK6
	30
	70.8
	SW
	2
	18
	2,240
	13
	15
	53.8
	67.3
	45

	QCVN 05:2013/BTNMT (1h)
	-
	-
	-
	-
	300
	30,000
	200
	350
	-
	-
	-

	QCVN 26:2010/BTNMT (6h-21h)
	-
	-
	-
	-
	-
	-
	-
	-
	70


Table 3: Air and noise monitoring results (cont.)
	No
	Reservoir
	Sample
	Conditions of air environment

	
	
	
	Microclimate
	Air quality
	Noise level (dBA)

	
	
	
	Temperature

(˚C)
	Humidity

(%)
	Wind direction
	Wind speed

(m/s)
	TSP 

((g/m3)
	CO

((g/m3)
	SO2

((g/m3)
	NO2

((g/m3)
	Leq
	Lmax
	Lmin

	7
	Kinh Mon reservoir
	KK1
	32.8
	71.6
	SW
	8.4
	15
	1,250
	12
	11
	64.1
	79.3
	58.3

	
	
	KK2
	32.3
	72.8
	SW
	7.6
	14
	1,170
	13
	10
	59.2
	76.5
	54.8

	
	
	KK3
	31.5
	73.4
	SW
	7.2
	12
	1,120
	15
	13
	54.3
	72.6
	48.5

	
	
	KK4
	33.6
	65.7
	SW
	2.5
	45
	3,260
	27
	22
	67.5
	82.3
	60.4

	
	
	KK5
	32.0
	67.0
	SW
	6.2
	18
	1,330
	14
	15
	61.3
	81.4
	56

	
	
	KK6
	31.3
	70.0
	SW
	4.2
	10
	970
	9
	12
	61.7
	78.2
	57.5

	8
	Da Cua reservoir
	KK1
	27.5
	77
	SW
	3
	16
	1,105
	14
	16
	47.3
	62
	34.7

	
	
	KK2
	27.8
	67
	SW
	3.2
	22
	1,420
	17
	20
	54.6
	73.7
	44.5

	
	
	KK3
	28.0
	72
	SW
	2.4
	24
	1,320
	21
	17
	57.4
	76.7
	44.5

	
	
	KK4
	28.2
	71
	SW
	2.3
	26
	1,370
	20
	19
	55
	75.2
	46.8

	
	
	KK5
	27.1
	80
	SW
	2,8
	14
	996
	14
	15
	47
	61.5
	34

	9
	Reservoir Km6
	KK1
	31.3
	75.2
	SW
	4.7
	16
	1,140
	12
	10
	44.6
	62.3
	35.4

	
	
	KK2
	33.2
	72.6
	SW
	2.5
	30
	3,405
	14
	13
	62.2
	76.5
	54.8

	
	
	KK3
	32.0
	72.0
	SW
	3.2
	22
	2,230
	17
	15
	53.4
	74.6
	42.5

	
	
	KK4
	28.0
	76.5
	SW
	2.6
	13
	1,720
	15
	11
	52.6
	67.4
	43.4

	QCVN 05:2013/BTNMT (1h)
	-
	-
	-
	-
	300
	30,000
	200
	350
	-
	-
	-

	QCVN 26:2010/BTNMT

(6h-21h)
	-
	-
	-
	-
	-
	-
	-
	-
	70


Table 4: Air and noise monitoring results (cont.)
	No
	Reservoir
	Sample
	Conditions of air environment

	
	
	
	Microclimate
	Air quality
	Noise level (dBA)

	
	
	
	Temperature

(˚C)
	Humidity

(%)
	Wind direction
	Wind speed

(m/s)
	TSP 

((g/m3)
	CO

((g/m3)
	SO2

((g/m3)
	NO2

((g/m3)
	Leq
	Lmax
	Lmin

	10
	Tan Vinh reservoir
	KK1
	27.4
	78
	SW
	4.5
	8
	950
	9
	10
	46.1
	58.3
	35.7

	
	
	KK2
	30.0
	71.7
	SW
	2.6
	20
	2,210
	16
	18
	55.2
	72.3
	42.5

	
	
	KK3
	28.2
	76
	SW
	3.4
	11
	1,304
	10
	9
	44.7
	60.6
	42.5

	
	
	KK4
	31.5
	68.4
	SW
	2.0
	18
	1,820
	13
	17
	58.3
	72
	45.8

	11
	Khom 7 reservoir
	KK1
	26.4
	74.2
	SW
	3
	7
	856
	10
	13
	53.2
	61.6
	47.4

	
	
	KK2
	31.5
	68.2
	SW
	2.2
	13
	2,071
	12
	16
	57.2
	65.6
	36.8

	
	
	KK3
	26.1
	74.8
	SW
	3.2
	6
	1,135
	11
	12
	53
	61.3
	43.5

	
	
	KK4
	32.6
	66.0
	SW
	1.5
	22
	2,980
	15
	20
	64.3
	73.4
	46.6

	12
	Khe Muong reservoir
	KK1
	32.0
	73.0
	SW
	4.4
	20
	1,129
	14
	13
	43.1
	50.3
	38.3

	
	
	KK2
	32.6
	71.0
	SW
	4.6
	34
	3,203
	16
	20
	59.2
	76.5
	54.8

	
	
	KK3
	31.5
	72.0
	SW
	4.2
	23
	1,159
	15
	16
	44.3
	52.6
	37.5

	
	
	KK4
	33.0
	66.7
	SW
	2.5
	30
	2,460
	18
	17
	57.5
	62.3
	45.4

	QCVN 05:2013/BTNMT (1h)
	-
	-
	-
	-
	300
	30,000
	200
	350
	-
	-
	-

	QCVN 26:2010/BTNMT

(6h-21h)
	-
	-
	-
	-
	-
	-
	-
	-
	70


Source: ISC (Samples taken and analysed on 31/07/2017)

Remarks: - QCVN 05:2013/BTNMT: National Technical Regulation on ambient air quality

     - (*): QCVN 26:2010/BTNMT: National Technical Regulation on noise; “-“ Not specified.
Table 5: Water quality results
	No
	Parameter
	Unit
	Reservoir
	QCVN 08-MT:2015/BTNMT

(column B1)

	
	
	
	Tram reservoir
	Co Kieng 2 reservoir
	Khe Na reservoir
	Khom 2 reservoir
	

	
	
	
	NM1
	NM2
	NM1
	NM2
	NM1
	NM2
	NM1
	NM2
	

	1
	pH
	-
	6.0
	7.3
	7.4
	6.3
	6.3
	7.5
	6.2
	7.2
	5.5 - 9

	2
	BOD5
	mg/l
	5
	12
	14
	8
	7
	13
	8
	14
	15

	3
	COD
	mg/l
	9.3
	23
	27
	15
	13
	24
	17
	22
	30

	4
	DO
	mg/l
	5.0
	4.2
	2.5
	4.3
	6.4
	4.0
	4.3
	6.6
	≥ 4

	5
	TSS
	mg/l
	12
	46
	42
	23
	10
	35
	10
	25
	50

	6
	Total P
	mg/l
	0.26
	0.24
	0.21
	0.25
	0.19
	0.2
	0.15
	0.22
	-

	7
	Total N
	mg/l
	2.2
	4.7
	3.5
	2.6
	1.5
	3.7
	1.1
	1.4
	-

	8
	Ammonia
	mg/l
	0.3
	0.6
	1.6
	0.27
	0.17
	0.43
	0.2
	0.7
	0.9

	9
	Nitrate
	mg/l
	1.5
	4.4
	2.3
	1.6
	0.8
	3.2
	0.4
	1.8
	10

	10
	As
	mg/l
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	0.05

	11
	Hg
	mg/l
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	0.001

	12
	Zn
	mg/l
	0.3
	0.7
	0.4
	0.2
	0.12
	0.4
	0.24
	0.56
	1.5

	13
	Pb
	mg/l
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	0.05

	14
	Fe
	mg/l
	0.6
	1.0
	0.5
	1.4
	0.52
	1.2
	0.3
	0.7
	1.5

	15
	Total Cr
	mg/l
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	0.5

	16
	Coliform
	MPN/100 ml
	2,310
	3,450
	4,210
	3,056
	1,407
	3,706
	2,365
	3,760
	7,500


Table 6: Water quality results (cont.)
	No
	Parameter
	Unit
	Reservoir
	QCVN 08-MT:2015/BTNMT

(column B1)

	
	
	
	Duc Duc reservoir
	Dap Hoi 1 reservoir + Hoi 2 reservoir
	Kinh Mon reservoir
	Km6
	

	
	
	
	NM1
	NM2
	NM1
	NM2
	NM3
	NM4
	NM1
	NM2
	NM3
	NM1
	NM2
	

	1
	pH
	-
	5.8
	7.0
	6.5
	7.3
	6.4
	6.4
	6.5
	6.7
	6.8
	7.4
	6.3
	5.5 - 9

	2
	BOD5
	mg/l
	6
	11
	6
	12
	5
	5
	4
	5
	7
	14
	8
	15

	3
	COD
	mg/l
	12
	22
	8.4
	18.2
	8.3
	8.3
	7.3
	7.7
	8.2
	27
	15
	30

	4
	DO
	mg/l
	7.4
	4.6
	6.2
	8.0
	5.8
	5.8
	6.6
	6.9
	6.2
	2.5
	4.3
	≥ 4

	5
	TSS
	mg/l
	13
	30
	16
	34
	21
	21
	22
	25
	23
	42
	23
	50

	6
	Total P
	mg/l
	0.18
	0.2
	0.1
	0.1
	0.2
	0.2
	0.17
	0.2
	0.19
	0.22
	0.18
	-

	7
	Total N
	mg/l
	2.3
	2.0
	2.6
	4.6
	2.6
	2.6
	3.6
	4.0
	4.3
	3.5
	2.6
	-

	8
	Ammonia
	mg/l
	0.06
	0.18
	0.22
	0.6
	0.2
	0.2
	0.2
	0.3
	0.6
	1.6
	0.27
	0.9

	9
	Nitrate
	mg/l
	0.4
	2.0
	2.0
	3.7
	1.6
	1.6
	3.1
	3.3
	3.8
	2.3
	1.6
	10

	10
	As
	mg/l
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	0.05

	11
	Hg
	mg/l
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	0.001

	12
	Zn
	mg/l
	0.05
	0.36
	0.4
	1.1
	0.2
	0.2
	0.9
	0.7
	0.5
	0.4
	0.2
	1.5

	13
	Pb
	mg/l
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	0.05

	14
	Fe
	mg/l
	0.4
	1.0
	0.5
	1.2
	0.1
	0.1
	0.8
	0.6
	0.5
	0.5
	1.4
	1.5

	15
	Total Cr
	mg/l
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	0.5

	16
	Coliform
	MPN/100 ml
	2,140
	3,560
	1,501
	3,430
	2,501
	2,501
	2,980
	2,500
	2,340
	4,210
	3,056
	7,500


Table 7: Water quality results (cont.)
	No
	Parameter
	Unit
	Reservoir
	QCVN 08-MT:2015/BTNMT

(column B1)

	
	
	
	Da Cua reservoir
	Tan Vinh reservoir
	Khom 7 reservoir
	Khe Muong reservoir
	

	
	
	
	NM1
	NM2
	NM3
	NM4
	NM1
	NM2
	NM1
	NM2
	NM1
	NM2
	

	1
	pH
	-
	6.8
	6.7
	6.7
	6.8
	6.2
	6.5
	6.5
	7.1
	6.6
	7.5
	5.5 - 9

	2
	BOD5
	mg/l
	5
	4
	5
	5
	5
	4
	10
	13
	6
	10
	15

	3
	COD
	mg/l
	7.2
	6.3
	6.8
	6.5
	7.5
	7.6
	18
	24
	10.3
	12.7
	30

	4
	DO
	mg/l
	6.6
	6.2
	6.4
	6.5
	5.8
	6.6
	4.7
	5.4
	6.5
	8.9
	≥ 4

	5
	TSS
	mg/l
	25
	28
	24
	26
	25
	28
	16
	20
	20
	43
	50

	6
	Total P
	mg/l
	0.09
	0.08
	0.1
	0.6
	0.16
	0.12
	0.06
	0.1
	0.1
	0.09
	-

	7
	Total N
	mg/l
	3.8
	3.1
	3.4
	3.2
	3.1
	3.3
	1.5
	1.8
	3.6
	4.5
	-

	8
	Ammonia
	mg/l
	0.02
	0.1
	0.3
	0.1
	0.15
	0.24
	0.22
	0.26
	0.3
	0.5
	0.9

	9
	Nitrate
	mg/l
	1.7
	3.2
	2.4
	3.1
	1.3
	1.8
	1.3
	1.5
	2.6
	3.4
	10

	10
	As
	mg/l
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	0.05

	11
	Hg
	mg/l
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	0.001

	12
	Zn
	mg/l
	0.3
	0.7
	0.5
	0.4
	0.2
	0.35
	0.3
	0.6
	0.4
	0.7
	1.5

	13
	Pb
	mg/l
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	0.05

	14
	Fe
	mg/l
	0.5
	1.1
	0.8
	0.6
	0.3
	0.6
	0.24
	0.31
	0.3
	0.8
	1.5

	15
	Total Cr
	mg/l
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	0.5

	16
	Coliform
	MPN/100 ml
	2,501
	3,142
	3,216
	3,147
	2,985
	3,108
	2,052
	2,206
	2,501
	3,209
	7,500


Source: ISC (Samples taken and analysed on 31/07/2017)

Remarks: QCVN 08-MT:2015/BTNMT column B1: For irrigation or other purposes with similar requirements of water quality, or the purposes of B2; - “ND”: Not detected; - “*” : Exceed the approved limit
Table 8: Underground water monitoring results
	No
	Parameter
	Unit
	Reservoir
	QCVN 09-MT:2015/BTNMT

	
	
	
	Tram reservoir
	Co Kieng 2 reservoir
	Khe Na reservoir
	Khom 2 reservoir
	

	
	
	
	NN1
	NN2
	NN1
	NN2
	NN1
	NN2
	NN1
	NN2
	

	1
	pH
	-
	6.0
	6.2
	6.2
	6.5
	5.7
	6.4
	6.2
	6.4
	5.5 - 8.5

	2
	DO
	mg/l
	1.6
	1.8
	1.3
	1.7
	1.1
	1.5
	2.0
	2.5
	-

	3
	TSS
	mg/l
	2.0
	2.4
	1.0
	1.6
	1.4
	1.8
	0.2
	0.5
	-

	4
	Hardness CaCO3
	mg/l
	53
	57
	47
	53
	50
	55
	52
	55
	500

	5
	Nitrate (NO3- calculated by)
	mg/l
	0.21
	0.26
	0.07
	0.20
	0.16
	0.22
	0.02
	0.04
	15

	6
	Ammonia 
	mg/l
	0.02
	0.05
	0.04
	0.11
	0.02
	0.03
	0.01
	0.03
	1

	7
	Chlorite
	mg/l
	16
	22
	6
	10
	10
	18
	5
	10
	250

	8
	Fluorite
	mg/l
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	1

	9
	As (Arsenic)
	mg/l
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	0.05

	10
	Cd
	mg/l
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	0.005

	11
	Lead (Pb)
	mg/l
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	0.01

	12
	Cu
	mg/l
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	1

	13
	Zn
	mg/l
	0.07
	0.12
	0.12
	0.16
	0.04
	0.1
	0.08
	0.12
	3

	14
	Hg
	mg/l
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	0.001

	15
	Fe
	mg/l
	1.0
	1.3
	1.0
	1.4
	0.6
	1.2
	1.1
	1.4
	5

	16
	Coliform
	MPN/100 ml
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	3


Table 9: Underground water monitoring results (cont.)
	No
	Parameter
	Unit
	Reservoir
	QCVN 09-MT:2015/BTNMT

	
	
	
	Duc Duc reservoir
	Dap Hoi 1 reservoir + Hoi 2
	Kinh Mon reservoir
	Da Cua reservoir
	

	
	
	
	NN1
	NN2
	NN1
	NN2
	NN3
	NN1
	NN2
	NN1
	NN2
	

	1
	pH
	-
	7.1
	7.3
	6.5
	6.4
	6.6
	6.5
	6.4
	6.3
	6.6
	5.5 - 8.5

	2
	DO
	mg/l
	0.6
	0.8
	2.6
	3.0
	2.8
	2.7
	3.2
	3.0
	2.8
	-

	3
	TSS
	mg/l
	0.5
	0.7
	15
	18
	21
	17
	23
	3.7
	3.6
	-

	4
	Hardness CaCO3
	mg/l
	54
	62
	54
	60
	57
	56
	62
	62
	42
	500

	5
	Nitrate (NO-3 calculated by)
	mg/l
	0.1
	0.3
	0.6
	0.8
	1.1
	1.0
	1.2
	1.2
	1.5
	15

	6
	Ammonia 
	mg/l
	0.01
	0.02
	0.15
	0.3
	0.5
	0.2
	0.4
	0.2
	0.3
	1

	7
	Chlorite
	mg/l
	7
	10
	14
	20
	23
	32
	28
	14
	17
	250

	8
	Fluorite
	mg/l
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	1

	9
	As (Arsenic)
	mg/l
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	0.05

	10
	Cd
	mg/l
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	0.005

	11
	Lead (Pb)
	mg/l
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	0.01

	12
	Cu
	mg/l
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	1

	13
	Zn
	mg/l
	0.06
	0.24
	0.1
	0.17
	0.2
	0.4
	0.3
	0.25
	0.4
	3

	14
	Hg
	mg/l
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	0.001

	15
	Fe
	mg/l
	1.4
	1.8
	0.4
	0.52
	0.7
	0.7
	0.6
	0.6
	1.1
	5

	16
	Coliform
	MPN/100 ml
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	3


Table 10: Underground water monitoring results (cont.)

	No
	Parameter
	Unit
	Reservoir
	QCVN 09-MT:2015/BTNMT

	
	
	
	Km6
	Tan Vinh reservoir
	Khom 7 reservoir
	Khe Muong reservoir
	

	
	
	
	NN1
	NN2
	NN1
	NN2
	NN1
	NN2
	NN1
	NN2
	

	1
	pH
	-
	6.2
	6.4
	6.3
	6.6
	6.6
	7.1
	6.4
	6.7
	5.5 - 8.5

	2
	DO
	mg/l
	2.1
	2.3
	3.0
	2.8
	2.4
	3.0
	2.7
	3.2
	-

	3
	TSS
	mg/l
	2.4
	3.0
	3.7
	3.6
	0.6
	0.8
	20
	24
	-

	4
	Hardness CaCO3
	mg/l
	61
	65
	62
	42
	56
	62
	47
	54
	500

	5
	Nitrate (NO-3 calculated by)
	mg/l
	0.4
	0.7
	1.0
	1.6
	0.04
	0.07
	1.4
	1.7
	15

	6
	Ammonia (NH4+ calculated by)
	mg/l
	0.04
	0.07
	0.15
	0.2
	0.02
	0.05
	0.3
	0.1
	1

	7
	Chlorite
	mg/l
	27
	34
	10
	21
	7
	12
	35
	40
	250

	8
	Fluorite
	mg/l
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	1

	9
	As (Arsenic)
	mg/l
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	0.05

	10
	Cd
	mg/l
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	0.005

	11
	Lead (Pb)
	mg/l
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	0.01

	12
	Cu
	mg/l
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	1

	13
	Zn
	mg/l
	0.14
	0.21
	0.25
	0.4
	0.14
	0.18
	0.1
	0.2
	3

	14
	Hg
	mg/l
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	0.001

	15
	Fe
	mg/l
	1.4
	2.6
	1.0
	1.2
	1.2
	1.7
	1.0
	1.3
	5

	16
	Coliform
	MPN/100 ml
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	3


Source: ISC (Samples taken and analysed on 31/07/2017)

Remarks: QCVN 09-MT:2015/BTNMT: National technical regulation for underground water quality; “ND”: Not detected;

Table 11:Soil quality monitoring result
	No
	Reservoir
	Symbol
	Parameters

	
	
	
	Pb

(mg/kg)
	Cd

(mg/kg)
	Zn

(mg/kg)
	Cu

(mg/kg)
	Cr

(mg/kg)
	Fe

(mg/kg)
	As

(mg/kg)

	1
	Tram reservoir
	D1
	0.02
	0.025
	6.2
	2.2
	11
	8
	ND

	2
	Co Kieng 2 reservoir
	D1
	0.06
	0.04
	5.1
	2.5
	13
	10
	ND

	3
	Khe Na reservoir
	D1
	0.08
	0.017
	4.5
	1.2
	7
	4
	ND

	4
	Khom 2 reservoir
	D1
	0.06
	0.028
	7.2
	3.6
	18
	13
	ND

	5
	Duc Duc reservoir
	D1
	0.26
	0.15
	3.0
	0.7
	4
	2.3
	ND

	6
	Dap Hoi 1+2 reservoirs
	D1
	0.04
	0.025
	4.6
	2.0
	28
	8
	ND

	7
	Kinh Mon reservoir
	D1
	0.05
	0.02
	5.5
	2.2
	34
	5
	ND

	8
	Da Cua reservoir
	D1
	0.02
	0.028
	6.6
	3.3
	2.2
	3.5
	ND

	9
	Km6
	D1
	0.05
	0.034
	7.0
	2.8
	16
	10
	ND

	10
	Tan Vinh reservoir
	D1
	0.03
	0.02
	7.5
	2.5
	7
	12
	ND

	11
	Khom 7 reservoir
	D1
	0.08
	0.06
	5.6
	3.3
	14
	12
	ND

	12
	Khe Muong reservoir
	D1
	0.03
	0.028
	6.6
	3.4
	22
	8
	ND

	QCVN 03-MT:2015/

BTNMT (Agricultural soil)
	70
	1.5
	200
	100
	150
	-
	15


Source: ISC (Samples taken and analysed on 31/07/2017)

Remark:QCVN 03-MT:2015/BTNMT: National technical regulation on approved limits of some heavy metals in soil; “ND”: Not detected.
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� Based on Decree number 155/2016/NĐ-CP about regulations on financial penalties for environmental violations.
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		TỔNG SỐ GIỜ NẮNG HÀNG THÁNG (giờ)

		NĂM		I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII		TB NĂM

		2006		95		73.5		77.2		199.1		236.6		261.1		163.9		166.7		152.9		178.9		184.6		53		153.5

		2007		49.8		134		109.7		115.5		186.9		248.7		272.7		163.5		164.4		48.9		41.1		92.1		135.6

		2008		76.3		0.9		104.9		174.3		196.2		184.4		257.6		203.6		123.3		82.3		76.8		39.7		126.7

		2009		69.4		131.7		123		115.8		210.8		240.5		205		196.2		135.8		118.8		105.2		102.5		146.2

		2010		60.5		101.7		150		131.2		233.8		254.3		247.6		169.9		172.1		78.4		53.1		100.4		146.1

		2011		20		86		50		107		227		208		203		193		105		63		94		12		114

		2012		10		53		90		183		250		161		213		203		143		169		133		75		140.3

		2013		65		85		135		149		240		221		190		170		105		94		60		20		127.8

		2014		117		98		91		177		269		213		233		194		192		133		121		31		155.8

		2015		121		99		146		202		295		272		111		239		209		170		168		94		177.2

		2016		38		71		102		193		252		255		261		204		157		121		66		16		144.7

		TBNN		65.6		84.9		107.2		158.8		236.1		229		214.3		191.2		150.9		114.3		100.3		57.8		142.5

		ĐỘ ẬM TƯƠNG ĐỐI HÀNG THÁNG (%)

		NĂM		I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII		TB NĂM

		2006		89		91		89		83		78		68		71		80		86		88		85		86		82.8

		2007		91		89		86		89		88		89		86		83		73		71		80		82		83.9

		2008		89		89		88		84		81		74		70		73		85		89		85		86		82.8

		2009		86		89		89		86		85		69		72		81		87		89		86		84		83.6

		2010		90		83		83		84		77		72		73		82		81		87		89		89		82.5

		2011		89		93		91		90		82		75		74		81		85		92		90		88		85.8

		2012		92		90		90		84		73		74		76		74		89		88		91		90		84.3

		2013		90		91		92		88		80		78		83		84		89		91		93		85		87

		2014		87		90		91		87		74		74		75		78		82		90		91		88		83.9

		2015		87		89		87		83		69		71		77		78		79		87		88		88		81.9

		2016		91		86		89		85		80		75		76		74		81		90		90		93		84.2

		TBNN		89.2		89.1		88.6		85.7		78.8		74.5		75.7		78.9		83.4		87.5		88		87.2		83.9

		TỔNG LƯỢNG BỐC HƠI HÀNG THÁNG (mm)

		NĂM		I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII		TB NĂM

		2006		47.3		36.8		41.6		87.2		134.2		209.7		192.6		120.8		84.6		67.9		69.8		69.8		96.9

		2007		44.2		53.9		55.4		71.3		106.1		161.2		185.2		129.8		90.4		55.3		68.1		47.7		89.1

		2008		50.6		37.4		72.2		89.6		120.8		177.6		228.8		177		82.6		49.1		61.6		61.6		100.7

		2009		60.9		57.8		61.3		78.9		83		216.5		206.1		122.5		82.6		59.7		60.3		37.1		93.9

		2010		40.8		46.7		67.4		80.7		151.3		219.7		177.1		99.1		107		61.8		61.9		54.2		97.3

		2011		36		42		34		56		103		190		213		130		87		44		59		43		86.4

		2012		26		32		49		101		145		165		158		163		57		63		48		40		87.3

		2013		43		40		48		67		135		126		96		122		64		49		37		55		73.5

		2014		58		45		47		66		162		174		146		140		79		47		44		41		87.4

		2015		53		41		59		78		174		154		109		95		78		47		40		37		80.4

		2016		25		41		34		66		95		136		117		118		76		47,6		42		31		71

		TBNN		44.1		43.1		51.7		76.5		128.1		175.4		166.3		128.8		80.7		54.4		53.8		47		87.6

		TỔNG LƯỢNG MƯA HÀNG THÁNG (mm)

		NĂM		I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII		TB NĂM

		2006		11.6		8.8		2		3.6		4.4		0		8.4		41.2		51.8		42.4		10.8		29.5		17.9

		2007		117.3		2.7		87.5		203.5		148.4		103.5		35.3		171.1		192.8		1080.9		540.6		161.7		237.1

		2008		37.5		49.4		14.1		33.2		141.9		28.2		58		41.1		423.1		1019.1		393.7		174.5		201.2

		2009		174.2		9.6		67.6		103.5		296.3		9.1		12.9		130.7		1271.1		571.2		148.4		189.1		248.6

		2010		63.6		17.2		37.8		114.6		47.6		76.4		155.8		291.3		258.3		820		362.8		232.1		206.5

		2011		132		9		87		43		119		44		62		60		553		1214		524		238		257.1

		2012		73		23		17		75		172		93		31		60		642		357		211		233		165.6

		2013		11		35		51		61		93		282		155		88		780		572		517		47		224.3

		2014		23		18		22		30		21		144		94		173		64		463		382		268		141.8

		2015		46		40		20		159		5		97		115		99		300		427		482		157		162.3

		2016		90		38		13		89		102		99		75		98		443		558		482		448		211.3

		TBNN		70.8		22.8		38.1		83.2		104.6		88.7		72.9		113.9		452.6		647.7		368.6		198		188.5

		NHIỆT ĐỘ TB HÀNG THÁNG (˚C)

		NĂM		I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII		TB NĂM

		2006		19.7		21.3		22.2		26.8		27.7		31.1		29.3		28.2		26.7		26.2		25.2		21.2		25.5

		2007		18.6		22.9		24.2		24.9		27.1		29.8		29.7		28.4		27.2		24.9		21.5		22.4		25.1

		2008		19.4		15.2		21.6		26.1		27.1		29.2		30		29.2		27.2		25.9		22.8		19.9		24.5

		2009		18.1		23.5		24.1		25.6		27.1		30.4		29.7		28.4		27.3		25.7		22.6		21.3		25.3

		2010		20.9		23.1		23.8		26.1		29.8		31		30.2		28.3		28		25		22.9		21.6		25.9

		2011		16.9		19.4		18.2		24		27.6		29.7		29.5		28.4		27.2		24.5		23.9		18.6		24

		2012		18.7		19.5		22.2		26.9		29.8		29.6		29.2		29.1		26.7		25.7		25.2		22.4		25.4

		2013		19.2		22.8		24.2		26		29.1		28.8		28.2		28.4		26.6		24.6		23.1		18.2		24.9

		2014		18.2		20		22.6		26.9		30.4		30.8		30		29.4		28.5		25.7		24.9		19.6		25.6

		2015		19.4		22.1		25.5		26.4		31.7		30.9		28.8		29.6		29.3		25.7		26		22		26.5

		2016		20.8		18.4		21.9		27.2		29.2		30.8		30		30		28.5		26.8		24.4		21		25.8

		TBNN		19.1		20.7		22.8		26.1		28.8		30.2		29.5		28.9		27.6		25.5		23.9		20.7		25.3
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Trung bình các tháng nhiều năm

Độ ẩm (%)



Sheet2

		



Trung bình các tháng nhiều năm

Lượng bốc hơi (mm)
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Trung bình các tháng nhiều năm

Lưu lượng (mm)



		



Trung bình các tháng nhiều năm

Nhiệt độ (C)



		



Trung bình các tháng nhiều năm

Số giờ nắng (giờ)



		





		






